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PROCEEDI NGS
(8:36 a.m)

DR. ZI MVERMAN: Ladi es and gentl enen, | think
we'll get started.

Good norning. This is the second day of the
nmeeting of the Advisory Commttee for Pharnmaceutica
Science. |I'm Cheryl Zimrerman fromthe University of
M nnesota, and |'mthe Acting Chair today because our real
Chair was called away on an energency.

Before we get started, |1'll ask Kinberly to
read the conflict of interest statenent.

M5. TOPPER  The foll owi ng announcenent
addresses the issue of conflict of interest with regard to
this neeting and is nade as part of the record to preclude
even the appearance of such at this neeting.

Since the issues to be discussed by the
commttee will not have a unique inpact on any particul ar
firmor product, but rather may have w despread
inplications with respect to entire classes of products, in
accordance wth 18 U S.C. 208, waivers have been granted to
each nmenber and consultant participating in the commttee
meeting. A copy of these waiver statenents may be obtai ned
fromthe agency's Freedom of Information Ofice, Room 12A-

30 of the Parklawn Buil di ng.
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In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion wll be noted for
t he record.

Wth respect to all other participants, we ask
inthe interest of fairness that they address any current
or previous financial involvenment with any firm whose
products they may wi sh to coment upon.

Thank you.

DR. ZI MVERVAN:  Qur order of business today for
this norning and a good part of the afternoon are
presentations fromthe dinical Pharmacol ogy Section of
MPCC. The noderator for this is Dr. Larry Lesko, and he
will be giving us an overview.

But first, let nme ask the conmttee to
i ntroduce thenselves and their affiliations once again.

Dr. Lesko?

DR. LESKO |I'mLarry Lesko, Director of the
O fice of Cinical Pharnmacol ogy and Bi opharnmaceuti cs.

DR. WLLIAMS: Roger WIlians, Deputy Center
Director, Center for Drug Eval uation and Research.

DR. CANTI LENA: Hi . ' m Lou Cantil ena,
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Clinical Pharmacol ogy, Uniformed Services University.

DR. FLOCKHART: |'m Dave Fl ockhart. [|I'm
Assi stant Professor of Medicine and Pharmacol ogy at
Geor get own Uni versity.

DR. PARKINSON: |'m Andrew Parkinson. | am
Prof essor of Pharmacol ogy and Toxi col ogy at the University
of Kansas Medi cal Center and CEO of Xenotech

DR. WATKINS: | am Paul Watkins. |'m Professor
of Medicine and Director of the General Cinical Research
Center at the University of M chigan.

DR. BYRN. Steve Byrn, Professor of Industrial
Pharmacy and head of the Departnent of Industrial Pharmacy
of Purdue University.

DR. MAYERSOHN:. Good norning. M chael
Mayer sohn, Professor of the Coll ege of Pharmacy, University
of Arizona.

DR. GOLDBERG  Arthur CGoldberg. [I'm an
i ndependent consul tant.

DR. LAMBORN: Kat hl een Lanborn, Professor of
Neur ol ogi cal Surgery and Director of Biostatistics Cancer
Center Corps at the University of California, San
Franci sco.

DR. BRAZEAU. (ayle Brazeau. |'m Associate

Prof essor in the Departnent of Pharmaceutics at the
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University of Florida College of Pharnmacy.

DR. STEWART: Jim Stewart, University of
Ceorgi a, College of Pharmacy, Professor

DR. ZI MVERVMAN:  Thank you.

We'll start wwth Dr. Lesko then.

DR. LESKO Thanks. Good norni ng, everybody,
and |'d like to welcone the commttee and guests to the
second day of our advisory commttee neeting.

l"d like to direct your attention to a fresh
topic for today, one that | think everyone can relate to,
drug-drug interactions, as either a clinician, scientist,
or even a patient. Wat we're going to present this
nmorning is a series of hopefully interesting subtopics on
drug-drug interactions that we'd like the conmmttee to
direct our comments towards. These coments and questions
wll be related to the subsequent devel opnent of a gui dance
on the in vivo drug-drug interaction area that we hope to
devel op in the upcom ng future.

I'"d like to acknowl edge the invited experts and
guests that are with us today. The conmttee nenbers
certainly recognize their role in the proceedi ngs here
today, and | just want to encourage the invited experts and
guests to direct any conments or questions that they have

to the FDA speakers that they'll hear this norning. W
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menbers, as well as our invited experts and guests.

|'"d like to introduce a little background.
Roger did a good anpbunt of background yesterday, but this
slide represents what | think is the m ssion and goal s of
the Ofice of Cinical Pharmacol ogy and Bi opharnaceutics
and provides a backdrop for why we're | eading the

di scussion today in the area of drug-drug interactions.

The segnent of this slide above the dotted Iine

is what we mght call the area of phase Ill or late
clinical trials where the goal of those studies is to
docunent the safety and efficacy of the drug product.
Wthin the context of these clinical trials, we recognize
that there's a fair anount of variability in response in
the cohort of patients in these trials, and that
variability in turn comes into play when we | ook at the
| abel and recomend a dose range for the projected target
popul ati on.

When we get below the line, we nove into the
two areas that cone under the O fice of Pharnaceutical
Sci ences. One of those areas | m ght cal
bi opharmaceutics. |It's an area that focuses primarily on

the drug product and in particular getting the drug



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

14
substance fromthe product into the general circulation.
The topics covered here would range from bioavailability,
food effects, down to dissolution, and we heard sone of
t hose topics yesterday with regard to the Bi opharm
Classification Systemand with regard to individual
bi oequi val ence.

So, the purpose of this science and the purpose
of what the office does in the review of NDA's is to
under stand these issues of the drug product and how t hey
contribute to variability and response.

On the other side of the slide is the area we
m ght call clinical pharmacology. 1In contrast to the
clinical science up here, this area is focused primrily on
the PK and PD of the drug substance. Again, the goal of
our review of this information is to understand their
contributions to the variability in response in terns of
t he patient popul ation.

When we get into the world of drug
interactions, though, | think we're trying to bridge the
gap between the target population, what's in the |abel, and
what is the dosage reginmen for an individual patient out
there in the community when this product is eventually
approved. | would characterize that as a situation where

we need to be aware of what dose adjustnents are necessary
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for these high risk groups. High risk groups are defined
in turn by covariates that m ght range from denographic
i ssues |ike age or gender down to things |ike disease
states or, as the focus of our discussion today, the drug-
drug interaction area and how do we adjust the dose for an
i ndi vidual patient who is receiving two potentially drug
i nteracting substances.

So, that's the context for today's discussion
internms of both drug devel opnment and in terns of
regul at ory deci si on naki ng.

Now, |'d say today's goal is to talk about
policy devel opnment and the topic of drug interactions is
under the policy devel opnment arm of the Center, the Medical
Policy Coordinating Conmttee, specifically the Cinical
Phar macol ogy Section. 1've indicated a series of working
groups that are active under this coordinating conmttee
and you can see the covariate nature of these working
groups. W have the renal and hepatic di sease worKking
groups over here and we have the in vitro drug netabolism
and in vivo drug netabolismworking groups over here.

Thi s worki ng group, of course, produced the
gui dance which was issued in April of 1997, and this is the
wor ki ng group whose issues we'll bring before the commttee

today in the hopes of noving forward in the devel opnent of
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a subsequent gui dance.

Over here we have two working groups that we
view as clinical pharmacol ogy tools, population PK/ PD, and
al so PK/ PD dose response working groups. These tools are
used in turn to bring sone anal ysis power to the various
studies that deal with the covari ates.

These four working groups are relatively new
ones. We'll hear fromone of themthis afternoon which is
the IND, not to be m staken for individual, BE. This is
the Investigational New Drug Wrking Goup that's dealing
w t h bi oequi val ence studies within the new drug devel opnent
process.

Today you'll be hearing three sets of remarks
from menbers of the working group. Dr. Shiew Mei Huang,
who's in the Ofice of Cinical Pharnmacol ogy and
Bi ophar maceutics, will lead the discussion and provide a
general overview of what the issues are and then conme back
and talk a little bit nore specifically about an
interesting area of data anal ysis and | abel |anguage.

Next you'll hear fromDr. Peter Honig, who's in
the Ofice of Review Managenment. He's a team|leader in the
Pul monary Division. Peter is on the working group and his
focus will be the issues of study design for drug

i nteractions.
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Then finally, Dr. Jerry Collins, who heads the
Laboratory of dinical Pharnmacology in the Ofice of
Testing and Research, wll cone on and tal k about the |inks
and rel ati onshi ps between the in vitro and in vivo area of
drug interactions.

The ot her nanmes on here give you an idea of who
else is on the working group from OCPB. W have a group of
statisticians working with us and we have a group of
speci al governnent enpl oyees and contractors working with
us as well and sonme of those individuals are here today.

One of the things that we're cognizant of is
the rel ati onship of guidances to things going on globally,
as well as locally in the United States. | just want to
poi nt out there are sone inportant |inks between what we're
doing in the area of in vivo drug interactions with our
gui dance and ot her things that are going on sinultaneously.

As | nmentioned, we already have provided a
gui dance for the industry and our reviewers on the area of
in vitro drug netabolism However, there are sone ot her
initiatives that relate to our guidance. One of themis a
CPMP gui deline which is coming out of the European sector,
and at this point in tinme they have a guideline for
i nvestigation of drug interactions that we've had sone

di scussion with themon it. This guideline has been out
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for public corment. That public conment period has just
closed, and we're looking at that in terns of simlarities
and differences in terns of the regions.

In the I1CH there's a guideline called E-4 that
deal s with dose-response information, and in different
parts of the ICH E-4 docunent, there's sonme reference to
t he use of dose-response information to interpret the
outcone of drug-drug interactions in terns of adjustnent of
doses.

Then finally, we're in the early stages of
di scussing with NICH the common techni cal docunent. At the
current tinme, there's a clinical pharnacol ogy section. The
details of this section haven't been worked out but it's
anticipated that one of themw ||l be a drug-drug
interaction section. And one of the neans of beginning to
di scuss harnoni zation is to |l ook at the guidances that are
currently out there.

So, when we tal k about our guidance, we al so
have to think of various connections | think and
recogni zi ng the connecti ons between them

| think everyone could imagine, with all the
different drugs out there, the nunber of drug-drug
interactions that are potentially possible are quite

substantial. | think the inportance in recognizing that is
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t hat sonmehow we have to transfer information to know edge,
informati on that cones out drug devel opnent or out of drug
interaction studies into know edge for the practitioner for
opti mal prescribing.

| don't think there's any one solution to this
potential conplexity of drug-drug interactions, and as a
result, we tend to integrate various strategies and tactics
into providing optimal information to the practitioner.

So, if we think of the practitioner and patient here in the
center, we'll be touching on a nunber of the strategies
that we use to provide drug interaction information.

W'l | be enphasi zing today the area of phase |
clinical studies. These would be the confirmatory studies,
the discrete studies that are typically part of early
clinical trials in drug devel opment. W mght call them
phase |/ phase Il studies. Many of our issues today wll
focus on that.

W'l |l al so hear about popul ation PK/PD. |
would say it's an area that's pretty nmuch under-utilized in
the drug interaction area but |I think has a | ot of
potential if we can identify the issues that are inportant
in accepting the information from pop PK studies or what
sonme people refer to as pharmacoki netic screens.

Then we'll | ook again at preclinical studies or
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nonclinical studies where we try to focus primarily on drug
met abol i sm and i nhibition and induction interactions, and
we'll talk about the issues that we have for the current
guidance in terns of in vitro/in vivo |inks.

Finally, we won't touch upon it, but | put it
up here for conpletion that post-marketing
phar macovi gil ance is inportant in uncovering interactions
that either were not anticipated nmechanistically here, not
studi ed discretely here or not picked up in the general
popul ation in phase 11l pop PK studies. W recently found
several interactions, as | think everyone is aware, in
terms of post-marketing interactions.

So, what we're going to focus on today then are
the issues related to drug interactions that | woul d say
under pi n the gui dance that we have under devel opnent. W
pl anned about an hour of formal remarks this norning and
left alnost two hours for the conmmttee discussion. So,
we're | ooking forward to a | ot of good input.

These are questions that | think will come out
of the individual discussions. They nay be sonewhat
general, but | think the individual speakers will try to
direct the comnmttee's attention to sone specific questions
that we'd |ike your input on in ternms of noving forward

with this gui dance devel opnent project.
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For exanple, in the area of the phase |
confirmatory studies, sone questions would relate to what
is the best study design for drug interactions, a difficult
question, but it mght be rephrased to say, what are the
i ssues that need to be considered to get us to the best
study design for drug interactions?

Once we have the data in hand, what are the
nmost informative nmet hods of anal yses? W'I|l see what the
current situation is our product labels, and I think we can
do nmuch better

Anot her question is, should drug interactions
be handl ed as an equi val ence problen? That has two
conponents to it. One is the nethod by which we determ ne
equi val ence and the second is the criteria that we bring to
bear on the results of that nmethod in ternms of clains.

Label | anguage is another question we'll get
intoin terns of expressing the data fromdrug interactions
in ternms of making clinicians and patients know edgeable in
this area.

The rol e of popul ation PK/PD and drug
i nteractions.

And finally, what added value do the in
vitro/in vitro relationships bring to the in vivo story in

terms of selecting what confirmatory studies could do and
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internms of what to look for in the popul ation PK/ PD area.

So, with that overview, 1'd |ike to conclude by
just pointing out that in the background for today's
nmeeting in the book that we distribute, there is a section
related to this norning's topic, and in there are two
docunents that are relevant to the di scussion.

One is the results of a workshop that we had
with the trade association PhRVA in which we presented sone
i ssues and di scussions, and what the commttee has received
is basically the consensus report fromthat workshop. So,
it's a point of reference.

And then the second thing in that section was a
begi nni ng concept for the guidance which represents an
early draft of what we envision to be in the guidance, but
as we'll see fromthe discussions this norning, there are
sonme issues that we need to resolve first before we can
move forward. So, that's another point of reference.

So, with that introduction, I'lIl turn it back
to the Chair, Dr. Zi mrerman.

DR ZI MVERMAN:  Well, in the first presentation
on the drug-drug interaction guidance, Dr. Shiew Mei Huang
will frame the discussion for us under the title of General
| ssues.

DR. HUANG  Good nor ni ng.
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As Dr. Lesko nmentioned, our working group is
currently drafting a guidance for industry on in vivo
met abol i sm based drug-drug interactions. The working group
was formed in January this year and has been goi ng through
a lot of issues, what should we discuss in the guidance,
and we have di scussed the issues in a public setting on
various occasi ons.

For exanple, in May of this year, we have
presented in front of this conmttee prelimnary thoughts
on the gui dance.

In Septenber, as Dr. Lesko nentioned, we had a
met abol i sm wor kshop wit h PhRVMA where we di scussed issues
and the in vivo and in vitro drug interactions.

And in Novenber, just |last nonth, we had a
di scussion, an exchange of ideas with our European
counterpart on our perspective in the drug interaction
ar ea.

Agai n today probably is the last tine that
we' || have public discussion before we finalize our draft
gui dance and publish it for public comment.

The wor ki ng group has deli berated on what
i ssues we want to include in the guidance, and we revi ewed
the requirenents for drug interactions based on the Code of

Federal Regul ati ons.
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You can see here under Contraindications, it's
i ndicated that the use of drug in patients nay be
contrai ndi cated because of concom tant therapy which may
have a substantial risk of being harned by it.

Also in the | abeling under Precautions, it says
that in the | abeling we should have specific practi cal
gui dance for the physician on preventing clinically
significant drug-drug interactions. Also it says that
specific drugs or classes of drugs, the drug which the
| abeling applies to, may interact in vivo, shall be
identified and the nechani sm of drug interaction shall be
descri bed.

So, we know even sone investigators have
studi ed drug-drug interaction in order to assess benefici al
effects, for exanple, the use of 3A4 inhibitors to increase
the oral availability of some HV inhibitors, protease
i nhibitors, which are poorly orally bioavailable. But we
know the goals of the magjority of drug interaction studies
are to identify whether there are clinically significant
drug-drug interactions and to provi de gui dance on whet her
to contraindicate the coadm nistration or to provide dose
adj ust nrent i nformation.

So, we want to know, based on this requirenent,

what ki nd of subm ssions that we have received which wll
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provi de the proper information to guide the effective and
safe use of the drugs.

So, I'd like to share with you a survey we
conducted recently. This is a survey based on briefings
provi ded by the reviewers of our office, Ofice of dinical
Phar macol ogy and Bi opharnaceutics, where the reviewers,
when they conpl eted the NDA review on the clinical
phar macol ogy and bi opharmaceuti cs section, they convened a
nmeeting where the team | eaders and the other part of the
NDA t eam i ncl udi ng nedi cal officers,
phar macol ogy/t oxi col ogy reviewers, and the senior nenbers
of our office, where we wll discuss the issues and the
subm ssi on

So, based on those briefings conducted between
Septenber | ast year and May of this year, we | ooked at the
35 NDA's that have been reviewed. 1In all of them we saw
there were 14 NVE' s that were intended for oral
adm nistration. W |ooked at the information. Qut of
those 14, 13 of themhad in vivo drug interaction studies.
So, essentially nore than 90 percent of the subm ssions
we're seeing sone information. Qut of the 13, we saw 87
drug interaction studies. So, wth a nedian nunber of 6
studies per NME with a range of 2 to 16.

This is a substantial increase from anot her
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nunber which is 60 percent. This is another survey
conducted by Dr. Marroum of our office who | ooked at the
previous five years and what kind of drug interaction
studies are we seeing. So, this is a substantial increase
fromthe previous five years.

So, we're receiving drug interaction
information fromal nost all submssions. W'd |like to see
if they do provide information that we need for the
| abel i ng.

So, the working group | ooked at these
subm ssions in the context of these three basic questions.
VWhat do we |like to know? \What assunptions are we willing
to make? And how sure do we want to be?

| think we'd |like to know whet her the dose-
response relationshi p changed because of coadm nistration
so that we can nmake proper |abeling | anguage whether to
contraindi cate or dose adjustnent.

l'"d like to point out that wwth all the
subm ssi ons, about two-thirds of the studies were conducted
in normal subjects. So, we're under the assunption that
the concentrati on-response rel ati onshi ps do not change
between the normal s and the target popul ation so that we
can extrapolate the data fromthe specific studies to the

| abel i ng.
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Al so, nore than 90 percent of the studies used
PK paraneters as the najor point to | ook at to decide
whet her there's an interaction and whet her we make dosage
adj ustnments and how to nake a dosage adjustnent. So,
there's an assunption that there's a direct pharmacokinetic
and clinical endpoints relationship there.

Al so we're seeing about 80 percent of the
subm ssions with sone kind of in vitro netabolismor
interaction information, and about half of them use that
information for in vivo. So, there is another assunption
that there is an in vitro/in vivo relationship there.

How sure do we want to be? Mst of the studies
enpl oy about 12 subjects in either a crossover study or a
paral l el design study. They range from6 to 30, but the
norm the nedian nunber, is 12. 1'd like to share with you
| ater on, maybe when Dr. Honig presents the study design,
whether this is sufficient.

The worki ng group | ooked at the subm ssions,
and we think these are inportant issues that we'd like to
address in the gui dance.

First, as we nentioned, the in vitro/in vivo
relationship, and we'd like to talk about when in vivo
studies are not necessary. | nentioned that one of the

subm ssions had 16 in vivo drug interaction studies
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conducted. Are they all necessary? W'd like to el aborate
on that later on. Dr. Collins wll talk in his discussion
of the in vitro/in vivo relationship

Also, we'd like to address issues in the study
design and data analysis both in conducting the specific
studi es or enploying the popul ati on approach. Dr. Honig
will talk in detail on the study design issue, and |'|
cone back and tal k about data anal ysis.

But all of this information is geared to proper
| abeling. Are the studies designed in such a way or data
anal yses perfornmed in such a way that woul d give us proper
| abeling? This is very inportant and we have a section on
| abeling to say what kind of in vitro/in vivo information
can be placed in the | abeling.

Just to review the current status and what we
see in the subm ssion as far as the selection of
interacting drugs, based on the 14 oral NME' s, there are 13
new nol ecul ar entities that have drug interaction studies
based on the 87 studies. W find that a third of the
studies are neant to study the other conpound' s effect on
t he new nol ecul ar entity and about two-thirds are designed
to see the on the new nol ecul ar entity on the other
conpounds.

|"ve listed here the interacting drugs that
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have appeared nore than two tines. You can see cinetidine
was top on the list for other conmpounds effect on new
nol ecul ar entities. So, that's accounted for about half of
t he new nol ecul ar entities.

I f you | ook at the new nol ecular entities
ef fect on other conpounds, you can see the normally
consi dered narrow t herapeutic index conpounds. Digoxin and
warfarin are top on the list. Al nost half of the studies
| ooked at the interaction with these two conpounds.

And oral contraceptives which has been
increasingly seen in the studies, nifedipine, theophylline,
terfenadi ne, and atenol ol .

VWhat about the study design? 1'Il just briefly
review what we have seen. Again, | said there are 80
percent of the subm ssions with sone in vitro information.
So, half of the sponsors have used this information in
desi gning and the choosing of interactants and al so on
their design of what is the best study design.

Here | just listed -- again, | said a third of
studi es were designed to | ook at other conpounds effect on
the new nol ecular entity and two-thirds to ook at it the
ot her way. About 10 percent | ook at both ways. W saw a
conbi nation of this design of the studies, single dose on

this conmpound or a single dose of NVE, or there may be a
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mul tiple dose here or a multiple dose here or nultiple dose
on both sides.

We have seen about 20 percent of the
subm ssions used this design, single dose, and about 30
percent used a conbi nation of single dose and nultiple
dose. Another 40 percent used the multiple dose.

The majority of the study designs used
crossover. They either random zed crossover or one-way
crossover. You called it add-on crossover. And about 10
percent using a parallel design.

My poi nt of discussion here is we've seen sone
sponsors use one design for all studies. | wuld like to
hear Dr. Honig tal k about whether you can have one size fit
all or maybe we should | ook at all the other proper
phar macoki neti ¢/ phar macodynam ¢ paraneters before you
design what is the best study for determ ning whether
there's drug interaction.

"Il just quickly review what we saw in the
data analysis. In nost of the studies, we've seen the
point estimates and essentially 90 percent used the null
hypot hesis of no interaction and reported p values. | wll
cone back to these points later when | present the data
anal ysi s section.

The majority reported nean and standard
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devi ation, some with a range.

And we're seeing increasing subm ssions using
the confidence interval approach and sonme even used the
equi val ency approach to determ ne whether there's drug
i nteraction.

Most of the sponsors, once they determ ne the
study results, once they determ ne whether it's a
statistically significant interaction, then they | ook at
whet her they are clinically significant.

About 10 percent of the subm ssions have
addi tional pharmacodynam c endpoints to | ook at. Sone
sponsors did use again the confidence intervals approach to
eval uat e whet her the pharnmacodynam c paraneter changes are
significant or not.

My last survey results are the use of
popul ation PK in our subm ssion in general. Qur office
| ooked at the subm ssions between 1995 and 1996. W | ooked
at all the NDA' s and supplenental NDA's. So, we | ooked at
a total of about 206 subm ssions. Qut of them we |ooked to
see how many of them used the popul ati on approach and how
many of them had a final approved | abeling, and al so
whet her our mai n author has a chance to interviewthe
reviewer to see what's the inpact of the popul ation

approach on the | abeling.
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He found that 47 of them net those criteria.
In other words, we have at |east 23 percent of the
subm ssions attenpted to use the popul ati on approach and
directly resulted in |abeling | anguage.

If we | ook at the breakdown of that, the
majority of the 47 subm ssions | ook at the covari ates.
They identify and try to quantitate the different
covariates' contributions to the total variation or try to
identify the subgroups.

And al so |l ook at a PK/PD rel ationship either
using efficacy as an endpoint or toxicity.

You can see there's a small nunber of the
subm ssions using this approach to | ook at drug-drug
interactions. Later on I'l|l give you sone exanples of how
this is used and i npacted on the determ nation of whether
there was drug interactions.

So, with that, I'lIl summarize our worKking
group's activities. Since January of this year when the
wor ki ng group was formed, we had nonthly neetings and we
identified i ssues and di scussed anong our nenbers and al so
tal ked to experts in the field. For exanple, we have many
di scussion neetings in house with our own nenbers in the
agency, with experts fromindustry and academ a. W have

presented the case last May, as | said, and today again
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we'd like to talk about the major issues that's not
resol ved and get input fromthe commttee nenbers and
invited experts.

As Dr. Lesko nentioned, we had neetings with
PhRVA and we had di scussions extensively in the Septenber
wor kshop.

Last nmonth we crosstal ked with the EMEA,
provi ded our comments to the current version of drug
interaction guidance which is on the Internet and they are
bei ng revised right now.

Again, today we'd like to get the commttee's
i nput before we finalize our guidance.

Before | close, I'd like to expand on Dr.
Lesko's questions for the conmttee for you to consider
during our presentations.

VWhat assunptions are we willing to nmake in
extrapol ati ng data obtained fromspecific studi es conducted
in normal subjects to patients? W're assunmng that the
concentration-response rel ati onshi ps remai n unchanged
bet ween normal s and target popul ati ons and al so i n speci al
popul ati ons.

And our assunption that dosage adjustnent data
we derived fromthe studies in nornmals and that can be

extrapol ated to target popul ations, for exanple, the
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percent change, the 200 percent change in normals we're
assum ng that 200 percent change in the target popul ation.
W'd like to see your comments on this.

Second question. W have seen the increasing
use of popul ation approach in determ ning whether there are
drug-drug interactions. Can data derived fromthe
popul ati on PK anal ysis be confirmatory for |ack of drug
interactions? Wat other information do we need in order
to say this popul ation PK anal ysis can be confirmatory?

And can data derived fromthe popul ati on PK anal ysis be
used for dosage adjustnent, or do we need confirmatory
st udi es?

Finally, how do we translate the data to
informative | abeling | anguage? What statistical nethod and
anal ysis results be included in the | abeling? Later on
"1l show sonme exanples on the data anal ysis subm tted by
the sponsors. I'd like to know if they are nost
informative. | nean, do they really provide information
for patients and practitioners in the safe and effective
use of the conpounds?

And to what extent do we extrapol ate the
information to other drugs? Qur current in vitro guidance
di scussed the cross-1|abeling approach. Wat about in vivo?

Do we extrapol ate the dose adjustnent information from one
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conpound to the other? That's what 1'd |ike the commttee
to consi der

When shoul d the sane | abeling | anguage for the

study drug appear on the labeling for the interacting

drugs? |f the conpounds are contraindicated, | think they
shoul d appear on both sides. |[If there is just m nor dosage
adj ustnment, should they al so appear -- how do we set the

priority in revising of the |abeling?

These are sone of the questions | would Iike
you to consider. Thank you.

DR. ZI MVERMAN:  Thank you.

Qur next speaker will talk about study design.
It's Dr. Peter Honig.

DR. HONIG Thanks, ShiewMei. | think you did
a very nice job of setting the table for the discussions
that will hopefully follow nmy presentation and the |ater
present ati ons.

As | heard the advisory coomittee and the
speci al nenbers of the advisory comnmttee introduce
thenselves, | was really inpressed with the wealth of
expertise assenbled here, and | fully anticipate that we're
going to get sone val uabl e feedback on the ideas that we're
going to set forth here.

As | went through the audi ence this norning,
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hope that we get substantive comments fromthe observers in
t he audi ence as wel | .

As Shiew Mei said, I"'mgoing to be talking
about the design of clinical drug-drug interaction studies.
As Dr. Lesko nentioned, there was in your briefing handout
a narrative going over the fundanental principles I'll be
highlighting in ny talk here. | hope the advisory
comm ttee has had a chance to read that. Please feel free
to offer comments on that narrative as well as the
hi ghlights that | put forward here.

One of the issues 1'd like the advisory
commttee to address is the choice of subjects in clinical
drug-drug interaction trials, the use of normals versus
patients. | think we have to recogni ze that there are
tradeof fs of conveni ence, the conveni ence of using nornma
heal t hy volunteers versus the scientific, ethical, and
per haps even statistical necessity of using patient
popul ations in these type studies.

| think by and | arge we see these studies being
conducted in normal volunteers, and | can appreci ate why
that is done froma practical and recruitnent perspective.
However, at tinmes one sees the necessity to use patient
popul ati ons. For exanple, the study of oncolytics in the

nor mal popul ati on woul d not be an ethical study.
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But | think we have to al so consider sone of
the scientific and statistical issues that are not
necessarily well appreciated now, but | think we're
begi nning to understand that these may play a role in the
interpretation of the results of these studies. For
exanple, I think we're beginning to understand how di sease
may i nfluence the body's ability to nmetabolize certain
drugs, and there is literature com ng out about the effect
of HV di sease on acetylation and that may sort of dictate
the choice of the study popul ati on you use when you enrol
when you do these types of studies.

Anot her issue that | think we should consider
is perhaps the variability around the point estimates in
patients versus normal volunteers. | don't think there's
an abundance of literature on this, but |I think it's
sonet hing that we have to consi der when one wites a
gui dance.

In attenpting to wite such a docunent, an in
vivo drug-drug interaction docunent, | think the take-away
message is that there is no one right design for these
studies. | think you have to have sone general
consi derations of the drugs that are involved here that
dictate the study design. Sone of these general

considerations that |1've put on this slide are certainly
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t he nechani sm of the interaction.

If it's an inhibition interaction, it certainly
woul dn't nmake a lot of sense to do a single dose study of
the -- I"'msorry. |If it's an inhibition interaction, it
depends on the nmechanismof the inhibition. If it's a
purely conpetitive inhibition, that may guide you to do one
type of design. |If it's a suicide inhibition, that may
di ctate anot her type of study design.

Certainly for induction, it wouldn't nmake a | ot
of sense to do a single-dose induction study in order to
have a clinically interpretable result.

| think again we have to consider non-netabolic
contributions of changes in absorption. | think this is
becoming a big issue. I'mglad to see Dr. Watkins on the
advisory commttee here. This is a particular interest of
his, and it's sonething that we have to consider in
desi gning these types of studies.

Furthernore, one has to take into account the
t herapeutic index of the subject drugs in question and the
i kelihood of coadm nistration of these and the
interpretation of those data.

Finally, the bidirectionality of the potenti al
interactions. One has to take into account not only the

effect of another drug on your particular drug of interest,
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but the drug of interest on the other drug as well.

These are sone of the other issues that |'ve
chosen to highlight when one considers the design of drug-
drug interaction studies.

The choice of interactants. | think this is
sonet hing that we hopefully, in the case of netabolism
based interactions, would use the in vitro data to sort of
guide us in the choice of interactants.

But that's not the only information that goes
into that. | think we have to consider the |ikelihood of
coadm ni stration of the drugs. It wouldn't be reasonabl e
to say every single particular likely interactant if it's
not going to be adm nistered with that drug. For exanple,
if one is studying a drug that's going to be devel oped for
an ast hma popul ation that has been shown to be an inhibitor
of 3A4, it wouldn't necessarily be necessary to study its
ef fect on benzodi azepi ne, which is a drug which would be
unlikely to be adm nistered to an asthmatic popul ati on.
So, this is what "'mtrying to say with this.

Simlarly, the choice of interactants froma
non-scientific but froma marketing perspective is
sonet hing that we have to consider as well -- the study of
drugs to sort of pronote it as a niche in the marketing

envi ronnent .
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Again, the route of adm nistration has to be
considered in the design of these trials. |If a drug is
bei ng devel oped and it has multiple routes of
adm ni stration, both intravenous and oral routes, one has
to consider which would be the nost appropriate route to
study. For exanple, if one had a drug that was a CYP1A2
substrate, it mght be reasonable to get away with an
i ntravenous adm ni stration study al one. However, if one
was devel oping a 3A4 substrate, | think that one woul d not
get a lot of confort out of doing an intravenous
i nteraction study al one because of the other contributions
of gut nmetabolismas well as some absorption nodul ation.
So, these are other things we have to consi der.

The dose and the dosing duration is an
i nportant consideration. Should we be studying the maxi mum
approved dose at the maxi num approved daily dose? Then one
has to consider the potential safety inplications of
studyi ng the maxi num approved dose. |If safety inplications
cone into play, if one study is a | ower dose, can the | ower
dose findings be extrapolated to the nmaxi mum dose, et
cetera?

And al so the nechani smof interaction cones
into play as a general consideration here. |If one is

studying an induction reaction, one would really like to
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stress the systemw th both the maxi num dose as well as the
time period over which one is dosing.

Shi ew- Mei touched on this briefly, the
crossover versus the parallel design, but it's the drug
characteristics that can at tinmes dictate the choice of
these two designs. For exanple, a drug wwth a very |ong
half-life. It would be very difficult to study that in a
crossover fashion because to keep patients in a study for
an extended period of tinme is difficult. A drug that cones
to mnd imediately is astem zole, a drug with an extrenely
long half-life. Wth days to weeks to achieve a steady
state, it would be unreasonable |I think to study this in a
crossover fashion.

Simlarly, patient stability issues cone into
play. |If one has a drug that is a disease nodifying agent
and you can't assure that the patient is going to cone back
to a stable baseline, a crossover design really doesn't
make a | ot of sense for that type of drug.

Agai n, single versus multiple dosing. The
reality of the situation is if you have a drug that is
bei ng devel oped for once-only dosing, it doesn't nake a | ot
of sense to study as a drug-drug interaction in a nmultiple
dose setting.

Single versus nultiple dosing al so cones into
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pl ay when one is |ooking at conveni ence and trial design
i ssues. For exanple, if one wants to study the effect on a
singl e dose, certain assunptions have to be net,
assunptions such as that the nultiple dose kinetics can be
predicted reliably froma single-dose adm ni stration

And the clinical relevance has to cone into
play as well. Can the differences that are seen in single-
dose studies be interpretable? Can those pharnmacokinetic
di fferences be interpretable to a nultiple-dose clinical
situation?

This slide is a variation on Dr. Huang's slide
and it basically outlines the four basic drug-drug
interaction designs. Single dose on single dose. Let's
for sinplicity purposes assune that the test drug is the
drug that's being devel oped, the new nol ecular entity being
devel oped, and the interactant is either an inhibitor or an
i nducer that's already on the market. The four basic study
designs are single dose on a single dose, single dose on a
multiple dose, multiple dose on a single dose, and nmultiple
dose on a nultiple dose.

| f one sort of takes the general considerations
that 1've outlined as a factor, one can see that perhaps if
one is dealing with an inducer, if your in vitro data has

indicated that your drug is likely to be affected by the
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i nduction and you want to study that, a study design in
whi ch single doses of the inducer were designed, it
woul dn't really make a | ot of sense.

Simlarly, if one wants to study the single-
dose effects of an inhibitor on your single dose of a drug,
one really has to make sure that the pharmacokinetic
changes seen here are going to be interpretable. Secondly,
you' re going to have to nake certain assunptions that this
mechani smof inhibition is a purely conpetitive inhibition
and not a nechanistic or a suicide type inhibition.

A very popul ar study design is a single dose of
the test drug on a multiple dose on the inhibitor or
i nducer, and with the assunptions that the inhibitor or
i nducer are dosed to steady state, one has to take that
i nto account.

One also has to take into account the activity
of the netabolites of the inhibitor or inducer. A good
exanple of that is fluoxetine. Fluoxetine initself is
quite a potent inhibitor of CYP2D6. However, one al so has
to take into account the netabolite of fluoxetine is also a
potent inhibitor. So, a single dose of fluoxetine may not
give the entire story, but assumng that the nultiple dose
is done to an appropriate steady state and an effect steady

state, a single dose added on top of that, one has to nmake
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the assunption that the single dose kinetics here predict
mul ti pl e dose kinetics of your test drug and that changes
i n any pharmacoki netics you mght see are clinically
i nterpretable.

To that end, one nmay logically conclude that
the nost clinically relevant and interpretable study design
woul d be a multiple dose on a nultiple dose.

What woul d be the appropriate pharnmacokinetic
endpoints for a drug-drug interaction trial? | think the
usual neasures of Cmax, AUC, and perhaps cl earance. For
when you're studying drugs to nultiple dose, one wants to
al so determine Cnn to sort of give sone assurance that
you' ve really reached steady state before and after the
i nteraction.

The assay really dictates the study design and
the dosing strategies at tinmes. One has to be assured that
the appropriate sensitivity is there so that you can study
the parent, as well as the major active and/or toxic
nmet abolites, as well as assaying both ways, assaying the
effect on your test drug as well as perhaps the effect on
the interactant.

The incorporation of pharmacodynam ¢ endpoints
is not a sinple consideration as well. |If one has a drug-

drug interaction whose effect may not be solely dictated by
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t he phar nacoki neti ¢ changes, one would reasonably like to
see pharmacodynam ¢ endpoints incorporated into such a
study, and that becones difficult. Which pharnmacodynam c
endpoints do you choose to put in such a study? Do you use
a surrogate? Do you use a biomarker? How interpretable
are changes in those neasures?

A reasonabl e exanple of that | think would be
the effect of quinidine on the pharmacokinetics and
phar macodynam cs of a tricyclic. Al though you may have
pr of ound phar macoki neti ¢ changes, that may not be the whole
story. What you're really looking for is the
repol ari zation effect, and that is an additive effect
phar macodynam cal ly as well as just pharnmacokinetically.

My final slide is dealing with the role of
popul ati on pharmacoki netics in assessing drug-drug
interactions. Shiew Mei has sort of franed the questions
we'd like you to address there. |'moperating under the
assunption that everybody really knows what popul ation
phar macoki netics is.

| would like to highlight there are certain
limtations of population pharmacoki netics in phase |1
trials. Phase Ill trials are designed to limt the noise
around the estimtes of efficacy, and to that end, the

i nclusion/exclusion criteria are quite rigidly defined.
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So, one typically sees that likely interactants are
specifically excluded fromthese trials, so one cones into
a power issue of do you really have enough data, when one
anal yzes it, to nmake an interpretation.

But the role of popul ati on pharnmacoki netics, as
| see it, includes the potential identification of
unsuspected interactions, the confirmati on of absence of
clinically significant interactions that may have been
predicted. | think they are |less valuable in ruling out
conpletely and certainly in quantifying likely
interactions. | think that's where the role of the nore
rigidly controlled, smaller clinical drug-drug interactions
lies.

That's all | had to say on the topic. | hope
this engenders a reasonabl e anount of discussion. Dr.
Huang is going to return now and tal k about the anal ysis of
t hese studies.

DR. ZI MVERMAN:  Thank you.

DR. HUANG Wat 1'd like to do right nowis
tal k about issues in not only data analysis, also data
interpretation and the resulting | abeling | anguage.

As | had nentioned earlier, nost of the
subm ssions that we have seen have provi ded point

estimates, and the majority used the null hypothesis of no
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interaction. W're seeing all of them have nean standard
devi ation, and we're seeing increasing nunbers of
subm ssi ons using confidence intervals.

However, none of these values are really of
significance unless they're related to the clinical
relevance. Wiile we're seeing the subm ssions usually
woul d be the studies are statistically significant or not
significant statistically and then say, well, this may not
be clinically significant and |left as such.

| would Iike to review with you sone exanpl es
to show maybe these p values are not of that much use and
the use of the two-step approach may not be as efficient as
the one-step approach I1'd like to propose in using the
fl exi bl e goal posts.

Again, there is sonme information on
phar macodynam ¢ neasurenent. We'd like to encourage to see
nore of this measurenent in the subm ssions, although
won't be tal king about the data anal ysis.

The first exanple I'd like to give you is one
subm ssion that we reviewed last May. This is conpound
drug A. The sponsor has studied cinetidine interaction on
drug A. Again, these are point estimates that's presented
in the subm ssion, and the confidence interval that's

presented, also p value, based on a null hypothesis.
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Again, with Crax, the sane thing, point estinate,
confidence interval, and p val ue.

The sanme thing with drug A's affect on
warfarin. |'mhere showng the S-warfarin data. Again,
poi nt estimate, confidence interval, and p value. You can
see we're seeing a statistically significant difference
here, but no difference in the warfarin case.

The | abeling that's agreed upon both by the
reviewer and the sponsor are that clinical interaction
studies with cinetidine and warfarin indicated that the
coadm nistration of Awth these drugs does not result in
clinically significant drug interactions. So, obviously p
val ues does not provide any input into the final decision.
Qovi ously, the confidence intervals were | ooked at and al so
the point estinate. So, is the p value really of any val ue
in the subm ssion?

Next 1'd Iike to show an exanple on how
significant is the point estimate, nmean standard devi ation
have an effect on the |abeling. This | used an exanple
fromthe 1997 PDR on Indinavir. Currently the reginen is
800 mlIligranms Q 8hour, although |I understand the sponsor
is working on a b.i.d. dosing reginen.

Here in the clinical pharmacol ogy section of

the labeling it says Indinavir increased rifabutin AUC by
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200 percent. And in the dosage adm nistration area, it
says that dose reduction of rifabutin should be to half of
t he standard.

I n anot her case, ketoconazole increased
| ndi navir AUC by 68 percent, and in the dosage
admnistration it says dose reduction to three-quarters
r ecomended.

I n other cases, Indinavir increased zidovudi ne
AUC by 36 percent. Here the standard devi ati on was not
given, and it said no dosage adjustnent is required.

I ndi navir increased stavudi ne by 25 percent.
Agai n, no dosage adjustnent is required.

So, here if you look at the information
provi ded both in the clinical pharnacol ogy section and al so
in the dosage adjustnment area, you can see that it |ooks
i ke 50 percent was used as a range no matter what
conpounds you're | ooking at to determ ne whet her dosage
adj ustnment i s necessary.

There is a lot nore information in the
I ndi navir | abeling. Some of them says the interaction
caused a 6 percent change. Sone of themsaid there's no
change and w thout giving a nunber. So, are these
information hel pful for the practitioner? W can see this

is not uncommon in nost of the |abeling. W would say,
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well, there's a 22 percent change in drug interaction and
then clinical significance not known.

|'"d like to propose, well, maybe we shoul d use
a different | anguage. |If 6 percent is not significant, 22
percent is not significant, do we need to provide this
information or should we just say there is no clinically
rel evant drug interaction?

So, this is sunmarized in this slide. | think
maybe we can use a one-step approach where we cal cul ate the
confidence interval of our observation, whether it's AUC or
Cmax, provide 90 percent confidence interval of the
conparison wth interacting drug or without interacting
drug, and conpare this information with a pre-specified
range or a goal post which is unique to each drug and which
is flexible, and based on that conparison to determ ne
whet her there is a clinically rel evant drug-drug
i nteraction.

The goal post can be based on your
phar macoki neti ¢/ phar macodynam c¢ information. The high end
w Il be depending on the clinical effect of the safety
endpoint and the lower end will be on the effectiveness
endpoi nt .

So, if we find the confidence intervals are

within the preset goal post, again which is flexible and it
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does not have to be symmetrical -- if they're wthin the
goal posts, then we can claimno interaction. W don't
have to give 22 percent, 30 percent, or certain information
that may not be able to help the prescriber.

If we find the nean and confidence interval are
out side the goal posts, then we can claimthat there is
drug interaction and then we ought to recommend dosage
adj ust nent .

On the other hand, when we don't have enough
information to determ ne the goal posts, maybe a fall-back
position will be use a conservative approach. For exanpl e,
you may want to use 80/ 125 percent, the usual
bi oequi val ency approach, to declare that there is no drug
interaction, and with this that can cover a big range of
drug interaction results. W're seeing that sponsors have
been using this approach, and 1'd like to share with you
sonme of the exanples.

When we | ooked at the literature, we found
there are several cases where the investigators have used
the 80 to 125 percent and they treated drug interaction as
an equi val ence question. These are the exanples in the
literature and also in one of their subm ssions. They used
the 90 percent confidence interval and conpared to 80/125

to declare there is no drug interaction.
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Actually in a couple cases where the
phar macodynam ¢ endpoi nts were neasured, they al so used the
80/ 125 percent to declare no change in the pharnmacodynam c
endpoi nt .

|'"d like to share with you in one of the cases
on rifanpin on nelfinavir where the sponsor actually used
the flexible goal post approach to determ ne whether there
is clinically significant drug interactions. This was in
our subm ssion and al so was presented at the March ASCPT
nmeeti ng where the sponsor | ooked at rifanpin's effect on
nel fi navir where they have predetermned that within 50 to
200 percent change, the point estimate, then it's not
clinically significant. So, they have a preset goal post
bet ween 50 and 200 percent.

Wth this study, they found that rifanpin has
i ncreased the clearance and decreased the AUC and Cmhax of
nel finavir. You can see the 90 confidence intervals were
outside the preset range.

The current | abeling says that they should not
be given together. Part of the reason is we don't know how
to dose themwhen the rifanpin is coadm ni stered.

Simlarly the sponsor did another study with
ket oconazol e, and they found with ketoconazol e

adm ni stration the AUC and Crax were within the boundary.
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The current | abeling stated that there was no dosage
adj ust nrent necessary, but this is one approach that we have
seen using the so-called flexible goal post.

So, with that, 1'd just like to reiterate for
the coonmttee nmenbers to consider. Wat kind of
information can we translate to informative | abeling
| anguage? Again, what statistical nmethod/analysis results
shoul d be included in the | abeling? Should we have all the
information, 10 percent, 20 percent, 30 percent statistical
analysis results in the labeling, or should we tie that
into clinical relevance and to declare whether there is
interaction or there is no interaction? |If there is no
interaction, we don't have to say what is the percent
change? If there is interaction, reconmend dosage
adj ust nent .

To what extent again we can extrapolate the in
vivo information to the other drugs? And this | have
di scussed earlier.

Next, 1'd just like to use two exanples that we
see in the subm ssion using a popul ati on approach in the
drug interaction studies. The first exanple involving
again drug A which is believed to be not netabolized. The
bi oavailability is about 23 percent. [It's a radiol abel ed

study. It showed that the majority of the radioactivity
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was elimnated in feces as unchanged, and |l ess than .6
percent as unchanged in the urine. So, the sponsor did not
expect a drug interaction with the average
i nhi bi tor/inducer.

However, when the sponsor did |ine extension
studies with the new formnul ati on, they neasured plasma
levels to see if they're within the so-called therapeutic
range. They found that four patients appeared to be
outliers. Now, these four patients all have very | ow
concentrations. They all received rifanpin. The clearance
val ues increased by 110 percent.

So, they went back and did a specific study
with rifanpin and they confirmed that rifanpin did increase
the cl earance of the conpound. Now the |abeling has
changed to say that there is indirect evidence to show the
conpounds and net abolites.

So, the popul ati on approach has been shown to
be hypot hesis generating and to uncover unexpected drug
i nteractions.

My next exanple, which has been presented in
the fall PhRMA workshop, is viramune which is well absorbed
wth a percent bioavailability about 90 percent. The renal
excretion, only about less than 3 percent, and 3A is the

maj or isozynme for two of the three major netabolic pathways
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for 2 and 12- hydroxyl ation. 2B6 appeared to be responsible
for another third, another major pathway.

Based on the in vitro study, ketoconazol e
appeared to be inhibiting the netabolismof all three, even
2B6, the major enzyne for 2, 3-hydroxy, and it appeared to
inhibit all three pathways. So, the commttee expected to
see an inhibition of ketoconazole on the viranune.

However, in the popul ation study, in the phase
Il clinical trial, well, the sponsor took steady state
trough values. They had previously validated that the
trough value would correlate well with the total AUC

When they | ooked at 283 controls versus 14,
they were given wth ketoconazole. You can see here the
group with ketoconazol e actually do not have a higher
val ue, which you would expect if ketoconazole has inhibited
t he netabol i sm of viranune.

So, the conpany went back and said, well, maybe
the in vitro data is not predictive of in vivo. So, they
prospectively designed a study to | ook at the
coadm ni stration of ketoconazole with viramune.

You | ook at the data here with coadm nistration
of ketoconazole with viranune and with two other studies
where viramune was given by itself. You can see there is

only a slight increase in viramune when ket oconazol e was
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given. [It's not significantly different. Wen the sponsor
went back to | ook at the ketoconazole level itself, they
found that the ketoconazole | evels were decreased by the
coadm ni stration of viramune. The AUC was decreased 63
percent. The Crax was decreased by 40 percent. So, this
may expl ain why we have not seen an expected interaction.

So, this again illustrates how popul ati on data
can help us either uncover unexpected interaction or to
show in real |ife whether the interaction would happen or
not .

But again, I'll leave with the commttee
menbers, if the in vitro data suspected to have interaction
and if the population study did not show interaction
w thout a confirmatory study, are we assured that there is
| ack of interaction? O another case, if the in vitro does
not predict there will be an interaction, can the
popul ati on anal ysis be confirmatory for |ack of
i nteraction?

And al so can data derived from popul ati on
anal ysis for dosage adjustnent? Dr. Honig has addressed
this on our current thinking, and we do have popul ati on
gui dance right now out on the Internet and we have received
comments. We're in the process of revising it. So, we'd

like to hear the conmttee nenbers and your comments as far
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as the using of this approach on drug interactions.

DR, ZI MVERMAN:  Thank you, Dr. Huang

Qur next speaker will talk about in vitro/in
vivo relationshi ps and our speaker is Dr. Jerry Collins.

DR. COLLINS: Thank you.

From previ ous sessions of this conmttee, nmany
of the nenbers know that CDER has a snall| |aboratory-based
programin the area of drug-drug interactions and
nmet abolism and part of our role is to participate in the
wor ki ng groups and in the devel opnent process for guidances
in the agency and not to just hang out entirely in our
ivory tower even though that seens attractive sonme days.

The next overhead rem nds you that when | was
last visiting with you in May, we had just rel eased a few
weeks earlier our guidance on studies of drug netabolism
and interaction in vitro, and now wi th the announcenent of
t he devel opnent of a guidance in vivo, this is really a
good tine to say what are the connections between the
gui dance we al ready have out there on in vitro studies and
t he emergi ng or about-to-be-enmergent guidance on in vivo
i nteractions.

Just a rem nder of our goal. W really are
nmotivated to increase confidence in product safety by

avoi di ng undesirable drug-drug interactions. There are
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actually tinmes when drug-drug interactions are benefici al
to the patient, but our focus here is on avoiding those
things that are unpleasant and, in particular, those things
that in the past have been unanticipated. W'd like to
manage this problem by bringing the best science that we
can. There wll always be sone outliers, but how nmuch of
t he problem can we avoid by bringing to bear the technol ogy
that already exists and that's energing.

The reality of where we are in Decenber of 1997
is there is just no other word to descri be what's happeni ng
than an explosion of data in vitro. Qur agency routinely
receives what | can only call an aval anche of data fromin
vitro data. Editors of journals are beginning to gripe and
conplain that there's just lots of data being submtted to
their journals and they don't exactly know what to do with
it. And finally, the Internet, that ever-pervasive source
of information, has pages and pages of information on in
vitro data. The Washi ngton Post and the New York Tinmes may
not have these data, but it seens to be everywhere el se.

| woul d say, though, for the purposes of our
conversation this norning, nerely collecting data isn't the
whol e job, and unless these data are predictive of results
invivo, |I'd even suggest that we don't have any interest

in these piles of data. So, our real focus has to be on
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how predictive the results are, how hel pful they are in
reachi ng our goal of avoiding unpl easant drug-drug
i nteractions.

Just as an exanple, this is obviously not a
slide that everyone is supposed to read fromeither the
front or the back of the room This is fromthe well-known
t oxi col ogy text, Casarett & Doull, the chapter by Professor
Par ki nson, sunmari zing, sort of collecting in a sem -
encycl opedic way all of the substrates, inducers, and
enzynes conbination in tabular feat.

Anyone who tries to undertake this exercise
realizes that you quickly run the risk of being out of
date, but | can tell you for sure when we're reviewing a
subm ssion, it's really handy to have as many of these
tools available as possible. No single tool may be enough
to help us renenber and coll ect these data, but as many
di fferent approaches that people can cone up with to
collate the data, the better off we are.

The next slide shows that if you're really
concerned about being out-of-date, there's a nunber of web
pages that exist that can be updated on a nonthly or daily
basis wth these things. This particular one is from
Prof essor Fl ockhart from Georgetown University and it

handi |y has sone hyperlinks so that if you can't renenber
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what P450 2E1 is, you just click on it and it wll give you
a bunch of references that you can read. And, of course,
it can be updated. This is one of several that are out
there and frequently used by people who are roanm ng the web
-- excuse ne -- crawing the web and want to get sone
i nformation.

(Laughter.)

DR. COLLINS: It wasn't very long ago that we
had this enornous gap in evaluating drug-drug interactions
bet ween havi ng absolutely no information other than
i di osyncratic, anecdotal, and usually unpl easant clinical
case reports on the one hand versus a new y expandi ng CRO
i ndustry which was doing a bunch of studies in vivo, which
volunteers by the dozens were rounded up and drug-drug
interactions were studied in vivo. That's just an enornobus
gap between know ng nothing at all versus having to go into
the clinic and doing a drug-drug interaction study.

So, our focus over the | ast couple of years has
been filling in the gap, and the next slide just puts
sonmething in between no information and only studies in
vitro. That's what | would call targeted or guided in
vitro studies, not just collecting data for their own sake,
but data that will nmake a difference in ternms of our

ability to interpret it.
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The next slide tal ks about our central thene,
and that's that for cases for which we agree that data in
vitro are not just collection of nunbers, but they really
are information which predict the situation in vivo, then
it's official FDA policy and generally accepted in the
academ c¢ and industrial comunities, that in those cases
there's no need for clinical studies.

Now, this is the kind of statenment that causes
a certain anmount of uneasiness. Every new policy does.
Every new exploitation of technol ogy, but | think the next
slide will help us all have a little bit nore confort with
this, and that's a policy but the inplenmentation of the
policy, the boundaries of the agreenment on which cases we
can have confidence on and which cases we don't is an area
of constant debate, but it's also an area of constant
i nprovenent as we understand our tools better. Were are
we specifically this norning in Decenber of 19977

The next slide lists a couple of ways we m ght
address this question of what is the correlati on between
these piles of data in vitro and the clinical situation
What are sone criteria for judging where we are today and
what ki nd of progress we made.

To several audiences |'ve tried to sell them

the concept that really we've had a revol utionary change in
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our ability to interpret these data. | have to tell you it
has gone over real flat. People have been doi ng these
studies for so long that it's hard to convince themthat
there's anything but a real tiny, quiet revolution. So,

" m dropping that frommy road show.

| al so have not said to any audi ence that the
correlation between in vitro data and in vivo is perfect.
| think that's the wong standard. | know that we've
assenbl ed a hi gh-powered coll ection of academ cally based
consultants who will be expert at finding exceptions to the
rule. We do that at FDA on a routine basis and industry
can do that as well. The standard is not whether it's
perfect but perhaps whether it's generally reliable, and |
woul d say nost inportantly is it an inprovenment over what
our options have been in the past.

Specifically I think we often | ose sight of the
nmost common finding of drug-drug interactions, whether
they're in vitro or in vivo, and that's that nothing
happens. Although we're very concerned about obvious
serious cases, high profile interactions, the reality is
conbi ning drug A and drug B nost often has a result of
absolutely no interaction. And that's a very conforting
finding when you go through perhaps an overreaction to

adverse reactions. If we can define the cases where there
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aren't interactions, there's a great deal of therapeutic
val ue in that.

The particul ar successes that we've had in
defining areas where in vitro data are particularly good at
predicting in vivo data | think are in the areas where our
new drug X may or may not inhibit other drugs. | would say
by far the preponderance of data that we've | ooked at from
the agency says that if you have a well-designed study in
vitro and your new nol ecul ar entity does not inhibit the
nmet abol i sm of other drugs, we just don't see that in the
clinic. So, | think that's a clear success in the area of
use of in vitro data to predict what happens in vivo.

The other area that we're concerned about is
there's lots of other drugs out there that our new drug X
w il be taken with sinultaneously, and I think by the sane
ki nds of technol ogy, we can rule out drugs that inhibit the
met abolismof drug X. Now, we'll talk bout sone details in
that, but generally the overwhel m ng preponderance is that
if you're concerned about concomtant adm nistration
inhibiting the nmetabolismof drug X, you can determ ne that
invitro and it is predictive of what happens in vivo.

There's variable interest fromyear to year in
geneti c pol ynor phi sns and et hni c and pharmacogenetic

differences in drug nmetabolism The in vitro tools are
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excellent at either ruling themout or telling you yes, you
do have a probl em

Finally, in terns of sorting out, sifting
through all the different techni ques and technol ogi es that
are out there, | think w thout appointing a presidenti al
comm ssion or sonething of that order, sonehow there's a
consensus that has evol ved on which drugs are good nodel
conpounds for specific pathways either in terns of
substrates or inhibitors.

So, the anount of progress we've nmade in a
relatively short period of tine is really not only
i npressive, but it's helpful. It helps us make act ual
decisions in labeling and in therapeutic practice.

Now, when | canme before this commttee in
August of last year, | identified sone areas that | thought
were | oose ends that needed particular attention, and I'd
like to comment on just a couple of them As many of you
know, | have a rule of never giving a talk at FDA w t hout
show ng sone data fromour |aboratory. These data were
generated by Mke Fitzsimmons in our lab -- he's now at the
University of Mchigan -- [ ooking at the H 'V protease
i nhi bitor saquinovir, |ooking at the nmetabolic profile in
human i ntestine versus human |iver.

One of the loose ends I'ma little bit
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concerned about and we al nbst never see any data in NDA' s
al nost every drug that we evaluate is swall owed, goes first
to the G tract before it sees the liver. W know there
are enzynes in the @ tract. W rarely think and eval uate
t he conpari son between human intestine and human |iver

In this particul ar case, since the dom nant
pathway is P450 3A4, the netabolic profile is both
qualitatively and quantitatively simlar in human intestine
and human liver, and again that's reassuring. |If you're
trying to get to sleep at night and thinking about all the
things that can go wong, it's sonmewhat conforting to know
that some things are the same in the intestine and the
liver and don't at |east generate new probl ens.

Anot her area that | nentioned | ast year at this
commttee was the area of induction of drug netabolism and
that's certainly an area in which our tools and technol ogy
is the weakest. Qur lab is collaborating with Al Li at In
Vitro Technologies in this area. There are many ot her
groups that are working in that. W presented a poster at
the I SSX neeting a couple of nonths ago. It's not there
yet. | can't say that, but it's very encouraging to see
the nunbers of groups that are standardi zing their
approaches and the kinds of results that we're getting.

Next the major argunments that we have behind
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the cl osed doors at agency with the sponsors are the
borderline cases. You can tell when there's absolutely no
interaction. You can tell when there's a huge interaction.
A lot of things are in the mddle. Ken Thummel and others
have begun focusing on paraneters such as the ratio between
t he unbound concentration of drug and the Ki for the
interaction. Don't be fooled by total drug concentration.
Several fol ks have done that. Don't be fooled by I1C50's
instead of Ki's. Beginning to sort that out, | see that as
an area for continued inprovenent, but |I'm encouraged by
what's al ready happened.

The bi ggest problemthat we see in subm ssions
is inappropriate conditions for in vitro and therefore
i nappropriate predictions for what's going to happen in
Vi vo.

The nunber one problemis astronom cally high
concentrations of drug that are incubated with systens in
vitro and saturating enzymatic pat hways, switching from
high affinity to low affinity pathways, and really no
confidence in our ability to predict.

| also continue to see a P450-centric approach
to drug netabolism There are lots of drugs in the
pipeline that we're reviewing in which P450 is a m nor

pat hway. Just because we can do it well doesn't nean that
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that's the kinds of studies that we ought to be routinely
doi ng.

My | ast plea for area of inprovenent. | am
sensitive to the constraints in industry, even if |'m not
as sophisticated as those who spent their careers there.
But we have to see the data that are already generated and
published. W don't actually have to do any nore
experinments to nove the field ahead. If all experinents
that are currently existing in industry files and | ocked up
in our confidential files back in Rockville were published,
we'd be able to | eap ahead substantially by know ng where
the outliers are and where the |l evels of confidence are.

So, there are still a few areas under
construction. For those of you who are worried about this
field winding domm and com ng down to an end, there's
plenty nore work to be done. | think we've got to at sone
poi nt be grateful for the progress that has been nade, but
let's keep our focus on what else has to be done.

Next slide, w nding down, mny colleagues on the
wor ki ng group have asked nme to rem nd the commttee that
not every drug-drug interaction is netabolismbased. W
heard a previous speaker nention pharnmacodynam c-based
drug-drug interactions. There are transporters, excreters,

absorbers, and things |ike that that can al so be saturated,
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and those are inportant areas that are not primarily
addressed by this. W tried to pick sonething that we
could focus on and not get lost on. And also our judgnent
was that nost of the high profile ones were in this area.
We'd at least start with this area.

For nmy last slide, again in addition to

rem ndi ng people that we've cone quite far by recognizi ng
the opportunities that were there with mature technol ogy
al ready devel oped and taki ng advantage of it, we're at a
cruci al point, as several previous speakers have said this
nmorni ng, in the devel opnment of this in vivo guidance, and
this is the nmonent for brainstorm ng and suggestions. None
of our guidances are the work of one person or one working
group. They all reflect input fromdiverse constituencies
and this is a chance to continue to build on the good work
t hat has been done so far, not rest on it, but try to nake

t hi s gui dance | aunch as appropriate and hel pful as

possi bl e.

Thank you.

DR. ZI MVERMAN:  Thank you, Dr. Collins.

Wth that, we're going to take our norning
break for about 20 m nutes, and so we will reconvene here

at 10:20. Then we will have a comm ttee di scussion on the

norni ng' s presentations.
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(Recess.)

DR. ZI MVERVAN: Ladi es and gentlenen, let's get
started. Well, wel cone back, everybody.

We have quite a nunber of questions that we've
been asked to discuss, and we've kind of prioritized them
over the break. W have five main issues | think that
we' ve been asked to talk about. What |'ve done is made the
executive decision to tal k about each of them 20 m nut es.

If we don't use the 20 mnutes, we'll go on to the next
one, but at |least we'll have a chance to tal k about al
five of these points.

Before | open the discussion, | would like to
i ntroduce two nore of our experts who | neglected to ask
themto introduce thenselves. Dr. Lu and Dr. Venitz, would
you m nd introducing yourselves and telling us your current
affiliations?

DR VENITZ: I'mJurgen Venitz. |'m Associate
Prof essor at the School of Pharmacy at Virginia
Commonweal t h Uni versity.

DR. LU I'm Anthony Lu, special governnent
enpl oyee.

DR. ZI MVERMAN:  Thank you.

Al'l of our panel of experts, including Dr. Lu

and Dr. Venitz, wll be part of the discussion today, and
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we'll ask to contribute and ask questions, et cetera.

| see that Dr. Branch has now joined us on the
commttee as well.

For those who weren't here yesterday, we rule
this with an iron hand. So, we would ask that you raise
your hand and ask to be allowed to speak so that we don't
tal k over each other. [1'Il try to be fair about this. So,
t hank you.

The first subject that we would |ike to spend
sone tinme on is the follow ng question that was set up for
us. \What assunptions are we willing to nake in
extrapol ati ng data obtai ned from specific studies conducted
in normal subjects to patients?

So, I'll sinply open the discussion. W can
ask questions of the agency or sinply bring forward
coments and questions. So, | open the open discussion.
Yes, Dr. Lanborn?

DR. LAMBORN. Could I ask a question that sort
of goes back even to before this, but it is related to the
i ssue of normal subjects to patients?

What about the issue of whether or not the
avai lability of the agents in the blood necessarily rel ates
to toxicity and efficacy when you have two active

conpounds? W seemto be making the assunption that just
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because the bl ood distribution does not change, that that
inplies that you wll not change the effect.

So, are we just sort of ignoring that part of
it and saying that we're assum ng in these circunstances
that if you have equivalent blood levels, then you -- |I'm
t hi nki ng of an environnment where you often are trying to
conbi ne agents where you hope you haven't increased the
toxicity but where you think that they may together have
sonme sort of synergistic effect on target organs.

So, could sonebody just address that for ne for
a second?

DR. FLOCKHART: | think the take-hone nessage |
think that should be transmtted here is the inportance of
phar macodynam cs and that pharmacodynam ¢ studies
absol utel y whenever possible in any concei vabl e way shoul d
be done.

Just to underline the point -- and Dr. Watkins
can talk a lot nore than | can about this particular point,
but Dr. Honig referred earlier on to the interaction
bet ween qui nidine and tricyclic antidepressants where what
you' re tal ki ng about woul d be non-useful. |n other words,
the sinple change in concentration of tricyclics would not
predict the total change in el ectrocardi ac pharmacodynam cs

because quinidine has an effect not only on the
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el ectrocardiogramitself, but it also probably affects
P-gl ycoprotein and alters the distribution of the drug.

Now, the other exanple to nme -- and this is
fromin vitro, but it stands out a mle is that if you | ook
at the drug | operam de, which is Inodium which is normally
a non-narcotic -- there are not people wal ki ng around on
the streets trying to make noney out of selling | nodium
But if you take P-glycoprotein away i n knock-out mce, many
of us are aware, suddenly it becones a potent narcotic, and
the reason is that it suddenly is no | onger being punped
out of the brain. There's an obvious exanple of where a
drug suddenly becones al nost another drug at the sane
concentration in the bl ood.

So, | think that we could cone at this from
many angles. But there are obvious exanples where the PK
does not predict the PD, and | think it would be difficult
to cone up with parts in the guidance, lines in the
gui dance that say particular classes of drugs are to do
this or particular drugs should not. But | think an
overall thing that could be said is whenever possible a
phar macodynam ¢ study shoul d be done.

DR. ZI MVMERVAN:  And are you saying that would
be in the patient population rather than in the normal s?

DR. FLOCKHART: | do believe that. | spent a
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fair amount of ny life |ooking at antipsychotic drugs, and
| ooki ng at antipsychotic drugs in nornmal volunteers is
incredibly hard to do. So, | think there are nmany exanpl es
of situations where you have to do it in patients, but I
fully recognize -- and everybody el se does -- that there
are many situations where we can't do that where you're
[imted.

DR ZIMVERVAN. Dr. WIIlianms?

DR. WLLIAMS: Well, | appreciate Dave's
t hought, but | have to admt | was actually trying to cone
to the reverse conclusion. | think it my relate to the
sort of dichotony between the desire to show sonet hing
versus the desire perhaps froma regulatory public health
standpoint it's nice to not show sonet hi ng.

| was al so thinking that we have a very strong
fundanent al presunption, once you establish safety and
efficacy, that PK of the active noiety can becone a ful
surrogate for safety and efficacy. So, | was actually
going to argue the converse, that nmaybe as a prelimnary
screen for these drug-drug interaction studies you could
focus on PK -- and | think I'mcomng back in a way to
Kat hl een's question -- in the sense that if you didn't see
anyt hing there, you could be reasonably assured that there

wasn't a probl em
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Now, | think we all have to recognize that PK
is alot easier than PD when all is said and done.

| guess | would conme back to Dave and say |'m
very interested in those exanples where PK don't predict
PD.

DR. FLOCKHART: | share the overall concern
that we're overburdening industry with a huge nunber of
studies. | think, though, that when there is an obvious PD
available, it absolutely ought to be used where the PD
nmeasure i s avail abl e.

Maybe a useful thing to tal k about woul d be
what woul d be situations where the PK does not predict well
and where sone tine ought to be spent, and if they were
outlined in the guideline, then that m ght hel p everybody
and people wouldn't spend a | ot of tine.

DR ZI MVERMAN:  Dr. Branch.

DR. BRANCH In terns of addressing the
gquestion there and this discussion, what are the
assunptions that we're willing to nake, it seens to ne that
the area that we're addressing is a very chaotic area at
this point intinme. One way to try and sinplify this,

i nstead of just saying there can be these alternative
structures of study design, is, what is the question that

we can try and address? What is the specific objective of
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each interaction study?

By and large, we're using a surrogate approach
and we're trying to target individual nechanisns with it.
We're raising a hypothesis that one drug will interact with
anot her drug on the basis of sone a priori expectation, and
it is that hypothesis that sets the assunptions that are
reasonable to build intoit. 1Is it reasonable to do it in
normal people? Is it reasonable to do it in the target
popul ation? Do you need to link the dynam cs or the
kinetics? |Is the kinetics a reasonabl e surrogate?

| think in trying to fit all questions into one
box, it may be too constraining because | think what Jerry
Collins was saying earlier on about the use of in vitro
data and how applicable is that to in vivo data. Really
what we're looking at is the weak links of the transitions,
the transition between in vitro to in vivo, the transition
fromnormal subjects to patients, the transition between PK
to PD.

But within the areas that we can feasibly and
reasonably do studies to say there is or there isn't a drug
interaction taking place, | think those can be well worked
out .

So, | would urge that we view this on the basis

of hypot hesis generation and the recognition that there is
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a continuing process where the end result is a product
| abel. The end result is a statenent to the physician of
how best to use the drug. But there are a nunber of
i nternedi ate steps going through it. There needs to be
di scussion about if you do an in vitro study, can that be
valid in the labeling. If you do a study in nornal
subj ects, can that be valid, and what are the paraneters
that relate to that.

But | think it's a mstake to try and get it
all constrained into too tightly defined a box. This is
too variable an area and there are too many alternative
mechani snms that can be influenced by drug interactions.

DR ZI MVMERVAN: Dr. Brazeau?

DR. BRAZEAU. | would like to bring up
sonething | think we discussed that's related to that first
issue, and that's we heard a | ot yesterday about the
variability in patient response. 1Is it possible that
normal individuals in their concentration-response
relationship will vary w dely? Likew se target popul ations
may vary widely. So, will you get that nuch usefu
i nformati on out dependi ng how vari abl e the pharmcodynam c
measurenent 1s?

And if patients differ -- there's sone evidence

by I think some very distinguished scientists that have
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| ooked at that the PH of the concentration-response
rel ati onshi ps vary nmuch nore than the pharnmacokinetic
rel ationshi ps, and that you m ght not be able to
necessarily differences between normal and target
popul ations. So, it goes back to this idea of individual
variability.

DR ZI MVERMAN:  Dr. Cantil ena.

DR. CANTILENA: | guess part of my concern
woul d be that when you're formul ating a gui dance, sort of
the notivation for doing that is, in essence, to conme up
with rules that sort of fit all or generalizabl e kinds of
things. | guess | would sort of echo what Bob says that
there are areas with individual drugs that you' re not going
to have the relationships. |If you don't have them it is
probably unrealistic to try to conme up wth a one-size-
fits-all sort of a guidance. | guess there are just really
too many hol es.

For the obvious cases that Roger nentioned, |
think all of us are confortable. |If there is absolutely no
effect, then there probably is not going to be any kind of
an i ssue, and you can probably translate that confortably
into |abeling. But for all of the borderline areas, as one
of the speakers was describing, | think that's the point

where you have to say is the science at a stage where you
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can generalize. | think for the majority of drugs, it
probably isn't at this point.

DR ZI MVERVAN:  Dr. Lanborn.

DR. LAMBORN: Wul d you be saying then perhaps
that you would initially consider normal volunteers, but if
you got a maybe there is/mybe there isn't, that you shoul d
be then looking at it in what you expect to be the primary
patient population? 1Is that what you're referring to?

DR. CANTILENA: | guess | couldn't sort of
answer that in a general way. | would say that if the
phar macodynam cs were likely to be different in the patient
popul ati on versus normal volunteers, then | would say, yes,
you should actually look at it. But a |ot depends on the
sl ope of the dose-response and those kinds of things.

So, | think that in general you would say that
if you thought that the pharnacodynam c response was
different in a patient versus a normal volunteer, then you
shoul d probably ook at it. But if the slope is extrenely

flat, if it's not a serious issue, then you m ght not have

t o.

So, again, comng up with a guidance, if you
will, a generalization for all conpounds, | think has sone
risk.

DR. LAMBORN. But woul d you be saying then
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start with the normal, even in those instances where there
may be sone differences, still do the normal study first as
bei ng easier, or are you saying skip it if you think that
there's a difference? |1'mjust trying to make sure |

under st and what you're sayi ng.

DR. CANTILENA: | guess | was using that
exanple in response to what Roger said. |[If you saw no
di fference.
DR. LAMBORN. But no difference in a normal --
DR. CANTILENA: In normal --
DR. LAMBORN: Thank you. That's what | needed

clarified.

DR ZI MVERVAN:  Dr. Byrn?

DR. BYRN: | was just going to suggest sone
ki nd of extension of this idea to sonme of kind of decision
tree in the guidance where you m ght do sonme kind of test
to see, and then if it went on one branch, you could use
the PK data. If it didn't, you'd have to use the PD dat a.

DR ZIMVERVAN:.  Dr. WIIians.

DR. WLLIAMS: Just to offer a thought to the
commttee that | think echoes a | ot of what you' ve heard.
My feet stand both in the product quality world and the
safety and efficacy world. | think in both worlds we're

al ways struggling with this issue of going fromin vitro to
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early PK/PD or to maybe pop PK/PD to |ate phase clinical to
post - mar keti ng, and each of them have tools associated with
how you | ook at the data and what do you conclude fromthe
data. And | could say the sanme is true for product quality

topics, and I won't waste the conmttee's tine to draw that

paral | el

But what's interesting to ne is there's kind of
a declining precision and accuracy -- you know, you start
Wi th sonmething that's very precise -- and rising clinica

rel evance. So, it's alnost |ike you see sonething going
down in terns of signal to noise and sonething going up in
terms of clinical relevance. | think the challenge to us,
which | think Steve was nentioning by the decision tree, is
saying which tools to you pull out to address the question.
What are their pros and cons? Wen do you feel |ike you've
adequat el y addressed the question and can stop? And when
do you keep nonitoring? 1It's a great general discussion
for the conmttee.

DR ZI MVERMAN:  Yes, Dr. Honig?

DR HONNG I'd just like to go back and
perhaps revisit that issue in a little bit nore detai
about the choice of subjects in these studies, patients
versus normal volunteers. | heard a little bit of

crosstal k perhaps about is the concentration-response
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relationship likely to be different.

Vell, before we go there, maybe let's backtrack
alittle bit and just tal k about not | ooking at PD, just
| ooki ng at normal volunteers as a bioassay, as it is, to
quantify the pharnmacoki neti c changes because we al ready
know what the concentration-response relationship is in
patients hopefully at this point if this is going to be an
approvabl e product. So, therefore, we're able to nake a
j udgnent on what changes in concentration are likely to be
clinically interpretable.

So, the question really is then, do norma
vol unteers present an unusual problemin the interpretation
of changes as a result of inhibition or induction? Are
they likely to have |arger changes, smaller changes than
patients? Are they likely to have nore variability or |ess
variability than patients? And nmaybe we coul d have the
commttee go there.

DR ZI MVERMAN:  Dr. Lanborn.

DR. LAMBORN: | guess I'd like to ask a
guestion on your basic assunption that usually by this tine
you have a relationship between the concentration and the
efficacy in patients because in nost instances that |I'm
famliar wth, you don't have anything |i ke that kind of

relationship. You may have multiple doses that have been
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tested wth general averages, but you certainly don't have
anything that's like a concentration by efficacy
rel ati onship.

DR. HONIG Yes, and there you have the dose-
efficacy relationship hopefully. | know you deal with
drugs that are particularly problenmatic where you don't
necessarily have dose-response rel ationshi ps, but then you
have one further | evel of disconnect fromPK/ PD to dose/PD.
Hopeful |y we'd know how dose rel ates to pharmacoki neti cs,

t hough, so we can nmake that sort of eval uation.

DR. ZI MVERVAN:  Dr. Lesko.

DR. LESKO | guess one of the thoughts | had
on this normal volunteer versus patients is that if would
seemthat if you start out with the default position that
normal volunteers are appropriate, there would be sone
i nstances where you m ght have a mechani stic under st andi ng
of conbi nati ons of drugs where you m ght create the
argunent that there's a need to |look at patients in a
particul ar subset of drug conbinations. | don't know if
our know edge base is at that point to define many of the
drugs in that subset, but conceivably if you ve identified
mechani stical ly conbi nati ons where PK/PD woul d change in
patient populations in a way that would be nmeaningful, you

could then step back and consider the possibility of
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examning that in an in vitro system not too nuch unlike,
say, the in vitro drug netabolism recognizing that dynam c
interactions in vitro has not involved to the point where
drug netabolismhas. But | think there are sone systens,
based on receptors, for exanple, that could be used to
perhaps test the hypothesis that concentration effects may
be different under certain circunstances.

DR ZI MVERMAN:  Dr. Mayersohn?

DR. MAYERSOHN: This is a very confusing issue.
There are so many paraneters invol ved.

It seens to ne that this area or the question
that we're addressing is a work in progress. It goes
t hrough phase 111 and post-marketing surveillance as well
where you start really | earning about the problens you
have.

| agree very strongly with Steven's coment
that you need a paradigm You need sone kind of logistic
approach to if not this, then this, sone kind of a decision
tree early on, and I think that will help define the
probl em

These other issues that we're dealing wwth we
may never solve. The issue of variability in dynam cs
wi thin and between people. How you determ ne what clinical

significance is in terns of an interaction, that's beyond
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me. | don't know how one does that other than in the
setting where you neasure the response.

So, this is going to be an evolving issue. |'m
convinced you can't work it out precisely for all
situations because you can't predict themall, and you do
the best you can. | don't know what el se you could do.

What makes it even nore conplicated is Jerry's
comment, which | agree with, that it's not just netabolism
It's absorption. [It's renal excretion. Binding may not be
i nportant, but that opens it up to even nore conplexity.

DR ZI MVERMAN: | guess | would say that in
terms of being able to predict pharnacodynam cs, the
concentration-effect relationship in patients as opposed to
normal s woul d al so depend on the di sease state because it
woul d seemto ne that in some diseases the concentration-
effect relationship would be nuch nore variable than in
ot her diseases. So, it would al so depend on the disease |
woul d think. 1In sonme cases, there mght be |ess
variability in how patients respond to the drug than in
others. So, that part of it is conplex as well.

Dr. WIIlians.

DR. WLLIAMS: | don't want to interrupt the
flow of the conmttee as it noves through its questions,

but | actually would Iike to have about three mnutes to
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argue to the commttee that there is a paradigmat your
fingertips that would hel p straighten out sonme of these
issues, and it's the equival ence concepts that we tal ked
about yesterday.

DR ZI MVERVAN. W were going to tal k about
equi val ence actually in our next section.

DR. WLLIAMS: Ckay.

DR ZI MVERMAN: W1l you allow us to do that?

Dr. Flockhart.

DR. FLOCKHART: | think actually what Roger is
referring to is the concept of individual bioequival ence
being applied to this study --

(Laughter.)

DR. FLOCKHART: -- which is slightly different
fromtal ki ng about bi oequival ence itself. |It's using the
variability as a marker. |Is that right, Roger?

DR. WLLIAVS: That's the case | would like to
make when you're ready.

(Laughter.)

DR. FLOCKHART: He's not actually wanting to
tal k about bioequivalence itself. So, | for one would |ike
to hear himtal k about it.

DR. WLLIAMS: Well, the only thing | would

drop is "bio" and | would say everything el se can be
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transl ated conceptual ly and tal k about i ndividual
equi val ence.

DR. ZI MVERMAN:  The next topic that we were
just about to go intois howto translate the data to
informative | abeling | anguage which has to do with the

equi val ence issue as it has been set forth to ne. So, if

you don't mnd, we'll nove on to our next topic unless
there's a final -- oh, I'msorry. Shiew Mi?
DR HUANG | just want to nention that when we

put the question up, it also included special population
groups. In other words, nost of the interaction studies
that we've seen done in the subm ssions are using nornal,
heal t hy, young volunteers. They're a m x of male and
female. And | do want to say, what about the extrapolation
fromthis group to elderly or when the drug is indicated
for that group of patients? So, |I'd also like the
committee to consider that, whether there's enough
information to see if we can extrapolate the information.

| just didn't hear any comments in that area.

DR ZI MVMERVAN.  Well, | think everybody is
agreed that we'd spend 20 m nutes per topic and then if we
have tine, we'll go back to it.

The second question that we' ve been asked to

deal with is this one, how do we translate the data to
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informative | abeling | anguage, which also Dr. Lesko has
said the followi ng parts should al so be added to this.
Shoul d drug interactions be handl ed as an equi val ence
problenf? So, that is something that relates to this as
wel | .

So, how do we translate the data to informative
| abel i ng | anguage? What do we need to include in the
| abeling in ternms of statistical nethod/analysis? How do
we extrapolate the results to other drugs? Should the sane
| abel i ng | anguage for the study drug appear on the |abeling
for the interacting drugs? And should these issues be
dealt with as an equival ence probl enf

Dr. Lanmborn, do you want to start off?

DR. LAMBORN. Could I ask a question relative
to the presentation? You nentioned a specific instance
where they had determ ned goal posts that were considered
to be clinically significant. Could you tell us how they
defined those as being the clinically significant goal
post s?

DR. HUANG Well, Anthony, would you like to
comment on that?

One of the exanples that | used is for Merck's
crixivan, and the other one is the nelfinavir. Actually

they used 50 to 200 percent, but Merck appeared to use 50
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percent. |'ll defer to Anthony for that.

DR. LU | think the 50 to 200 percent criteria
is sonmewhat arbitrary and also |I think considered by the
conditions in ternms of the safety and therapeutic index of
t he conpound.

I|"'mnore in favor of the flexible goal post
approach. | think the sponsor needs to justify based on
both the safety and all the other information available to
set up their flexible goal posts.

DR. LAMBORN: Well, | think in this case it was
bei ng presented as an exanple of a flexible goal post, and
|"mreally asking in that particular instance what
justification was given

DR. HUANG As far as nelfinavir?

DR. LAMBORN:  Yes.

DR. HUANG Well, | can say that based on our
experience, as Peter has nentioned, we don't have a | ot of
PK/PD information to really justify whether 200 percent or
50 percent is appropriate. However, a lot of tinmes it's
based on conveni ence of dosage form \enever you can nake
hal f of the dose or when you can nmake dose adj ust nent
easily and that's the way the dose recomrendati on i s going,
and that's part of the reason that 50 to 200 percent cones

into play when you can hal ve the dose or increase the dose
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or change your dosing interval.

Most of the time what we heard -- maybe we can
hear nore discussion this afternoon -- is based on sone
safety dose-response data where you' re seeing hi gher doses
given and there are no clinically significant serious
adverse events found. Mst of this was being di scussed
with the nedical officer with our office, and they felt
that it's confortable and | think this was the case.

DR ZI MVERMAN. Ot her comments? Dr. Lesko?

DR. LESKO Cheryl, | think the question about
goal posts actually precedes the question that | woul d hope
the conmttee woul d address and that is how the data is
initially anal yzed and expressed fromthe drug interaction
study. Dr. Huang presented what we currently see which is
really heterogeneity in presentation of drug interaction
data, ranging froma point estimate only, which | don't
t hi nk has much value, to perhaps a p value which has
l[imted val ue.

So, | think if we can nmaybe di scuss the pros
and cons or the advantages, if you wll, of a different
statistical presentation of the drug interaction data, |
think that follows and | eads into then a subsequent
di scussion of the interpretation of that once it's

anal yzed.
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DR. VENITZ: | would encourage the commttee to
di scuss the issue about equival ence, whether the probl em of
drug-drug interactions can be reduced to an equival ence
problem | would argue personally that it depends. It
depends on what your a priori expectations are. |f your
intent is to show that two drugs don't interact, your
expectation is the null hypothesis and you're trying to
prove it or at |east use the current bioequival ence or
i ndi vi dual bi oequi val ence logistics to conme up with an
answer to that question.

A different question is if you have sone
mechani stic data to suggest there is a drug interaction,
your question is not is there one in a clinical study, but
how much of a drug interaction do you have, how clinically
significant is it and what are you going to do as a result
of it?

| think that m ght determ ne whether you
consider the drug-drug interaction in the equival ence issue
or not. | think once you' ve decided that, then the
statistics becone | think secondary both in terns of what
you actually want to do statistically as well as how you
interpret it.

DR ZI MVERMAN:  Dr. Lanborn?

DR. LAMBORN: | guess | would argue that
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whet her you wanted to denonstrate the size of the
i nequi val ence or whet her you wanted to denonstrate
equi val ence, the sane net hodol ogy woul d work because what
you're ultimately comng out with is a confidence interva
saying how are the two related. | think you can very
easily fold this in.

So, | guess | would specifically like to go
back to addressing do we think we can address this in the
sane way we' ve been addressing bioequival ence. From
everything | hear, it is a question of bioequival ence and
the anal ysis could very effectively be done in the sane
way, giving an interval which gives you a picture of how
accurate your information is. | would propose that that is
a very good way of approaching the problem

DR ZI MVERVAN.  Well, | will let Dr. WIlians
speak in just a mnute. Dr. Flockhart has his hand up.

DR. FLOCKHART: Just one snall point about
this. 1 don't think this is actually rocket science. |
thi nk that the conparisons between groups have been very
wel |l outlined by Dr. Honig.

There's one small thing that | think is
inportant, and that is that the possibility of nonrandom
distribution always be addressed. |'m |l ooking at papers

about drug interactions. The nean, the confidence
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intervals, and so on does not -- hides the possibility
behind it of outliers.

Wenever we're | ooking at that kind of data,
we're all aware of the possibility of genetic pol ynorphi sns
in our field doing that kind of thing. But there may be
unusual surprises in there. The statistica
appropriateness of the testing therefore starts to fal
apart if the results aren't randomy distributed.

Qoviously that's just a small point. You
shouldn't statistically apply these tests if there's not a
random di stribution in the first place.

DR ZIMVERVAN. Dr. WIIlianms?

DR. WLLIAMS:  You know, | think one of the
exciting things about this commttee is it's a chance to
tal k about exciting concepts w thout necessarily leading to
any regul atory conclusion. Wen | was talking to Larry
this norning, he said, Roger, don't tal k about this.

You' ve already got half the industry trying to kill you

(Laughter.)

DR. WLLIAMS: So, | wll not talk about this
in the sense of formng any regulatory policy, but I wll
talk about it in the sense that it m ght be a very
constructive paradigmto lead to research

We got sone good suggestions for research
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yesterday and | always want to keep in mnd that we have
these two col | aborations energing as a focus for further
research.

| have to tell you the other thing | thought as
| drove in on the Indiana 500 beltway speedway this
norni ng, that | mght not be around tonorrow. So, | think
that this mght be ny last chance to tell you this story.

| will rmake the argunent, turning to Walter as
the true expert in this and the person who has really got
us thinking about this with sone other people -- and |
woul d hope Walter would feel free to coment.

Now, | would argue that you can make the case
that it is a prescribability and switchability question
As | talk about this now, I will no | onger tal k about
popul ati on and i ndi vi dual bioequivalence. | wll talk
about popul ation and individual equivalence. | wll drop
the "bio" term although it may creep back in because it's
part of the aging brain nmenory cells. Let nme see if | can
articulate how !l think it mght be a prescribability issue.

The prescribability issue, the way | think
about it, is sort of the physician is sitting there,
confronted wwth the patient for the first time, and he's
trying to pick the right dose. He or she is trying to pick

the right dose. You base that on a popul ati on average from
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the clinical trials.

Now, 1 magi ne now the physician, the health care
professional, is sitting with the patient in fromof him
who is not just sitting there naive to the drug that the
physician is trying to prescribe, but is also taking a
potentially interacting drug. So, in other words, our
under st andi ng of that popul ation nmean with which the
physi ci an uses to choose the right starting dose is sonehow
adj usted by his understanding that the patient is also
t aki ng anot her drug.

Now, | would argue that if we can agree on that

ki nd of concept, then you imedi ately fall into the world
of popul ation equivalence with all its ramfications. |
woul d conme back to what Shiew Mei was saying. It relates

to what's your question. This is sort of the question.
The physician is saying how do | adjust this dose in the
presence of a potentially interacting drug.

| woul d al so cone back to what Peter Honig very
nicely sunmarized, sonme clinical trial designs, that if you
can agree on this is the question, it is a prescribability
guestion, | also think that that needs to start driving
your clinical study designs in very interesting ways that |
think we need to think nore about.

Let's | eave that world and now nove into the
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ot her part of the world which is you have a patient who is
stabilized on a drug. Everybody is happy. The patient is
well-titrated, tolerating the drug well, maybe taking it
for many, many years, all of a sudden takes an interacting
drug. | would argue that's an individual equival ence
gquestion. [It's very anal ogous to the generic question.
You're switching themfromone dose formto another. Here
you' re adding an interacting drug. And the question is now
you' re going to change these levels in sone way.

So, | would argue again it's kind of a paradi gm
for popul ati on and i ndivi dual equival ence that | think
could be very useful as we further consider these things.

| woul d argue, com ng back now to Dave, when
Dave tal ks about the dose-response relationships, | think
this is a popul ati on dose-response and an indivi dual dose-
response rel ationship, and we tal ked about that yesterday.

Now, let nme focus a little bit on this world
and 1'lIl make this case now, focusing on the equation of

the nonent, and say let's now translate this equation into

our understanding fromthe discussion yesterday. | won't
say test and reference anynore. | mght say reference is
drug and test is interacting drug. Well, that was easy. |

just have to change it in the word processor.

| will argue that you could inagi ne
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interactions that would change the w thi n-subject variance
relative to the within-subject variance before the
interacting drug was added. | don't know what that woul d
be. | think we would have to think about it
mechani stically, but I think we could understand it in that
way.

O course, it gets tricky when we tal k about
sigmaD and sigma within reference. So, let ne tal k about
those for just a second.

|'ve been | ooking at Walter and | say we've got
term nol ogies for a subject-by-formulation interaction.

VWhat is the corresponding interaction for an equival ence
guestion with the drug interaction? | think it's sonething
i ke a subject-by-interacting-drug interaction. This gets
very difficult, but let ne see if | can el aborate

mechani stically by how that m ght Dbe.

Let's say you had two pol ynorphi c popul ati ons.
One were slow netabolizers and one were fast netabolizers.
Could we imagine an interacting drug that woul d affect the
sl ow net aboli zers but not the fast netabolizers? 1'm going
to ask Walter sonmetine, but let ne finish. But can we
i magi ne that being a subject-by-interacting-drug
interaction? Ponder that one and you can debate that one.

Now, what about scaling to the reference? And
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this comes now to Tony's comrents about fl exible goal
posts. W start with that 80 to 125 as kind of the base
point, and then we sort of |ook to the clinicians to say,
wel |, what do you think the goal posts should be based on
your understandi ng of the PK/ PD dose-response rel ationshi p?
Frequently the clinicians can't really answer us because
they don't have the popul ation or individual dose-response
rel ationships to give us the correct answer. Renenber, we
tal ked about that yesterday. The drug devel opnent process
sonetinmes doesn't give this to us.

| would draw the conmttee's recoll ection back
to our decision on netered dose inhalers where a priori the
pul monary community agreed, in a public standard-setting
sort of way, to set the goal posts for albuterol netered
dose inhalers to 75 to 150. Does sone of the committee
remenber that di scussion?

Now, the reality of that, that was a very ad
hoc decision. | wouldn't argue that it was based on an
i ndi vi dual dose-response curve under st andi ng.

So, we're frequently caught when we tal k about
being flexible wwth the goal posts the way Tony would |ike
us to be.

But getting back to scaling to the reference

drug product, one of the appealing things about scaling to
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the reference drug product is it lets that variability
drive the goal post. So, you could nmake the argunent, just
i ke we do for conparisons of fornulations, that whatever
the goal post is, it should be related in sone way to the
variability of the drug before the interaction. 1|'m not
going to call it the reference drug now. | will call it
the drug prior to the interacting drug.

Now, | would argue again this is a very rich
concept, and | think it's going to apply in other settings
to us as well. But it really raises all the questions that
in sonme way or another we've been tal king about. Healthies
versus patients. It goes back to this. [If you think there
m ght be a subject-by-interacting-drug interaction, then it
really doesn't make nuch sense to study this in healthy
volunteers, just |like studying a subject-by-formulation
interaction doesn't make nmuch sense to study in healthy
vol unt eers.

Now, if we as a society don't think subject-by-
interacting-drug interactions are likely, then we can
forget about that term just |like we mght forget about
that termas a society if we think subject-by-formulation
interactions don't occur very often.

Now, | don't know that | have anything nore to

say, but I'"'msure the commttee sees it exactly. It's a
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conplete translation fromthe di scussion yesterday.

What | would like to close by arguing is |
woul d, first of all, like to assure the innovator
pharmaceutical industry that | amnot asking for replicate
drug-drug interaction studies.

(Laughter.)

DR WLLIAMS: | would like to be able to go
home tonight in perfect safety.

(Laughter.)

DR. WLLIAMS: And | wll try to drive safely
on the bel tway.

But | would like to argue that it is a very
rich concept that mght lead to sone research in CDDI. |
coul d i magi ne maybe working with the commttee perhaps to
desi gn sone studies that would stress sone of these
concepts and either prove or disprove the general
applicability.

Ckay, | appreciate the tinme. Thanks very nuch.

DR. ZI MVERMAN:  Thank you.

Let's talk about this. Dr. Brazeau?

DR. BRAZEAU. | want to go back and propose
sone ideas for the statistical nmethod or analysis results
to be included in the labeling. | think what's inportant,

at least when | look at the PDR or when | | ook at the
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| abeling, | look at the package inserts, is that what you
tend to look at | think is how many patients were studied
in this and how many of these patients actually had this
interaction. This goes back to sone of the variability
that we tal ked about. | think those are inportant
conponents that should be sonmewhere in the |abeling.

Are we | ooking at 24 patients and 23 exhibited

this interaction? Are we |ooking at 100 patients and 20

exhibited this interaction? | think that's sone conponent
that m ght want to be considered on the labeling. So, |I'm
trying to, | guess, address one of the specific issues that

you asked about.

About the analyses, |I'd have to defer that to
my statistical colleagues, but froma practical point of
viewin trying to think about, let's say, a pharnmacy
clinician who would want to be reading this, | think those
are the kind of things I'd Iike to see.

DR ZI MVERMAN: O her comments? Yes, Dr.
Lanbor n.

DR. LAMBORN: A question of clarification.
When you say you'd like to know how many had the
interaction, you're thinking of a clinically observed
interaction, or are yuou still thinking about blood I|evel

di f ferences?
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DR. BRAZEAU. | guess |I'mthinking about a
clinically significant reaction

DR. LAMBORN: Yes. So, you're really talking
about how many patients who had the two agents together
wer e observed to have sone sort of toxicity or sonething?

DR. BRAZEAU. | don't know if we're tal king
patients or normals, but if a study was run, you probably
won't see it in normals.

DR. ZI MVERVAN.  Wbul d sonebody |ike to speak to
the concept that Dr. WIllianms just presented to us of
bri ngi ng the equival ence concept into this drug interaction
real nf?

DR. LAMBORN. | think I've already said that |
think that it would apply very well, and to the extent that
you nove from what ever choi ce you make about how you use
equi valence, | think that's really what we're | ooking at.

DR ZI MVERMAN:  Yes. | think it's a very
attractive concept.

DR. WLLIAMS: | mght ask Walter to comment,
but before | do, | would say -- and it conmes back to what
Gayl e was tal king about. Sonetines | think it's nice from
a public health standpoint and very valuable to say an
interaction is not occurring. That's why | |ike these goal

posts concepts and | sort of |ike the flexible goal post
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concepts that | think you can see by scaling to the
reference variability, I"'mtrying to get to that
flexibility that | think Tony was arguing for.

But you can only really say with sone
assurance, based on confidence interval approaches, that an
interaction isn't inportant, isn't likely. | think that's
a very valuable thing to be able to say in the | abeling.

DR. ZI MVERVAN:  Dr. Lesko.

DR. LESKO Just to clarify because sonetines
there's confusion about no interaction versus no
difference. | think there's going to be a difference in
the nmetric, an area under the curve or a Crax, which may
| ead one to conclude no interaction. | think that's kind
of the idea of setting a goal post, not only the goal post.
When we say no interaction, it conveys no difference or no
interaction of the two nedications.

DR ZI MVERMAN:  Dr. Fl ockhart?

DR. FLOCKHART: |I'mgoing to try and bring
Roger's and ny earlier disagreenent together on this.
think if we try and focus on how best to protect the public
in a way that does not overburden industry, and | think the
i dea of flexible goal posts, individual drug variability-
determ ned goal posts, is very, very useful in the sense

that it does reduce the regulatory burden, if you |like, for
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drugs that intuitively mght have relatively | arge changes
with [ittle pharmacodynam ¢ consequence.

My own perspective on this, as a person who
practices nedicine, is that there's far too nmuch
phar macoki netics in the PDR. There's a huge anmount of
irrelevant information to the practicing physician and
again com ng back to ny point about pharnmacodynam cs.

But there should be a nunber of drugs for which
-- and this feeds into the narrow t herapeutic range
di scussion yesterday -- for which one finds that the
phar macodynam c variability, if you like, Dr. WIIians,
woul d be such that you would require relatively replicate
-- you know, the regul atory burden woul d be greater because
t he pharmacodynam c variability was greater were it to be
i n your equation.

Therefore, inevitably, were we using the
fl exi bl e goal posts as so defined, you would get around the
problem \Were you needed a regul atory burden, you woul d
have it. Were you do not need a regul atory burden, where
the PD variability was relatively | ow even though the PK
m ght be high, you wouldn't have it.

DR ZI MVMERVAN:  Dr. Brazeau?

DR. BRAZEAU. | think we need to clarify

sonething that's inportant, as | listen to this
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conversation. | think it's the idea of drug variability,
whi ch could be nore a product quality issue, versus patient
variability with the drug. | think there are two different
i ssues here that need to be resolved. W're talking about
how this drug acts in a patient, not necessarily about the
drug. | think sonme confusion m ght be because | think one
is a product quality issue and one is a care issue, and |
think we have to be careful in how we tal k about that
t er m nol ogy.

DR ZI MVERMAN: O her comments? Dr. Mayersohn?
DR. MAYERSOHN: Roger, in your paradigmyou're
assunm ng a narrow t herapeutic range? Does that underlie
t he whol e concept ?
DR WLLIAVS: |I'mglad you brought that up,
M ke, because | was actually thinking, as | sat down, there
was one correspondence that | didn't draw and that was the
correspondence that | think also is applicable, that you
m ght want to always scale for narrow therapeutic index
drugs. Now, |I'mgoing to say narrow t herapeutic index
drugs and not drug product.
DR. MAYERSOHN: So, that does underlie your --
DR WLLIAMS: | think it's a conplete
correspondence is what |'m saying.

DR. MAYERSOHN: So, it's fair to say that if
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there's a huge therapeutic range, penicillin for exanple,
and there's an interaction, you're not particularly
concer ned.

DR. WLLIAVMS: Exactly.

DR. MAYERSOHN: Ckay. And therefore you
woul dn't want to be so precise as to characterize the
paraneters in that equation

DR. WLLIAVS: Well, | think what we're com ng
tois two ways to achieve flexibility in the goal posts.
One is your understandi ng of the dose-response
rel ati onship, either population or individual. Now, you' ve
just nentioned penicillin. The efficacy versus toxicity
relationship that John Balian tal ked about yesterday is
incredi bly wide, so your goal posts mght be infinite
t here.

The other way to cone to flexible goal posts is
tolet the variability of the drug prior to the interaction
drive the goal posts.

| think both are fair and can be used by
i ndustry.

DR ZI MVERMAN: O her comments, or we'll nove
on to our next topic.

DR. BRAZEAU. \What about these |ast two

gquestions?
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DR. ZI MVERVAN: Wi ch?

DR. BRAZEAU. Well, | guess | have a question
about the | abeling | anguage for the study drug to appear on
the labeling for the interactant drug. | certainly think
that's a valid thing to do, but I'"'mnot sure it's a
practical thing, the idea of cross-I|abeling.

Where | think it's absolutely essential and we
need to talk about it is in the area of OIC products. |
t hi nk about cinetidine, a nunber of these drugs that are
over-the-counter. W have patients taking these. | think
if it's possible wthout being too burdensone, | think we
have to be very aware of this cross-|abeling because we

have patients all the time taking many of these drugs that

m ght potentially, like cinetidine, have a problem
DR. GOLDBERG | would agree with Gayle. Wth
cross-labeling, I'"'mnot so sure that whatever difficulty it

is, that it's worth doing it in the nane of public safety.
DR ZIMVERMAN: | think we'll nove on to the
guestion of study design. Wiat it says on the very top
that | put off the screen is sinply Study Design |ssues.
We cone back to the issue of patients versus nornmals. |If
two routes of admnistration are to be avail able, do we
have to study the effects of an inhibitor or inducer on

both routes? Can this decision be guided by in vitro data?
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And do we have to study drugs which are unlikely to be
coadm ni stered but between which a clinically significant
interaction is likely?

"1l open this for discussion. Dr. Branch

DR. BRANCH |'d like to go back to the
statenent | nade earlier which is I think it depends on the
guestion you're asking. | think that the study design
flexibility should be there to allow you to address is the
hypothesis that this is a clinically significant
interaction -- is the hypothesis that because this drug is
handl ed by a specific route of netabolism is it going to
be subject to all the known interactions that are invol ved
in that route of nmetabolisn? If it's a question of route
of adm nistration, howw |l the drug get to the site of
adm ni stration?

So, there's so nmuch conplexity that is
potentially available in the drug interaction arena that it
really comes down to precisely defining the question. |
guess the query | would have is what is the extent of
interaction between a sponsor and the agency in having an
agreenent up front when you design the study before it's
executed, that if we do the study this way, will the agency
accept this particular hypothesis? 1Is there an ability to

have that interaction so that by the tinme you actually
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generate your data, that the interpretation of it, when

you' ve got the statistics -- it's not a question of
statistical significance. It's what's the relevance of the
information. |s there an agreenent that if you're going to

get this sort of information that that's the way that the
agency would interpret it. | think that's part of the
val ue of creating a guidance because you're actually
putting down on paper what is an acceptable format. But
that's the key elenent that would seemto nme that you're
wanting to get out of your guidance.

DR. ZI MVERMAN:  Dr. Lanborn.

DR. LAMBORN. 1'd like to say sonethi ng about
item3 first and then go back. It seens to ne that the
obvi ous answer to nunber 3 is that at some point you have
to stop. We cannot test for all potentially idiosyncratic
situations. So, where that cutoff is I'd have to defer to
others, but clearly you cannot test all drugs m ght
theoretically have an interaction no matter how unlikely it
is that they woul d be given together.

Wth regard to the two routes of
admnistration, | think I wuld tend to go back to the
earlier suggestion that a decision tree makes a | ot of
sense and that a lot of this would depend on know edge of

where in the process of the drug's action through the body
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the interaction is likely to occur and whether that would
be affected by which route of admnistration. That goes to
the previous coments that this really has to be
i ndividualized, but I think that the tree structure gives a
basis for that discussion wth the agency | woul d hope.

DR. ZI MVERMAN:  Dr. Fl ockhart.

DR. FLOCKHART: | think in echoing Dr. Branch
really ny answer to all three questions would be it
depends, it depends, it depends.

But | also agree with Dr. Lanmborn. | think you
can say it depends, we ought to have a decision tree for
patients versus normals which would include the risk-
benefit ratio and include the obvious consideration of
oncolytics that Dr. Honig referred to.

If two routes of administration are to be
available, it depends. | think Dr. Watkins could speak to
many exanpl es of where that would be instructive in the
construction of that decision tree. |In other words, if
sonething is a 3A substrate or a 1A2 substrate, it's likely
that G things mght have an effect onit. |If it doesn't
seemto be, then it mght not matter.

Thirdly, | think if there's a potenti al
interaction at all with sonmething that could be | ethal

even though it's unlikely to be co-prescribed, that ought
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to be in the decision tree for that.

So, you coul d devise decision trees for al
t hr ee.

DR ZI MVERMAN:  Any ot her comments? Dr.

ol dber g.

DR. GOLDBERG. | was wondering whether it would
be feasible for the agency to design a decision tree and
then retrospectively |look at the data that we do have in
the archives to see what woul d be picked up when and where.

DR. ZIMVERVAN: | think you're going to have to
speak right into --

DR. GOLDBERG. |I'msorry. | asked whether it
woul d be possible for the agency to design a decision tree
and then retrospectively look at all the interactive data
that we do have in files and see what woul d be picked up
where. It's difficult to decide what we want to do w t hout

enough data to | ook at.

DR. ZI MVERVAN: | like that idea.
Dr. Branch?
DR. BRANCH |I'd like to raise the question of

t aki ng maybe an adaptation of nunber 2 there. They're
saying two routes of admnistration to be available. How
acceptable is it to use known co-substrates for one

mechani smto generalize to others? For exanple, do a drug
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interaction with cinetidine or preferably, say,
ket oconazole. You show an interaction that it actually
occurs in man for your new drug with that agent. How
acceptable is it to extrapolate fromthat?

Because | think this really relates to how can
there be a rational approach that is not going to
conpl etely consune a sponsor's budget to cone up with a
reasonabl e set of recommendations to the practicing
physician. Fromthe point of view of the people who are
trying to develop which interaction to | ook at, which ones
are sort of acceptable? Wat criteria would the agency
like to see for validation of the system going to Roger's
i dea of what research is needed for the future? How far
can we take, say, the phenotypic approach of probe drugs
for individual mechani sns and use that as an exanpl e?

W're clearly in a work in progress, but at
what stage will sone of these principles be able to be
incorporated into drug ruling? W're seeing this happening
in product |abeling of using in vitro data to say we expect
on the basis of in vitro studies that this may occur. What
sort of validation do we need in the in vivo area and can
we actually further this discipline by an organi zed series
of studies which will lay a clearer framework than is

present right now?
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DR. LESKO | think there were a coupl e of
gquestions in there, but | don't knowif | heard them
correctly.

| think the last part, the validation part, is
getting back to two comments, one that Dr. Gol dberg nmade
about | ooking at data that exists. That's harder than one
thinks it is, but nevertheless | think there is sone
val idation that could go on by |ooking at that information.

| think Dr. Collins in his presentation al so
tal ked about the |arge volune of data that we see on the in
vitro side and don't see that isn't published that could be
used to validate what we perceive to be the need for in
Vi vo studi es.

The early coments that you nmade seemto at
| east trigger in nmy mnd the notion that there is a worst
case scenari o approach to confirmatory in vivo studies.
That is to say, if |I took the worst case inhibitor and
found a negative outconme in a clinical study, | m ght
extrapol ate and say for anything that's not quite as
inhibiting, it would be safe to assune there would be no
i nteraction.

Conversely, if you take a worst case inhibitor
and see a positive outconme, then | think you're into

| ooking at other studies if you want to nmake sone sort of
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cl ai m about extrapolating the results.

So, | don't know if that's where you were
heading with sort of trying to narrow down the nunber of
interaction studies that one would do in a phase | study,
for exanple.

DR. BRANCH: But, say, taking the idea that Dr.

Collins was suggesting earlier, if only industry would

present all its data, then there would be a richer
framework. It would seemto nme that the FDA is a very rich
repository. |If the data could be taken |ike you're doing

in your studies right now, rather than limting your
analysis to howwas it presented to you, can you take the
data and start to re-evaluate which particul ar approaches
appear to have the greatest validity, using that
informati on and then maybe using it even to devel op

hypot heses that can be specifically tested to further test
that and be able to use this information to constructively
sinplify the procedures for the future.

DR ZI MVERVAN.  Dr. Lu?

DR. LU Yes. | think not only should we | ook
into all the data we have, but I think in the next couple
years there will be nore systematic studies from academ a
and also fromthe industry to look into the whol e process

fromthe in vitro extrapolation to the in vivo, also the
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use of probe conmpounds to do the studies, also look into
vari ous new nmechani sns, for exanple, the role of P-
gl ycoprotein. | think in the next couple years we're going
to do nuch nore and be a little nore confident about the
whol e process.

So, for that reason, | think we should |eave
the flexibility in the guidance so that when we have new
i nformati on, we know to adjust the new approach
accordi ngly.

DR. ZI MVERVAN:  Dr. Watki ns.

DR WATKINS: 1'd like to just anplify a little
bit on the probe drug approach of phenotyping that both Bob
and Ant hony brought up.

| have a potential conflict here in that |1've
devoted a considerable part of ny research to | ooking at
the use of probe drugs, but al so have patented a test, the
erythromycin breath test, given it to a small conpany,

Met abolic Solutions in which I own equity.

Havi ng said that, though, | see enornous
potential in the use of well-characterized probe drugs to
ferret out the contribution in vivo specific pathways to
the metabolismof drugs and also then to all ow
extrapolation of in vitro to in vivo data in terns of drug

interactions. Now, of course, I'monly tal king here about
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phar macoki neti c i ssues excl usively.

But initially I think we all thought it would
be a relatively straightforward exercise to extrapol ate
data obtained in vitro, particularly drug netabolism data
generated either in mcrosones, certain in vitro systens or
cul tured hepatocytes, directly into predicting what the
effects of drugs would be in vivo. That has turned out to
of ten be di sappointing right now sinply because of the
hol es that we have in know edge in certain areas.

For instance, in the question, does your new
nmol ecul ar entity affect the netabolismand kinetics of
ot her drugs, narrow therapeutic indices drugs, the critical
issue there is often what is the rel evant concentration of
the drug in vivo at the site of the enzynme or transporter
or receptor if you're tal king about induction. That turns
out not to be a straightforward issue, and that's a big
hol e in our area.

The other side of the coin is what will other
drugs that are inducers or inhibitors of enzynes or
transporter or other relevant processes -- what affect they
wi |l have on the kinetics of your nolecular entity. In
that case the relevant question is what is the contribution
of the particular process in the body, be it a particular

enzyme or transporter, to the kinetics of your drug and how
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much does that vary if it's given orally versus
i ntravenousl y?

In nost areas, we don't have a good handl e on
this, but I think the approach of using well-characterized
probe drugs has enornous potential. For instance, we would
all agree that, all things being equal, it would be
desirable to do all your studies, whether they're drug
interaction studies or initial phase | studies, in the
rel evant patient popul ation matched for age and di sease.
That's rarely ethical, practical, doable to do that.

But it is possible, taking for instance the
Pittsburgh cocktail approach as an exanple of giving
mul ti pl e probe drugs sinultaneously in very | ow
concentrations to patients in the rel evant popul ation
because the doses are too | ow to have a pharnmacodynam c
effect, and then study in the popul ati on how t hese drugs
are netabolized, extrapolate to how nuch variability
naturally exists in the population in these pathways, and
then by using forward nmultiple regression, take a PK
paraneter |like the oral clearance or other PK paraneters
and actually then assess the contribution of individual
pat hways to the kinetics of a given drug, whether it's your
new nol ecul ar entity or another drug. Then at |east you

know what the relevant variables are in vivo, and then you



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

117
can begin to extrapol ate what affect your drug m ght have
on those rel evant pathways or another drug m ght have on
t hose rel evant pat hways.

In fact, it's now possible, using sone
technology with some probes, to actually estimate the in
vivo Ki based on the plasma concentration or free
concentration and the relationship it has to inhibiting a
particul ar netabolic pat hway.

Now, all this is still largely theoretical, but
inthe future it should be possible, if we pursue this
pat h, get appropriate databases, to say ny new nol ecul ar
entity causes a 50 percent increase in P450 3A4 and a 30
percent decrease in P-glycoprotein nediated transport in
vivo in the relevant popul ation and then extrapolate to
anot her table to know exactly what that will nean in terns
of the kinetics of other drugs and possi bly make
predictions that will turn out to be valid even w thout
ever doing a single drug interaction study in people.

Now, that's a dream but | woul d hope that the
gui delines fromthe FDA woul d encourage this sort of work
and al so encourage the pharmaceutical industry, where nost
of this work will be done, to share data and create a
dat abase that would be useful in the future.

DR. BRAZEAU: I'd like to make a comrent
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relating to what Dr. Watkins and Dr. Lanborn said.

| think this goes back to what we tal ked about
yesterday. | don't think it's going to be as easy, but |
t hi nk where there has been a | ot of very positive work is
when we started classifying drugs like the
Bi ophar maceutical C assification System

| wonder if the sane type of approach could be
done to this type of area, tal king about sone of the things
that -- we tal ked about scaling things and havi ng
paraneters that m ght be able to eval uate whether you need
to do nore in vivo studies. Can you classify based on sone
nmet abol i ¢ paraneters whether the reactant is likely to be
i npossi ble? And that type of classification system m ght
be useful and trying to go back to the idea of making a
deci sion tree.

DR ZI MVERVAN: O her comrent s?

DR. WLLIAMS: | think that's a very intriguing
thought. I'mnot sure it would be based on its
physi cochem cal characteristics like BCS. It mght be

based nore sonmehow on its safety/efficacy or sonething |ike
that.rms, no, it doesn't play a role. So, in general you
could say in this case it doesn't really play a role.

Now here is a case where a conpound has been

targeted to the follicle. It has been designed on purpose
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to enter into the follicle. |In fact, you see high
concentrations. This conpound is fluorescent. It is a
synthetic retinoid. It is fluorescent and in fact it

enters into the follicle and the distribution is different.
Here is a case where | wouldn't dare to say the stripping
techni que predicts this. Certainly not.

So, it's only when a drug is targeted to the
| ower lunmen of the follicle that one cannot expect the
i beration/distribution process of the skin surface to be
representative.

Let's go on. These cases we can again verify
themand by a relatively sinple technique which is call the
follicular cast technique. 1In essence, what is it? It
means that you put nmagic glue on a glass slide. You press
it to the skin, leave it on the skin, and tear it off. The
upper part of the follicle comes with it. So, in fact what
we do in this case, we cut this part off and quantify what
isinthis part relative to the normal stripping technique.
Then we can tell, yes, there is a follicular targeting or,
no, there is no follicular targeting.

But keep in mnd this depends on the substance.
It depends not really on the conpound. Once you are
dealing with a conpound, a given conpound, you know whet her

it enters into the follicle or not. I n nost cases it
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Now, since we have been tal ki ng about
corticosteroids and retinoids, |I only wanted to show you an
exanpl e of an antifungal which is a cortisol, as far as |
recall. Again, you see here the stripping, that is, the
horny layer. These are the concentrations in the horny
layer. 1It's not the other way around, but you see clearly
here's the skin surface, the horny layer, the
concentrations, again this typical |ogarithmc gradient,
and here the subsequent distribution in the epiderms and
the derms, kinetics which are absolutely normal and you
see the correlation between the two of them They are
clearly linked by logarithmc functions.

Here is another extrene case which shows you
that, yes, you can distinguish. This is hydrocortisone
formulated in a |iposone formulation. Here is the norma
formul ati on of hydrocortisone, the normal distribution,
hi gh concentrations in the upper |ayers of the horny |ayer,
| ow concentrations in the | ower |ayer, the typica
| ogarithm c distribution epiderms and derm s.

And here is the liposone fornmulation. Quite
obvi ously the |iposones have conpl etely changed the
distribution kinetics in the horny layer. |It's distinctly

different fromthis kinetic, and quite obviously this has
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changed the distribution in the epiderms and the derms,
that is, at the target site too.

So, in other words, this shows that, yes, in
certain cases you can tell the difference between two
different fornmulations, and it tells too that change in
characteristics in type of formulation, of course, does not
allowwth this technique to prove bioequival ence. It
cannot be equivalent. Here we showthat it is not.

So, to cone to the conclusion in normal cases
of corticosteroids, retinoic acid, of undefinables, we have
shown that there is parallelismbetween the distribution
process, as neasured by the stripping technique, and the
subsequent concentrations at the target site in the skin.

As soon as there is a change in phase, that is,
as soon as you're dealing with solid material, you cannot
conpare the two anynore because solid material -- let's
say, part of hydrocortisone -- would be not dissolved, but
in crystalline formin the fornulation, then you have to
deal with different dissolution kinetics, with
pol ynmor phism sim |l ar problens, and you cannot conpare
them New studies would be needed. So, we are only
dealing with dissolved conpounds when we are tal king about
the stripping technique.

The ot her exception is that whenever conpounds
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are specifically targeted -- but this is in nost cases
solid material -- to the deep follicle, then of course one
shoul d not conpare them But you can distinguish them by
t he second technique, which |I have shown, that is, the
follicular cast technique.

Com ng fromthere, the obvious question: |Is
there a distinct difference between hydrophilic and
i pophilic conmpounds? No, there isn't.

There is no class of conpounds in which you can
use the technique relative to the other class where you
cannot use it. That's not the case.

It is the physical characteristics of the
formulation and it's the targeting which nakes the
difference. 1It's not the forminitself; it's not the
conpound in itself because once you have established the
kinetics for a given conpound in a given formul ation, under
the given condition in human volunteers, then yes, to ny
experience you can conpare them

Thank you for your attention.

DR. SHAH. After hearing the different ways of
measuring the bioequival ency for a topical dosage form 1'd
i ke now slightly to consider how many bi oequival ency
studies are needed if a firmis interested in manufacturing

nore than one strength of the product, nmeaning two or three
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| ower strengths.

But before we go into that, as in the norning
we nmade some conparisons between the orally adm nistered
drugs and the topicals, I1'd like to bring to the attention
of the commttee nenbers that as far as the oral drugs are
concerned, oral immedi ate rel ease drug products, the
bi oequi val ency studi es are conducted at the highest
strength level, and all the |ower strength products are
approved based on the conposition simlarities and the
di ssol ution profiles.

So, I'mtrying to take a sim |l ar approach, even
t hough there are drastic differences between the topicals
and the dermatol ogi cal drug products, that can we use the
sane approach, |like have the bioequival ence studies for the
hi ghest strength and then approval of the | ower strengths
made fromthe conposition simlarity and in vitro drug
rel ease? That is the question that we have.

In order to do that, we have to nake sone
assunptions and certain requirenments, the assunptions being
that the fornulations, the two strengths, differ only in
the concentration of the active ingredient and there is no
di fference in manufacturing process and type of equi pnent
used between the two strengths. As you recall, for the

topi cal drug products, the active ingredients, the anount
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i s sonewhere between .05 percent or .001 percent, very,
very | ow concentrations.

So, here what we are indicating is only
differences in the small anmount of the active ingredient
and no other difference, and the requirenments being that
the reference listed drug, which is the innovator product,
is marketed at both the strengths, the higher strength as
well as the |ower strength, and the generic product, the
test product, is determned to be bioequivalent to the
i nnovat or product using the appropriate bioequival ency test
criteria.

It can be any nethod, either the
phar macodynam ¢ nethod, if the DPK nmethod is acceptable, or
the clinical nmethod, but it is found to be equival ent and
therefore the only difference would be |like a small anount
of the drug.

Now, in order to apply the in vitro rel ease
met hodol ogy, which is simlar to the drug rel ease
met hodol ogy, all the rel ease rates should be neasured under
the sane test conditions, and the in vitro release rate
shoul d be conpared between the reference product at the
hi gher and the | ower strengths and the test product at the
hi gher and the | ower strengths.

Then you need to calculate the ratio, the
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rel ease rate of the higher strength over the |l ower strength
of the reference product, and the sane thing for the | ower
strengths. Based on this conparison, if this ratiois
simlar to this ratio, then the proposal is, yes, they
coul d be given the biowaiver

To show you sone exanples, like in this
particul ar case, it was concentrations of the two steroids,
the rel ease rate of the higher strength was 45 units and
that of the lower strength in this particul ar manufacturer
was 16 right here. \Wereas, in the case of a second
manuf acturer, the two release rates were 21 and 7, but if
you conpared the release rate ratios of higher strength
over the lower strength in both the cases, it turns out to
be nearly the sane.

And that's what we are suggesting, that if the
release rates are nearly the sane in both the cases, then
maybe we can give the waiver of the |ower strength of the
test product, that is, this particular one.

To show you one nore exanple, this is the
exanpl e of the hydrocortisone. The higher strength and the
| oner strength here has the ratio of 1.63 from one
manuf acturer. The second manufacturer, where they used
conpletely different fornul ations, which was manuf act ured

at the University of Mchigan by Professor Flynn and others
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-- even there also for the same strengths, the ratios of
the two strengths was about 1.63. So, what we are
suggesting again is that if this ratio is nearly the sane
as this, if we consider this as a reference product, this
being the test product, then we can give the waiver for
this | ower strength.

Now, sonme scientists say that, well, we cannot
just go by only two different strength neasurenents and say
that they're okay. W need to nmake sure that the rel ease
rate between the two strengths is |inear.

Well, we had done that. At least for one
particul ar drug, hydrocortisone, we manufactured several
different strengths and we found that both the strengths in
which we were interested, the one | showed you earlier,
they are all linear when we nmake an appropriate plot. So,
agai n, the suggestion is probably we can waive the | ower
strengt h.

So, | cone back to the two initial discussions
or the points that | would like to discuss now with the
commttee and have their opinions as to whether the DPK
nmet hodol ogy can be used for the bioequival ency
determ nations of all these different types of topical drug
products, and the second point being, can the in vitro

rel ease test be used to grant the biowaivers?
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Thank you.

DR. ZI MVERMAN:  Thank you, Dr. Shah, and thanks
to all the presenters this norning.

We're actually running behind, but we need to
have the comm ttee have the opportunity to discuss the
dermat ol ogi cal issues. So, we wll shoot for a 17-m nute
di scussion period and try to adjourn by 12:15.

So, with that, I1'"'mgoing to open the floor to
gquestions to our panel here. Dr. Brazeau?

DR. BRAZEAU. | guess | mght need a little
education. | guess |I'mbothered to sone extent by the skin
stripping technique. Wen | think about assayi ng drugs,
the key assunption is that the sanpling technique isn't
going to affect the values. 1In the material that you sent
us to read, you propose to do a skin stripping over a 3-
hour period, and |I'm wondering about the inpact of the
i nfl ammatory process on this as you m ght be stimulating
cyt oki nes over that period of tine and is that going to
i npact upon those values. | don't understand that the
sanpling strategy is going to affect the val ues you get
because it seens to ne it wll.

DR. SHAH. | guess since that's an inportant
question, I'll give the opportunity for everybody to give a

response.
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But et me just say initially I knowit's scary
when everyone hears the skin stripping, but the skin
stripping is nothing but if you take scotch tape, you put
it on your armand renove it. That's the skin stripping.
When you put it at the sanme spot and renove it about 10
tinmes, 15 tinmes, each tine you renove the scotch tape, you
get a layer of the stratumcorneum Along with the stratum
corneum you al so get the drug which is enbedded inside
that. So, all those sanples are renpbved and then anal yzed.
So, that particular scenario is not traumatic that one gets
worried when they actually see what's happeni ng, but
w t hout knowing that, it is really scary.

Hans?

DR. SCHAEFER  The stripping itself takes no
nmore than 10 to 15 mnutes. |It's after 3 hours or after 6
hours or after 24 hours, nost normally after 30 m nutes
that you strip the horny layer away. W take normally 10
strippings in order to quantify. W don't need nore
stripping filnms in order to do a quantitative analysis. It
takes at least 50 strips to provoke an inflammatory
reaction. So, in this sense too, | would say it's a
noni nvasi ve nethod. There wouldn't be any i mredi ate
i nfl uence of an inflammatory process on the techni que

itsel f.
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DR. ZI MVMERVAN: | have a question about
anal ytical nmethods. Presumably one is developing this
techni que so that we don't have to use radi ol abel ed
conpounds. But it seens to ne that you're going to be
dealing with very low levels and | ow anounts, and trying to
guantitate these amounts in these skin strips mght be
difficult.

Secondl y, you have to have an extraction
procedure. | assune you dissolve the tape or whatever and
you need an appropriate extraction procedure.

So, are the analytical i1issues sort of rate
limting?

DR. SHAH. To start with, yes. But right now
it is very sinple. W have done at |east about 10 to 12
different drugs, 6 different glucocorticoids, antivirals,
antifungals, and retinoids. You take about 10 strips. You
extract it in an organic solvent that extracts the drug and
maybe sonme of the junk also along with the glue and all.

But then you do the further extraction and you inject it
straight into the HPLC

Yes, | would agree with your comment earlier
that, no, we don't want any radioactivity because what we
are conparing is the two fornul ati ons, the test

formul ation, the reference fornmul ation, and there i s no
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radi oactivity or nothing. |It's the direct conparison of
the two narketed or to-be-narketed dosage forns.

DR ZI MVERVAN:  Dr. Byrn?

DR. BYRN. Two questions. They're really a
little bit questions about your questions. Ckay?

Nunmber 2, can in vitro drug rel ease be used for
granting a biowaiver for |ower strength? Wat the issue
there is -- well, maybe you could say, but mnmy understandi ng
of what the proposal is is that you would conpare the rate
of release of two drug products that were the sane, if |
coul d use one of Roger's words, except for concentration in
sone in vitro test, and then if they both passed and were
correlated, then you would not need to do a BE study of the
| ower dose product. Is that the proposal ?

DR. SHAH. R ght, exactly, because again sone
of the requirenents, as | identified, if there is
absolutely no difference between the two strengths except
the small er amount, .1 percent or .05 percent of the active
ingredient. Oherwise there is no difference.

DR. BYRN.: Now, would the active be in solution
in both of those or could it be partially in solution and
partially in solid? |Is that an area of variability? Do
you see what |'m sayi ng?

DR SHAH Yes, | do see that. It could be
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either. It could be conpletely in solution or it could be
t he ot her way around because again here what we are doing
is we are naking a sim/lar conparison between the reference
product. The reference product also has a simlar ratio.
The Ris the reference product. The T is the test product.
So, what ever was happening with the reference product which
went into the clinical studies and which is now approved,
now we have the anchor between the two hi gher strengths,
the reference higher strength and the test higher strength,
and we think that we do not need to be nore concerned about
t hat .

DR. BYRN:. Now, what I'ma little worried about
is solubility, let's say, of a corticosteroid in the
formulation. |If you have a | ower anmount of corticosteroid
in the sane amobunt of fornulation and the proportion in
solution | think would be higher, right, in the | ow dose
formul ati on? That m ght be nore bioavailable in that --
the anobunt in solution. So, there nay be -- you see what
| m saying? There may have to be a cal culation done. |I'm
not really that concerned with the idea, but you nay have
to do sone correcting.

DR. SHAH. The chem cal cal cul ations fromthe
equations and all have been done along wth Professor

Fl ynn.
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3

BYRN: Ckay. So, that's all corrected for.

3

SHAH: Right.

DR. BYRN. Ckay.

The second question is about nunmber 1, and |I'm
newto this so l'mvery naive in this area. W know t hat
if the infectionis in the follicle, that it may not --
let's say that if there is an infection in the follicle,
that the way the drug gets to that infection would be
different fromthe way it gets to an infection in other
parts of the skin. |Is that a factor related to question
nunber 1? Do you see what |'m saying?

DR. SHAH. Yes, that's a factor and that's what
| would really like to discuss. Mybe | can request
Prof essor Schaefer to really give sone nore coments on
that. Hans?

DR. SCHAEFER  Wen there is an infection,

i ncluding an inflammtion, then normally the follicle is
cl osed. The drug has to bypass the normal horny | ayer
sideways in order to enter into the infected area. The
i kelihood that a drug then enters directly into the
follicle through the roof of a pinple is very | ow because
you have to deal with a lot of material in the infected
area, in the inflamed area relative to the non-inflaned

ar ea.
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When we are dealing with another scenario, that
is, | would say al nost prevention of hyperkeratinization in
acne in order to prevent over a |long period the process,

t he pat hol ogi cal process, in acne, things are different.
Then we would have to look into it, but as | said, we can
ook into this in specific cases.

However, up to now to ny experience, the cases
where you see accunulation in the follicles in the | ower
part are very rare. |In fact, we have seen it once, and in
the other case it was ainmed to reach the hair follicles.

So, it's not inpossible. [It's not excluded.

But still to ny experience, the distribution
process in the horny |ayer takes place anyway and in ny
book it's indicative for what happens in the follicle too
because there you have a rel ease process in situ of a given
conmpound fromthe fornmulation to horny material anyway.

So, to ny mnd there shouldn't be nuch difference. That's
what can be said about this knowi ng that this has not been
investigated in that.

DR. BYRN. Just one | ast question, Chairnman,
and 1'Il let other people.

One idea. First | thought maybe we shoul d have
sonme kind of decision tree like is the follicle open or

closed -- you see what |'m saying -- and then nake
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decisions. But then | heard at the end | think you were
saying nost of the tine this isn't an issue anyway. So,
don't know whet her we need a decision tree.

But one approach to sone of these questions
m ght be to try to have sone kind of decision tree to rule
out certain cases and then apply it.

DR. SCHAEFER: May | add one aspect? |If either
the innovator or the generic clains targeting to the
follicle and has shown it and specific activity that is a
split between inflammtory action on the epiderm s and
activity in the follicle, which would be typical for
retinoids, then yes, you better ask the question of whether
this is suitable. But apart fromthat, for nost
dermat ol ogi cal indications, no, | wuld say it nakes no
di fference.

DR ZI MVMERVAN.  Dr. MCuire?

DR MGQU RE: | was thinking about sone studies
that were done a few years ago show ng retention of benzoyl
peroxide in the follicle and the benzoyl peroxide did not
arrive in the follicle through the stratum corneum It
went directly inthe follicle. Wat |I'msaying is that we
have a lot of targets in the epiderm s and sone of those
targets are going to be reached through stratum corneum and

sone are probably going to be reached directly through the
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pi | osebaceous appar at us.

DR. SCHAEFER: That's the typical case, Joe.
This is benzoyl peroxide in a non-dissolved formin a
suspensi on and as a wash which is applied short-termto the
skin, and then in fact you find, surprisingly enough,
entrance of particles deep into the follicle and
distribution fromthere. This is one of the exceptions,
yes, clearly.

So, that's why | said at the end of ny
present ati on whenever it cones up to solid material, half
di ssol ved or dissolved to a certain extent, then we have to
take care. There is no clear-cut proof that then this
met hod can be appli ed.

DR ZI MVERMAN:  Dr. Branch?

DR. BRANCH One of the statenents you were
maki ng earlier on was the nature of the vehicle was not
really inportant. It was just the anmount of drug that you
wer e conpari ng.

But the data you showed with the |iposonal
preparation | thought was fascinating in that it |ooked as
t hough the kinetics, once you have got that initial
absorption, was different in the deep part. It inplies
that the drug and the |iposone actually travels right

through the skin. So, it sort of questions your primary
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assunption that your vehicle is not an inportant conponent
in ternms of |ooking at bioequival ence.

How confident are you that the vehicle and
what ever you're trying to dissolve it in -- it's a point
that was raised a little earlier -- the matrix that your
drug is presented could be a key factor in addition to the
concentration. That's one question.

The second --

DR. SCHAEFER May | answer it imediately? |
obvi ously made nyself m sunderstood. The vehicle is of
ut nost i nportance. There nmust have sonet hing gone wr ong.
| didn't want to say that the vehicle is of no inportance.
Quite the contrary. You have to stay in the sane class and
sane properties of the vehicle in order to be able to
conpar e bi oequi val ence.

Whenever you change the nature of the vehicle
-- 1'"lIl give you an exanple. You add salicylic acid -- you
i ncrease the anmount of propylene glycol by a factor of 2 or
simlar changes. Not conparable, clearly not. So, the
vehicle is of utnost inportance. You have to stay in the
sane class in order to conpare.

| f ever you have an influence on the properties
of the horny layer itself, on its barrier and reservoir

function, it doesn't hold anynore. Let's be absolutely
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cl ear about that.

DR. LAMBORN. You're saying that this
substitute assay would not pick up whether or not it's
bi oequivalent if in fact the vehicles were different?

DR. SCHAEFER: Yes. | would say you would find
a difference anyway.

DR. LAMBORN: That's what | would think. What
you' re tal king about you would, in fact, be able to see by
t hat assay, but that would still make that assay valid
t hen.

DR. SHAH: Yes. Wth the difference in the
vehicles, you will find that there is a difference in the
DPK neasurenents, and that would be reflected upon and it
wi || make the product not bioequival ent.

DR. LAMBORN. Right. So, that's the whole
point | thought, that if there is a difference, such as
vehi cl e which inpacts, then you woul d hope you woul d be
able to see that.

DR. SHAH. | think maybe the point Dr. Schaefer
was making at that tine of the slide was the vehicle does
play a role as to howthe drug is released and it cones to
t he surface of the skin, but then the stratum corneum takes
over and that's why you do not neasure the vehicle into the

stratum corneum but you neasure actually only the drug,
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otherwi se there may be a thousand-fold difference in terns
of the different vehicles. | think that was the point Dr.
Schaefer was trying to get across.

DR. BRANCH: But the kinetics of the drug going
through the skin in the |iposomal preparation, once you got
deeper to the horny layer, was very different. It was as
t hough the changes are not confined just to the outside,
but the changes are going right through.

DR ZI MVERMAN:  Dr. Mayersohn?

DR. MAYERSOHN: Vi nod, how do you assess the
reliability of the nmethods currently used to neasure
rel ease rate from an oi ntnent?

DR. SHAH. Right now only the clinical study
was done for the products. There are not many generic
products except for the glucocorticoids, and for
gl ucocorticoids we have the pharnmacodynam ¢ neasurenents.

DR. MAYERSOHN: The question was in vitro
rel ease.

DR. SHAH (Oh.

DR. MAYERSOHN: You have an in vitro rel ease
procedure. How do you assess its reliability or
predictability?

DR. SHAH. The in vitro procedure is not a

standard requirenent. It has becone a tool to assert the
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saneness of the product between the pre-change and the
post - change product under the SUPAC-SS gui dance. So, only
when t he SUPAC-SS gui dance got finalized in |ast May we
have now the in vitro release in place.

DR. MAYERSOHN: So, you wouldn't even | ook at a
conpari son between fornul ati ons.

DR. SHAH: No. But | have sone data. |If
peopl e have sone tine, either now or later, to show you how
the formulation factors would be affecting the in vitro
rel ease rate.

DR. MAYERSOHN: So, you're not at a point where
you woul d even propose an in vitro rel ease rate procedure
to hel p determ ne whether or not there was a potenti al
difference in formul ations.

DR. ZI MVERMAN:  They're proposing it for nunber
2, for |ower strengths.

DR. SHAH. |'mproposing it only for conparison
of the I ower strength for approval of the | ower strength.

DR. MAYERSOHN: Wt hin products.

DR. SHAH. Wthin the product.

DR. MAYERSOHN: No. |I'masking can it be
applied nore globally. Can it reach the point where we're
trying to use dissolution data for all the products?

DR. SHAH. Yes. The answer is yes.
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May | have perm ssion to go on the floor, or
should | cone back?

DR. ZI MVERMAN:  You may have 30 seconds. The
commttee i s hungry.

DR. MAYERSOHN: Vinod, while you're searching,
"Il also make the sane comment | made this norning about
ani mal nodels. This seens to be an ideal situation for
devel opi ng potentially useful aninmal nodels.

DR. SHAH. This slide shows the in vitro
rel ease of about nine different manufacturers. As you can
see it -- and this is the conpositions of all the nine
di fferent manufacturers, what all the different ingredients
are. It is all taken out fromeither the |abels or the
PDR, so I'mnot disclosing any trade secrets.

But if we take a ook at it, nost of the
products fall into two categories, either this group or
this group, and that depends whether they have this
particul ar ingredient or these ingredients. You can see
that it can differentiate if there is a difference in the
formulation with the results in the release rate profiles.

DR. MAYERSOHN: Do you have any idea if this
correlates with in vivo dynam cs?

DR. SHAH: W have sone idea on at |east two of

the drug products that we had studied. One was the
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hydrocorti sone, which Dr. Schaefer tal ked about it. He
showed t he pharmacoki netic profile and the pharnmacodynam c
profile. If we add the third leg of that, which is the in
vitro release or the liberation, they all are parallel wth
one another. Faster release, higher concentration in the
stratum corneum hi gher pharnmacodynam c response. There is
a rank order relationship.

Simlarly, we have done two other studies with
Dr. Stoughton and at Duke University where we had products
which differed significantly in their in vitro rel ease
profile and they were different in terns of the
phar macodynam ¢ neasurenents of betanet hasone val erate.

DR. MAYERSOHN: So, you're hopeful that you
coul d devel op a reasonably rigorous in vitro procedure that
will correlate with in vivo data.

DR. SHAH: | would not go to that extent. It
wll be the sanme way as you can say for the in vitro
di ssolution aspects, and that's the reason | said that if
the in vitrois significantly different, then it's going to
give you a signal that there may be a difference in terns
of the bioavailability or the bioequival ency product. But
yes, given nore tine, nore effort, we can develop the
met hod that would be in vitro/in vivo correlation.

DR. MAYERSOHN: | encourage you to do that.
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DR. SHAH. Yes. Thank you.

DR. ZIMVERMAN: Dr. WIllians has, |I'msure, a
short comrent that he would like to nmake.

DR. WLLIAMS: Well, 1'll be very brief.
think Dr. Mayersohn is getting to a very critical point for
us, and it depends on how you | ook at the question.
woul d say our view now of in vitro release is it's a signa
of i1nequival ence, but we feel unconfortable using it as a
test of equivalence. Now, | think with some further
studi es, sone further research, we could nove in the
direction you're tal king about. Again, | like to think of
the test in vitro as sort of a canary in the mne so that
if you don't see any problem you can be assured of
clinical conparability.

So again, | think, MKke, you' re bringing to our
attention a good area of future research that we can talk
about .

DR. MAYERSOHN: Roger, | think with the
enor nous anounts of noney you're going to be saving the
United States citizenship with your procedures, sone of
t hat noney through the benevol ence of Congress will find
its way back in your pockets to support sonme of this
research.

DR. WLLIAMS: That was not a setup comrent.
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(Laughter.)

DR. MAYERSOHN: Absol utely not.

DR ZI MVERMAN:  On that very optim stic note,
think we wll break

In terns of consensus on this section, | think
we've tal ked a bit about Dr. Shah's nunber 1 question,
whet her the DPK nmethods can be used for determ nation of
bi oequi val ence for all types of products. | think that we
agree that perhaps, if there's specific targeting to the
| ower follicle, perhaps DPK may not be appropriate and we
may need to do nore work in these areas.

| think there may be still a few questions
about the in vitro rel ease being used for granting
bi owai vers for | ower strengths based on sonme of Dr. Byrn's
comments in the sense of if the conpound of interest, if
the drug is not in solution in the higher doses, that in
fact you may have greater free drug, if you will, as a
percentage in the | ower doses. That may be sonething that
needs to be | ooked at.

Are there other consensus? Dr. Lanborn?

DR. LAMBORN: | just want to clarify. So, what
you're saying is these are the things we have consensus on.
It does not inply consensus in the other direction. |I'm

| ooki ng at nunmber 1. Can we use these? And we're not



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

144
sayi ng, yes, you can except for this.
DR ZI MVERVAN:  Ri ght.

DR. LAMBORN. We're sinply saying do not use

DR ZI MVMERVAN: W' re saying that there may be
a -- fromwhat |I'mhearing, there may be a question as to
whet her that is appropriate for that --

DR. LAMBORN: But isn't there still also a
question with regard to the others? | didn't hear enough
di scussion that we had all said we agreed that in all other
cases there was not a problem

DR, ZI MVERVAN: That's what |'masking. This
is the only one I've heard that there may be a probl em
with.

DR. MAYERSOHN: Cheryl, what is handout from
Met zl er, Sources of Variation? D d we talk about that?

DR ZI MVERMAN:  No, we did not. Oh, apparently
not yet. W may be tal king about it l|ater.

DR. MAYERSOHN: Ckay.

DR ZI MVERMAN:  Wth that, we wll stop for
lunch, and we will reconvene at 1:15. Thank you.

(Wher eupon, at 12:25 p.m, the commttee was

recessed, to reconvene at 1:15 p.m, this sanme day.)
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AFTERNOON SESSI ON
(1:31: p.m)

DR. ZI MVERMAN:  Ladi es and gentl enen, | think
we'll get started for the afternoon.

W wi Il now begin an open hearing wth speakers
who have regi stered ahead of tine. They will each be given
15 mnutes to speak. Qur first speaker is Dr. Carl Metzler
wi th Nutwood Associates. Dr. Metzler?

DR. METZLER: As you try to hel p the agency
answer the two questions that Dr. Shah addressed to you,
sooner or |later you're going to have to | ook at the
variability in these netrics, and it may even be that by
| ooking at variability in the nmetrics, it will help you to

answer the questions.
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| want to talk this afternoon about the sources
of variation in the tape stripping assay only.

Now, it's my opinion -- and | recognize there
are sone differences out there -- in the last 20 years
we' ve done very good, very well, done a good job, with oral
bi oequi val ence testing. | would be hopeful that as we nove
into the bioequival ence of other dosage forns, such as
topi cal and inhal ation, sone of what we have learned in the
| ast 20 years can be carried forward to help us with that.
Dr. Shah sort of alluded to this this norning when he
tal ked about the | ower strength problem

The data |'mgoing to tal k about was generated
in the Dermatopharmacol ogy Laboratory at Little Rock, and
both they and | are paid by ALPHARVA. So, it lays out ny
bi ases that you can eval uate accordingly.

| went to ny database and drew out not at
random but haphazardly the data for two individuals, one of
whi ch was the classic oral dosing formand one of which was
tape stripping. On this overhead, the blue is tape
stripping and topical. The red is oral where you have
sanpl es of plasma. You have two scal es of course because
in the classical oral we | ooked at concentrations in those
pl asma sanples, and in the tape stripping you | ook at the

anount of drug recovered.
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| fudged the tine scale to nmake it cone out the
sane. The tape stripping in this case was over 3 days, or
72 hours, and the oral was over 12 hours.

But you see you sort of suggest there that
t hose neasures we | ooked at wth the oral dosage forns,
area under the curve and Crax, can al so be useful netrics
with the tape stripping.

Now, this is one possible |layout for a tape
stripping study. An individual has two arns, right and
left. On the arns you have the sides which I call the
thunmb side and the little digit, but the professionals cal
|ateral and nedial. Then on each side, you have assi gnnent
of sites for stripping fromthe el bow down to the wist,
and it's possible to get as many as 16 on one i ndividual .
| f you can get that many on that, it seens possible you
could divide it into two sets of 8 and put one fornul ation
on 8, another formulation on the other 8.

| f you can do this, then of course, unlike the
oral dosing where the 1992 guidelines tal k about using the
sane individual on separate occasions, we use the sane
i ndi vi dual on one occasion and therefore we avoi d those
difficult issues of sequence effect and period effect,
those things that we don't quite know what to do with when

we do see them
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To build a statistical nodel of this, divide
the sources of variation into two classes, the fixed and
the random An armis fixed because we only have two arns,
right and left. W're not sanpling froma big popul ation
of arms. Likew se, side and site are fixed effects. The
random effects are subject and then certain interactions
with the subject, armof subject, side of subject, and site
of subject.

Interpretation of this would be, subject arm
for exanple, that in different subjects the difference
between arnms will have sone kind of random conponent in
addition to the right versus left. So, this is one way to
assign the sources of variability as fixed and random

The two studies I'mgoing to tal k about and
show the data fromhad this kind of |ayout. Each of them
had 6 subjects. W used both the right and left arns, of
course, both the lateral and nmedi al sides. Four sites were
nunbered fromelbow to wist. 22 tape strips were taken 4
hours after applying the drug, and only strips 17 to 22
were assayed. So, the first 16 were thrown away and 17 to
22 assayed.

Now, as you probably gathered fromthe
presentation this norning, there are a ot of issues in

this question about using the tape stripping assay to
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measure drug and its di sappearance and bi oavail ability and
bi oequi val ence. |1'mnot either qualified or have tine to
tal k about them So, we're going to assune this is a
reasonabl e kind of experinental |ayout and | ook at the
dat a.

Taking that data, you get these estimtes of
vari ance conponents fromthe two studies. Unfortunately
the major source of variation here is an error term which
we cannot identify the sources of error. The next biggest
IS subject. Subject and armis considerable, and then
subj ect by site.

Now, rather than spending nuch tine |ooking at
t hose nunbers, if you |l ook at the next slide, | have
graphed the sources of variability as a percent of the
total variability. So, you see error is the |argest.

Bet ween 40 and 50 percent of the variability in this tape
stripping study was an error termwe couldn't identify
because of variability. Mre than 30 percent was due to
subjects. Nowas | inplied, if we neasure two fornmul ati ons
in the sanme subject, just as with the oral dosing

bi oequi val ence studi es, we can renove that source of
variability so we get a nore precise estination.

The next largest is the subject by arm and

these other two are mnor. Subject by side, that is the
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difference between the lateral and nedial, fromsubject to
subject, is probably zero. There nmay be sone site, but in
one study it was zero; in the other, small

So, just in these studies, this graph shows the
relative size of the sources of variation.

Al t hough the subject by site had a very snal
variability, there was sone evidence in both studies that
there was a trend. That is, if you look at the sites
nunbered fromthe elbowto the wist, there was trend
t here.

This is the data from subject 1, and these
straight lines are drawn by the trend option in Excel, so
don't give themtoo much credibility. But what the
statistics showed, when done with the very reliable
statistical procedure, was there was a very small, perhaps
non-significant upward trend as you go down fromthe el bow
to the wist.

So, what can we conclude just fromthese two
l[ittle studies in this one particular setup? Well,
subjects are a major source of variation and the design
should permt renoving subject effects. One way to do that
woul d be to use themtwice as we do in oral, but if you can
actually do 16 sites in a subject, you can probably renove

subj ect effect by studying both fornmulations in one
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subj ect .

The subject by arminteraction is the second
maj or effect, although the arns aren't random

Subject by site is the third | argest effect,
but the sites may have a nonrandom effect.

So, what are the inplications for this for
desi gning tape stripping studies which test bioequival ence?
Well, the first is the one | nmentioned several tinmes. You
want to test both fornulations sinultaneously in each
subject. Thus you renove that source of variation. You
al so have no period effect, no sequence effect.

You probably ought to random ze formulations to
arns because that was a very | arge source.

And per haps you shoul d assign the sanpling
times to sites in a nonrandom manner.

Contrary to the inpression you may get from
many statisticians, random zation is not the El eventh
Commandnent. Random zation is very useful for renoving
bi as and ot her things, but there nmay be tines when you
don't want to random ze. \Wat |'m suggesting is what you
may | ose by not random zi ng down these sites you will gain
in a nmuch decreased | ogistical problem You may understand
that if you' re going to apply drug to these 16 sites and

then do the stripping that you probably don't want to go
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junping around fromsite to site over tinme. |It's just
asking for errors of m stesting.

That's all | had to say. Are there any
questions fromthe commttee? | know | should use aninals,
but what's your question, M chael?

(Laughter.)

DR. MAYERSOHN: Well, no. This gives a whole
new nmeaning to the armof a study | think, Carl.

(Laughter.)

DR. MAYERSOHN: Carl, it seenmed to nme you were
nonrandom y assigning one fornmulation to one arm and then
to the other arm Is that correct? O did you divide each
armin half?

DR. METZLER  You put one formulation only on
an arm

DR. MAYERSOHN: Wy not divide that? You have
two col ums.

DR. METZLER: Well, you could. Just | think it
gi ves you a chance for nmaking errors. You could do that.

DR. MAYERSOHN: But doesn't that get rid of the
armeffect, the armformeffect?

DR. METZLER It could, right. 1'd really
defer to sonmeone who does this as to how |l ogistically

difficult it is to do this and keep those sites absolutely
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straight and separate and all that. But it's a
possibility, right. That would be another way to do it.

DR ZI MVERMAN: O her questions fromthe
comm ttee?

(No response.)

DR. ZI MVERVMAN:  Thank you.

DR. METZLER  Sure.

DR, ZI MVERMAN:  Qur next speaker will be
Chri st opher Rhodes, speaking on behalf of Barr
Laboratories, |ncorporated.

DR. RHODES: Thank you very much, indeed. |
greatly appreciate the privilege of being able to speak to
you this afternoon. | am speaking to you on behalf of Barr
Labs.

The general topic that | want to talk about is
narrow t herapeutic index drugs, and I am going to focus ny
remar ks specifically onto warfarin sodi um because this is a
drug which has been the subject of nuch |ively debate. A
great deal of heat has been generated on it. |'mnot sure
if we've had much |ight.

But in your handout, | have given you the ful
text of a paper on bioequival ency that | published earlier
this year. | hope it will be of sone use, and | think that

in particular the references at the end of the paper you
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may find to be of sone help.

Now, the topic |I want to address specifically
is, are the quality attributes of the generic product
presently approved such that we can reasonably say that the
FDA and the USP standards do give us a reliable assurance
of safety and efficacy? | want to very strongly endorse
the thesis that they are, indeed, quite satisfactory.

However, having said that, as you can see on ny
next slide, | do realize that indeed, although the present
FDA st andards have not only been remarkably successful in
this country, but have also proved to be a very usefu
nodel in other jurisdictions, certainly we should not rule
out the possibility of refining these standards. W know
that the science is changing, and certainly we should be
prepared to consider all sorts of possibilities to how we
could refine these tests.

|''mgoing to suggest to you that any change in
t he bi oequi val ency standard should only be nmade when there
is a proven scientific case for such a change. | think
that it would be very inprudent of us to be swayed by nere
fear tactics or unsubstantiated clinical anecdotes.
Certainly unless there are well-substantiated maj or
probl enms with generic products which are presently approved

for marketing, there should be no retrospective or
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retroactive changes.

| do believe it is highly inportant that any
changes to bi oequi val ency standards should be nade at the
national |evel by FDA, when appropriate, working in concert
with the United States Pharnacopeia on such matters of
potency and content uniformty.

| speak as an EU registered pharnmacist, and |
find it very sad to see that while the EU is gradually
centralizing its drug approval process quite properly in
London - -

(Laughter.)

DR. RHODES: -- while that is occurring, to see
sone what | would al nost call as pharnaceutical Johnny Rebs
trying to take the drug approval process away fromthe
national | evel

Any deci sion about the change in bioequival ency
standards shoul d be made on an individual drug basis. Each
drug stands or falls on the basis of its own
phar macoki neti ¢ and pharnmacodynam c properties. It is
i nappropriate to think about noving a whole group of drugs
en nasse into some new category.

Certainly if we are going to change
bi oequi val ency standards for a particular drug, we nust be

assured that we have equal control over the innovator's
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product as we do over the generic product. Therefore, such
factors as batch-to-batch variability, potency, stability,
and so on nust be considered for both the generic and the
i nnovat or's product.

Finally, | think that the physicochem cal
classification systemthat we were tal king about this
nmorni ng provides an excellent starting point for any
consideration as to what extent, if any, a bioequival ency
standard for any given drug should be tightened or
| oosened.

Follow ng fromthat, | would suggest to you
that the golden rule for bioequival ency standard changes
should be that if variation in the clinical response of
patients to different versions of the sane drug product is
due to the inherent nature of the drug nol ecul e per se,
rather than the drug product quality -- in other words,
rather than differences in formulation and processing
factors -- then it is counterproductive to reduce or
attenpt to reduce intra or inter-subject variability by
ti ght eni ng bi oequi val ency st andar ds.

Turning specifically to warfarin sodi um
warfarin sodiumhas a high water solubility. It dissolves
very rapidly, and therefore dissolution is not a problem

It has good nmenbrane flux. Therefore,
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absorption is not a problem

It is basically a very stable nol ecul e.
Stability is not a problem

The way the tablets are made is by dry m xi ng
of ingredients, followed by sinple, direct conpression.
Ladi es and gentlenen, this is a formulati on exercise for
PHC-101. It is very sinple, very basic. The formulation
and processing is robust and it yields products with
excellent quality attributes.

What about the clinical response to this
particular drug? Indeed, there is a lot of variability.

Now, |'ve chosen to take, as the standard
reference | used here anong the nunber | |ooked at, the USP
D, and the first thing we note is that the half-life of
warfarin is about 2 days. This neans that if a patient is
recei ving one dose a day and the dose is the sane -- it's
not always the sane, by the way, but if it is, then on
average, when a patient takes their daily dose in the
nor ni ng, they already have in their bl oodstream about two
to two and a half doses.

Now, | want to tell you that when you | ook at
the content uniformty data for the Barr product, it is
excellent, but | also want to warn you that content

uniformty is not especially critical for this drug because
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the fact that each dose only contributes about a third of
the total anpbunt of drug in the body on any given day neans
that content uniformty is going to be less critical than
for other drugs.

Now, warfarin, according to USP DI, quote, is
an indirect acting coagul ant that prevents the formation of
active procoagulation factors. |It's an indirect acting. |
have underlined that. It is not underlined in USP D . But
there is atine lag, a significant tinme lag, fromwhen we
get the drug to when we see the effect.

What is unusual about this drug, as |'msure
nmost of you know, is that it is very, very susceptible --
or the effect of this drug, | should say, is very
susceptible to all sorts of changes. Changes in diet can
push the prothronbin tinmes up or down. Therefore, it is
recomended that prothronmbin tines should be nonitored on
1- to 4-week intervals for the duration of treatnent.

But nost inportant, |adies and gentlenen, is
this. Wen you | ook at data taken from anti coagul ati on
clinics where they are only using the DuPont-Merck product,
they find that many of the patients drift out of control.
Now, I"'min no way suggesting that the DuPont-Merck product
is not a good product. Wat | amsaying is that it is an

i nherent property of this drug nolecule, its conplicated
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node of action, the fact that it is so very dependent upon
diet and all sorts of other factors, that it is very
difficult to keep your patients in control.

Now, |'m not going to bore you with going
through lots and lots of graphs. | have in ny time | think
seen over 600 biostudies, and after a while they all nerge
into one gray mass. But when | | ooked at the Barr
bi ostudy, | was particularly inpressed to see how very good
t he conparison was between the test and the reference
product. There are other graphs. They've got nore than
one strength. | just show this as an exanple to you.

In addition, | nust tell you that recently |
had the privilege of discussing with Dr. Joe Latelle who
has recently conpleted a clinical study in which he
conpared the Barr product with the DuPont-Merck product.
|"ve | ooked at the data. It is excellent. [It's a very,
very wel |l -designed study wwth very clear conclusions, and
i ndeed the Barr product is equally safe and effective.
understand that that clinical study will be published in a
peer-reviewed journal early next year

Thus, in conclusion, |adies and gentlenen, |
think it is very clear that for this drug, warfarin sodi um
the variation in clinical response is a function of the

i nherent nature of the drug nol ecul e and does not refl ect
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upon the product quality. The product quality, as is
determ ned by USP and FDA tests, shows that our present
standards are perfectly satisfactory.

Thank you, | adies and gentl enen.

DR. ZI MVERVMAN:  Thank you.

Are there questions fromthe commttee? Dr.
Byrn?

DR BYRN:. | don't really have a question. |
just want to nmake a comment that | think in narrow
t herapeutic index drugs we can do a |lot of analytical
studies to verify that there is a mniml batch-to-batch
variability in these drugs wth respect to all of the
attri butes such as dissolution, potency, stability, content
uniformty, and so on. This mght be a good place to start
for investigating some of these questions about saneness
because al though I'm not an expert in bioequival ence, |1'd
hate to see product variations hidden under inter-patient
variability in a bioequival ence study.

So, | think speaking as a person that's
interested in pharmaceutical processing, this is a good
area for us to work on to try to ensure excellent drug
qual ity.

And that's really all | had to say.

DR. RHODES: | agree very strongly indeed that
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when you have a drug of this type, it is very inportant
that we do have extensive in vitro testing so, indeed, we
can find what the cause of the variability is, yes.

DR ZI MVERMAN:  Dr. Branch.

DR. BRANCH: | think in ternms of determning
saneness of drugs, there's a fairly standard approach. The
issue you're raising is that of biological variation. It
woul d seemto nme that if the major issue in hand is that
vari ation, then an adaptation of the design of your study
coul d show variance in the established product or variation
in response to the established product and to the generic
or the therapeutic alternative that's being introduced.

You didn't nention the design of the study of
the Barr product, but it would seemto ne that it's not
beyond the realmof ingenuity to actually directly address
your hypothesis, to denonstrate the extent of variation,
maybe even the frequency of |oss of control over tinme with
alternative products, and provide a hard data set which an
agency would be able to reviewon its own nerits for that
particular entity.

DR. RHODES: Yes. Let ne respond to that.
Firstly, the protocol used by Barr was that approved by FDA
and FDA gave approval when they saw the results of that

st udy.
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One of the issues you raised is sonething that
| have addressed in one of the papers that | reference in
t he handout, and that is this, that perhaps in the future
when we're | ooking at possi bl e changes to bi oequi val ency
tests, we mght want to consider including sanples fromtwo
di fferent batches of both the innovator and the test
product. It's just another idea that we m ght want to
t hi nk about .

DR. ZI MVERVAN. O her questions?

(No response.)

DR. ZI MVERVMAN:  Thank you.

DR. RHODES: Thank you.

DR ZI MVERVAN: W next have two speakers
speaki ng on behalf of the National Pharmaceutical Alliance,
Marvin Meyer and Lane Brunner. Even though we have two
speakers, they sill only have 15 m nutes.

DR. MEYER: | ndeed, ny sponsorship here is from
t he National Pharmaceutical Alliance. It's also of
i nterest, however, and one of the reasons I'minterested in
this topic is because, as sone of you know, there has been
alot of initiatives at a variety of states. | cone froma
state that 1'mtold in January of this year there will be
| egislation introduced that is centered in part around the

NTI list. So, if I could have the first transparency.
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| think many of you know, but perhaps not al
of you know, what the origin of this NIl list is. Back in
the md-1980's, there was a generic scandal, which | think
nost of you are aware of, and the FDA conpiled a |ist of
drugs and drug products that they wanted to be certain were
examned in ternms of their reliability fromgeneric
conpanies. So, | believe it was fromthe Comm ssioner's
office there was this mandate to develop this list of,
quote, inportant drugs that shouldn't be overl ooked.

Subsequently in the SUPAC- I R Gui dance, Appendi X
A, this list has been appended as drug products that shoul d
be | ooked at carefully before or even if bioequival ence
studi es shoul d be waived in response to substantial changes
in formul ation.

The bottomline to that is this |ist was never
i ntended as a negative forrmulary to be used by states to
precl ude generic substitution.

I f you haven't seen the list -- in fact, it's
in the handout that the commttee has been provided wth --
there are 24 drugs onit. Wlat I'd like to do is talk
about six of those drugs that are on the narrow therapeutic
list that we've actually been involved wth testing and/or
reviewing of data. |1'll go al phabetically except | now

shifted -- any slide will do. That's fine.
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(Laughter.)

DR. MEYER  The first one | want to tal k about
i s carbamazepine. That's one that's up there high
Everyone tal ks about it's a critical drug. Wth
sponsorship by the Food and Drug Adm nistration, we did a
study on carbamazepi ne, 24 subjects, |ooked at the
i nnovat or product and inportantly three generics that are
avai l able in the American narket pl ace.

You can see fromthe data that the Crax val ues
were very close. All the generics were virtually on top of
each other, slightly higher than the innovator product.

The Tmax's. The innovator was slower than the generics.
They were all very close and sonewhat nore rapid. And in
terms of AUC, all of the values were virtually on top of
each ot her again.

Usi ng the 90 percent confidence limts, they
all ranged between 80 and 125 except for one Cnhax
conparison. That was 126. |ndeed, that would have fail ed
the upper limt of 125, but if you consider nultiple dose
use of this drug, a Crax value that's a little bit high
isn't going to have any effect on the therapy of this drug.

This is kind of an old drug but it is on the
narrow t herapeutic list. W did this study a nunber of

years ago, | ooked at three products. These three had no
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guai fenesin in them W did three others. The even
nunbered products with guaifenesin. You can see the Chax
across the marketed products of this narrow therapeutic
i ndex drug, 5 percent difference; AUC, 2 percent
difference. So, again, there didn't appear to be any real
probl em associ ated with these nmarketed products.

This is not a generic versus brand conparison
because there is no generic version of dilantin, but it's
an interesting exercise to see just how vari abl e phenytoin
is in a panel of volunteers. The interesting part about
this study is product 1 and 4 that are listed there are the
same |lot of dilantin, and 2 and 3 are also different |ots.
So, we have three lots with one replicate adm nistration.

It 1ooks to us as though this drug product is
pretty reproduci ble. Phenytoin itself apparently is pretty
reproduci ble. Al of the Chmax values range from1.71 to
1.79, AUIC s fromb53 to 54, very, very tight data. | would
submt that if a firmconmes up with a bioequival ent version
of the innovator phenytoin, that it passes the FDA, there
shoul dn't be a problemw th this narrow therapeutic index
drug.

Prim done is another narrow t herapeutic index
drug we | ooked at. W |ooked at three Iots of the

i nnovator, two old formul ati ons, one new formul ati on, and a
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generic version that's in the marketplace. Al of the
confidence limts for Cmax and AUC, neking all conparisons,
were within 80 to 125, and |I think graphically you can see
t hese products are all superinposable.

Theophyl | i ne, anot her product that was on the
NTI list. W did this study a nunber of years ago of three
mar ket ed products, narketed dosage fornms. A 4 percent

difference in Crax, a 4 percent difference in AUC, 0 to

infinity. Again, | don't really see a reason for this
product being on the NTI list, in terns of bioavailability
anyway.

Then Dr. Rhodes showed you one slide. | have

sone supplenentary data for the four strengths of the Barr
warfarin product. | think Dr. Rhodes made a good point in
ternms of the physicochem cal characteristics of warfarin.
Look at how tight the data actually are. \What
|"ve plotted here or given in the table, test over
reference ratio as a percent, along with the confidence
l[imts, Crax for the 2 mlligrans strength, 98 percent;
2.5, 103 percent; 5 mlligrans, 103; 10 mlligranms, 102.
The AUC s range from98 to 102 for the Barr over the
innovator firm Confidence limts, worst case there was an
89 and a 110. So, the limts are very tight. This is a

very, very tightly controlled study, a well-designed study,
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and clearly in ny mnd suggests that warfarin sodi um
tablets of this particular generic brand should be
i nt erchangeabl e with the innovator conpany.

Finally, sonme conclusions. | think that we
need to communi cate and it's unfortunate that people of
Roger's status have to go around the country correcting
state boards of pharnmacy and state associations and
| egi sl ati ve bodies, but unfortunately he has been forced to
do that. People don't understand that when FDA publi shed
this NTlI list, it was not a negative fornmulary. It was to
trigger particular fornms of information that woul d be
requi red perhaps post-approval not preclude approving
products at the state | evel once they' ve been approved by
FDA.

There are nunerous reasons to nonitor patients
and titrate the dosage reginen that m ght trigger an NTI
classification. Included are changes in patient response,
drug-drug interactions, changes in clearance, patient
conpliance, and bioi nequival ent products. | think there
are lots of exanples in the literature of A through D. To
nmy know edge, there are no exanples of E, bioinequival ent
products that should be titrated because of
bi oi nequi val ence. In ny judgnment there are no well -

docunent ed exanpl es of an inequival ent product that caused
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the difficulty for an FDA rated AA or AB product that was
manuf actured in accordance w th good manufacturing
practices.

Finally, | believe that the avail abl e data does
not support a need for FDA to nodify the present standards
for approval of drug products on the basis of
bi oequi val ence studi es whether or not they are NTI drugs.

Thank you.

DR ZI MVERMAN:  Are there questions for Dr.
Meyer ?

(No response.)

DR ZI MVERVAN. | guess not.

DR. MEYER: | used an ani mal nodel .

(Laughter.)

DR, ZI MVERVMAN:  Thank you.

Dr. Brunner?

DR. BRUNNER: Dr. Zi mrerman, nenbers of the
commttee, thank you for the opportunity to cone and speak
bef ore you.

My nane is Lane Brunner. |'m an assistant
prof essor of pharmaceutics at the University of Texas at
Austin. M responsibilities include teaching
bi ophar maceuti cs and pharnmacoki netics to graduate and

under graduat e students, as well as being a clinical
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phar macol ogy consultant to physicians and pharnaci sts.

"' m here on behalf of the National
Phar maceutical Alliance, and |I've been asked to speak about
my experiences on the national canpai gn agai nst the
substitution of generically equivalent NTI drugs. And |
will be brief.

| becane involved in the NTlI issue |ast
February when rulings were before the Texas Medical Board
of Exam ners to restrict the substitution of NTI drugs.
That action was defeated, but that was only the begi nning.

Since that initial involvenent, |'ve traveled
to various states to speak with state | egislators and
boards of pharmacy about issues of bioequival ence and
substitutability of NTlI drugs. So far |'ve been active in
Texas, Col orado, California, Wsconsin, and North Carolina.
Before you is an overhead of 22 of the states that have
ei ther pending |legislation, pending talks, or legislation
has been passed.

|"ve al so been involved at three of the
regi onal neetings of the American Association of Colleges
of Pharmacy, as well as the National Association of Boards
of Pharmacy.

At each hearing or neeting, the issue is the

sanme: Wiat is the science behind the substitutability of



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

170
NTI drugs?

To many of us the science is sinple,
straightforward, and nearly intuitive. However, this m ght
not be the case to those who do not have a scientific
background. Unfortunately, these are the individuals who
are often responsible for creating our state | aws.

Despite the apparent sinplicity behind FDA' s
gui del i nes for bioequival ence studies, sonetines politics
cl ouds the issue.

Not surprisingly, attenpts to make the issue of
NTI drug substitution controversial have been nade by brand
conpanies wth a vested interest in preventing NTlI drug
substitution. Mst notably, this has been perpetuated by
DuPont - Merck, whet her representing thenselves or as their
front organi zation, the Health Alliance for NTI Patient
Safety.

DuPont - Merck originally began their attack on
NTI drug substitution by petitioning the FDA to stop the
approval of a generically equival ent product to their
war farin sodi um product, Coumadin. The FDA reviewed the
petition and flatly deni ed DuPont-Merck. The FDA' s
deci si on was based on the |lack of scientific evidence of a
potential national health risk.

After this denial, DuPont-Merck began a
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nati onw de state-by-state canpaign to prevent NTlI generic
substitution. Since there was no clinical scientific basis
for their clainms, they decided to take the issue before a
non-scientific organization or body, that is, the state
| egislators. This is where scare tactics and fear m ght
gain support. Currently the issue has been brought before
you to those 22 different states. Thi s week al one the
i ssue is being discussed in New Jersey, Washi ngton, and
Vi rginia.

|"mnot sure if any of you have ever tried to
expl ai n pharmacokinetic principles or statistical nethods
to a senator, but at tinmes it can be a bit of a chall enge.
So often, argunents turn political rather than remaining
scientific.

DuPont - Merck has been | obbying the state
| egi sl ators, physicians, pharmacists, and boards of
pharmacy to severely Iimt or prevent the substitution of
generically equival ent NTlI drugs, specifically the warfarin
sodi um product. They continue to do this even though the
FDA has approved an AB rated, therapeutically equival ent
war farin sodi um product.

DuPont - Merck, in their |obbying effort, has
mount ed an advertising canpai gn which also calls into

guestion the FDA's ability to approve generically
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equi val ent NTI drugs. Wen the issue of NTI drug
substitution is brought before the state |egislative
bodi es, the | awrakers are told by DuPont-Merck and the NTI
Al'liance that there is a national crisis in drug therapy.
However, no scientific or clinical evidence is ever
presented. Wat is presented are anecdotal stories.

Fortunately, DuPont-Merck has only had Iimted
success and has been largely rejected based on their | ack
of scientific or clinical evidence of a problem but they
have been successful at eroding the public's confidence in
t he generic approval process by the FDA and have achieved
special restrictions in certain states.

The opponents of NTI drug substitution appear
to have a | ack of understandi ng regardi ng the nmethods used
by the FDA for approval of generic drugs. Wat is not
understood is that the FDA guidelines evaluates the rate
and extent of absorption. It is also not understood that
the range of 80 to 125 percent represents the range for
whi ch the nmean and the 90 percent confidence interval nust
fall. What is often quoted to |lawmakers is that the two
generic NTI drugs can vary in blood concentrations by up to
45 percent, in addition that the anount of drug in a
generic can range from between 80 to 125 percent that of

the brand. Obviously, these are sinply not true.
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Unfortunately, DuPont-Merck, the NTI Alliance,
and the respective experts continue to confuse and startle
state legislators. At present there is no scientific or
clinical evidence for changing the current FDA guidelines
for the approval of generic versions of NIl drugs. |Instead
what woul d be prudent is to increase the education and
under st andi ng of those clinicians, scientists, and even
| awmakers who may not be aware of the current FDA
gui del i nes.

As a scientist and a pharmacist, | find the
tactics used by DuPont-Merck and the NTI Alliance
reprehensible. | strongly encourage the conmttee to
reaffirmthe FDA' s approval process and to condemm efforts
to oppose the substitutability of therapeutically
equi val ent NTI generic products. W need to stop the
erosion of confidence in the FDA that is being perpetuated
now at the state |evel

Thank you for your tine.

DR. ZI MVERMAN:  Thank you, Dr. Brunner.

Are there questions, comments fromthe
commttee? Dr. Branch?

DR. BRANCH: Coul d you provi de sone sort of
sense or perspective of the power of the |local state

| egislature to actually be in conpetition with the FDA?
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DR. BRUNNER: Well, to give you a little bit of
background, what was initially brought about -- I'Ill use
Texas as an exanple, since that's nmy honme state -- is when
the FDA rejected DuPont-Merck's petition and when DuPont -
Merck started going state to state, they went to the State
of Texas with the attenpt to establish a mni-state FDA to
oversee the bioequival ence or bioavailability of this smal
group of drugs. O course, that was imedi ately rejected
because Texas doesn't need any nore | egislation in that
sense.

But what happened is they convinced one of the
state legislators that in order to increase or be aware of
patient safety, they needed to treat this group of NTI
drugs very specially. So, what happened is, because of the
| obbying effort, it got passed through one of the
comm ttees and was postponed but at the |ast m nute was put
onto a different bill and it was passed in Texas.

Now, what's currently happening is it is before
the Board of Pharnacy, as well as the Texas Medi cal
Exam ners Board, to create a list that the | aw should
pertain to. So, | believe in January they'll be neeting to
determ ne which of the NTI drugs of those 24 will be part
of the newlaws that are restricting the substitution of

t heir products.
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DR ZI MVERVAN. O her questions?

(No response.)

DR ZI MVERMAN: | f not, thank you.

DR. BRUNNER: Thank you.

DR ZI MVERVAN: Now we have an opportunity to
hear sone comments fromthe general audience. DuPont-Merck
would like to clarify its position on Counadi n and generic
warfarin in response to statenents that have been nade just
now. Dr. Richard Levy, the Vice President of Regulatory
Affairs, has asked to speak, and we wll give himtwo
m nutes to comment.

DR LEVY: Yes, thank you very nuch.

Qur position is not that generic products
shoul d not be approved. W asked and submtted a citizens
petition prior to the approval of the Barr product that
i ndi vi dual bi oequi val ence be used because we think it's a
better approach. W' ve accepted the product has been
approved and that other products may be approved based on
aver age bi oequi val ence.

VWhat we' ve done at the state level is to sinply
say that things are not quite certain on an individual
patient basis, despite average bi oequival ence or
potentially even based on i ndividual bioequival ence, and

because there's a sinple blood test that can be done, which
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is a prothronbin tinme, to determ ne whether the patient's
t herapeutic response to a substituted fornulation is the
sane as their response to the innovator fornulation, that
physi ci an should be aware at the time of switch. W have
not specifically ever asked that a product not be approved,
only that physician notification should be required.

We have not been maki ng nuch of anecdot al
reports. We are collecting information. There are sone
patients in whomthe only identifiable change has been a
change in fornmulation. There is one patient who was on
Coumadi n, then to the Barr product and back to Counadi n,
back to Barr, and back to Coumadin. Each tinme the Barr
product was the one that was associated with a higher INR
| evel which is the neasure of the therapeutic effect of
warfarin, and in each case on Coumadin it was |lower. There
are several other cases where patients were not tried tw ce
on Barr but only once and we saw the sane thing.

So, we're not saying that there is a known
danger, that there is scientific evidence to prove that the
products are not interchangeable. Al we're saying is that
given the imtations of our ability to predict on an
i ndi vidual patient basis and the sinplicity of allow ng
physi ci ans to know and check the prothronbin tine, that

physi ci an shoul d be nade aware.
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Thank you.

DR ZI MVERMAN: Are there questions for Dr.
Levy fromthe commttee?

(No response.)

DR. ZI MVERVMAN:  Thank you.

Are there any other coments fromthe general
audi ence that you'd like to nake to the commttee? |If so,
pl ease cone to the mke, identify yourself and your
affiliation, and you'll have two mnutes. Dr. Yacobi?

DR YACOBI: |I'm Avi Yacobi from Taro. | have
two comments.

First of all, about warfarin, | believe I
sinply would like to reiterate what Dr. Meyer said and al so
what Dr. Chris Rhodes said about warfarin. | know this
product very well, and | think the pharmacokinetic data is
so robust that individual bioequivalence wouldn't make any
difference in the final conclusion.

The ot her comment that | have is about
der mat ophar macoki netics. | think I'maware of this
met hodology. I'mfamliar with it and |I've seen a lot in
the literature. The nmethodology is sensitive, is
val idatable, is specific, and | believe it's tinme to use it
for bioequival ence eval uati on.

Thank you.
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DR ZI MVMERVAN:  Any comment s?

DR. MAYERSOHN: Avi, in your |last coment, you
wer e speaking specifically about the stripping nmethod?

DR. YACOBI: Correct.

DR ZI MVERMAN:  Are there other coments that
you would like to make to the commttee? Anybody?

(No response.)

DR ZI MVERVMAN:  Ckay. If not, then we wll be
cl osing the open public hearing and noving on to our next
t opi c.

For the remai nder of the afternoon, we wll be
heari ng about narrow t herapeutic index drugs, and the
noderator for this session will be Roger WIlians and he
will at first give us an overview of the issue. Dr.
WIlians.

DR. WLLIAVS: Well, thank you, Dr. Zi nmrernman.
| would say we are noving on to another topic, but I would
al so say that the prior presentations in the open public
hearing were directly related to what 'l be tal king about
and what we will be tal king about before the conmttee in
t he next several hours. | hope the commttee will indulge
me because |'m going to be touching on a nunber of topics
that perhaps at first mght seemnot entirely connected,

but | do think there's a deep connection to them
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| mght say to the commttee that | think in
sonme ways this commttee is at a central focal point for
sonme of the topics that 1'lIl be touching on, and I think
it's a very exciting set of topics.

| think if | started out by saying | were going
to adjust the efficacy standard in the United States, that
woul d cause a vigorous debate, and actually it has caused a
vi gorous debate if you | ook at congressional |egislation
over the last few nonths.

| think today we have tal ked about changi ng our
equi val ence standards, first this norning for drugs that
are highly sol ubl e/ highly perneable. Now we're al so
tal ki ng about themin the context of popul ation and
i ndi vi dual bi oequi val ence.

| mght also start out nmy remarks by pointing
out to you that the draft guidance | think is in your
i nformati on package. | mght say to the audience it's also
on the Internet now, so if you don't have a copy, please
| ook on the CDER web page and you will see a draft,
tentative, prelimnary guidance that focuses on the topic
that we have di scussed before this commttee on many
occasi ons.

| enphasi ze that the docunent is draft, and the

agency is encouraging explicitly firnms that they not apply
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t he guidance now. It's explicitly stated in the preanble,
and 1'Il try to explain why that's the case.

Nonet hel ess, | am delighted that the gui dance
is available and | think it reflects sone very deep,
power ful science thought about issues and bioavailability
and bi oequi val ence. O course, you know | woul d al ways
congratul ate the working group for their efforts in getting
t he gui dance as far as it has.

Now, I will nove through sone of ny overheads
quickly, but I wll use slides that I have shown the
commttee on several occasions perhaps.

| think the United States overall has a
wonder ful process for assuring product quality, and many
things work to make that happen. Pioneer manufacturers,
generic manufacturers, and the agency itself have worked
together to create products in the nmarketplace that have |
think an extraordi nary high standard of quality.

It all begins in the I ND phase for the pioneer
product. There are changes post-approval for the pioneer
after manufacture that we pay attention to. There's the
period of nulti-source manufacturers, and of course we pay
close attention to that. And then for both pioneer and
generic manufacturers, there is the post-approval change

that we watch over very carefully collectively to nake sure
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that all these products still stay the sane in sone way
relative to the clinical trial material on which safety and
efficacy data were based. That brings the saneness issue
that we tal k about that the agency and the industry have
sort of a communal comm tnent to assuring sanmeness barring
i ntentional change.

| do say the tine here is a long tinme, 75 or
nore years, and it al so extends over the shelf-life of the
product. And | always say it's a daunting science and
techni cal challenge that I would say has been a princi pal
topic for this conmmttee on several occasions.

Now, |I'mgoing to tal k about the change
concept, and | would hope that always the conmttee would
understand nme when | say that change affects both pioneers
and generics. The whol e concept behind SUPAC was to
devel op a consistent set of recomendations that would
apply both to pioneers and generics.

It's certainly true that switching occurs here
for the pioneer product even when multi-source products are
not available. You will see in the SUPAC that at tines
SUPAC recomends a bi oequi val ence study in a post-approval
change setting.

But | would like to focus sone of ny next few

comments on the issue of generic substitution.
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As you know, the agency has worked very hard
with this conmttee and nany ot her people to assure the
quality of nmulti-source products, and on this particular
overhead, you'll see what | would call the basic tenets,
the conceptual principles, of Hatch-Waxman which is that a
generic should generally follow the sanme quality controls
as the pioneer product with the exception that
bi oequi val ence studi es, which we tal k about frequently
before this commttee, are substituted for the very
expensive preclinical and clinical safety and efficacy
studi es of the pioneer product.

Now, there have been at tinmes over the |ast
several years where | would say that the agency has had to
confront the possibility of a two-tiered quality systemfor
generics versus pioneer. | mght say that | personally
have always tried to resist that. | do not want to have a
different set of quality approaches between pioneer and
generic products.

| would also say that this conmttee at various
times has struggled wth the issue of both pharnmaceuti cal
and bi oequi val ence and we' ve tal ked about these on many
occasions. These are the two hurdles that nust be gotten
over to achieve therapeutic equival ence.

| mght argue that the science and technica
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issues with regard to the docunentation of pharnmaceutica
equi val ence are exciting, are challenging, and I'm
delighted to see that we have very sophisticated chem sts
on the commttee who can help us with sone of these
deli berations in the com ng nonths and years.

O course, we also focus on bioequival ence, and
you' ve heard in vitro studies, pharnmacodynam ¢ studi es.

Der mat ophar macoki neti cs now i s a new approach whi ch was

di scussed earlier today. And it's all very exciting. |

m ght argue that the science of conparability is certainly
not dull for those people who think it m ght Dbe.

Now, as you also know, the United States has
determ ned as a society that we will publish the approved
products in the Orange Book. | think this is a very
remar kabl e docunent. | keep encouraging people to read it,
and they say, Roger, are you crazy? |It's so boring. But
actually to ne it's exciting because it reflects a | ot of
sci ence thought and certainly a lot of hard work on the
part of both innovators and generi cs.

These are the criteria that you see expressed
inthe first four bullets in ternms of pharmaceuti cal
equi val ence and bi oequi val ence, but we al so nust renenber,
as one of the earlier speakers enphasized, that we insist

on manufacturing according to good manufacturing practices
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and we insist on conparable labeling. |If all those
criteria are nmet, then an oral solid dosage formin the
United States can be given an AB rating and substituted in
all 50 states according to the agency for all aspects of
safety and efficacy.

Now, with that little brief introduction, I
would now like to turn a little bit to the issue of narrow
t herapeutic index drugs because in sone ways life is
getting conplicated, and as many of ny staff remnd ne, |'m
t he one who has been conplicating it.

(Laughter.)

DR. WLLIAMS: First of all, I would like to
say to the commttee that -- and it gets back to sonething
that | said this norning, that there are safety and
efficacy considerations as well as product quality
consi derati ons.

For the nost part, | would say this discussion
focuses on product quality, and it is also certainly true
that the agency speaks to the health care community and the
patient in |abeling to speak to drugs that are defined as
narrow t herapeutic index drugs.

Now, | support this. | think it's entirely
appropriate. There are drugs for which the practitioner

needs to take a special care in terns of dosing and
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monitoring. | think we would all agree that warfarin is
one of those drugs. Notice | said drugs now and not drug
product. | think I'mtalking about the active noiety that
creates the clinical safety and efficacy.

We actually have a CFR definition of what a
narrow t herapeutic range or index drug is, and you will see
occasionally in product labeling that a drug is defined as
a narrow t herapeutic index drug.

| mght say that definition and the criteria
for those definitions are not the business of OPS. You'l
recall this norning that | said the new drug review process
is conducted out of the Ofice of Review Managenent, and
t hose judgnents about the active noiety and its safety and
efficacy, in terns of being narrow therapeutic index, would
be the responsibility of the Ofice of Review Managenent
under the direction of Dr. Lunpkin.

However, turning nowto OPS and its
responsibilities, OPS does and has concl uded that under
certain circunstances narrow therapeutic index drugs
require increased product quality, recommendations, or
requirenents.

Now, | mght argue that that's a good question
for the commttee. |Is this appropriate? Do we want to

single out a category of drugs for which we would like to
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say additional product quality tests are required? | don't
know if the commttee wants to discuss it today, but I
certainly think it's an excellent topic for the commttee
to discuss sonetine and | would certainly facilitate that
di scussion in any way possible.

But for whatever reason, the agency has already
taken that decision and you will hear discussion about that
decision in the context of our SUPAC approach from M.
Sporn, who's head of the Ofice of Generic Drugs. W did
single out drugs to be defined as narrow therapeutic index
drugs for which we wi shed additional quality controls.

There is also a conpliance policy guide that
you see on here wth that strange set of nunbers where that
is al so the case.

Now, | m ght also nention that in the
i ndi vi dual bi oequi val ence docunent, you will see that it's
an intent of the agency also to request that narrow
t herapeutic index drugs be singled out for an additional
| evel of quality control that I wll try to explain in just
a fewmnutes in the context of individual bioequival ence.
| would refer the conmttee to page 15 of the docunent
where there's a very brief statement that we will always
scale, if we adopt individual bioequival ence, for narrow

t her apeuti c i ndex drugs.
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So, | hope it's very clear that in our product
qual ity approaches we are not speaking to the health care
community or to the patient. W are speaking to the
phar maceuti cal manufacturer and asking them under certain
circunstances to exert additional tests to assure product
quality for this category of drugs. | think that's a very
inportant distinction, and if anything, | would say we are
doing this so that we can assure the health care comunity
and the patient that when substitution occurs, no
addi ti onal precautions are necessary.

Now, | woul d enphasi ze that the agency does not
agree with the statenent of a prior speaker that you need
to test the prothronbin tinme again when you switch from one
formul ation of warfarin to another. W would not reconmend
that either for the pioneer or the generic. So, if
sonebody is started on the generic product and swtches to
t he pioneer, we do not recomrend that they get an
addi tional prothronbin test.

W feel, as sone of the prior speakers said,
that the natural variability in the way the patients take
this drug, as well as its pharmacodynani cs and the effect
of diet and many other factors, far outweigh in terns of
variability any of the variability you m ght see that

arises fromswitching fromone fornulati on to anot her.
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This is also a general position of the agency,
that we do not recommend additional tests when any generic
or any formulation is switched fromone manufacturer to
anot her or during the period of exclusivity or patent
protection for a pioneer when switching occurs there. |It's
a very broad principle that | think the agency stands
behind solidly and for good reason: based on our
experience and based on the level of testing that we
require.

Now, | will point out that in the |abeling of
warfarin -- and this is the |abeling for the pioneer
product Coumadin -- it does refer to the fact that it is a
narrow t herapeutic index drug. |'mdelighted that the
| abel i ng enphasi zes that it's the drug that's narrow
t herapeutic index and not the drug product.

| will point out now -- and you'll hear nore
about this fromM. Sporn -- that we do have these PAC s
that are bei ng devel oped, the post-approval change
docunents. Those are defined to control the quality of
products in the marketplace in the presence of post-
approval change. Switching occurs there for all products,
bot h pi oneer and generic.

Now, I'd like to turn nowto the fact that we

are in the process of discussing a possible change in the
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way we | ook at bioequival ence both froma netric and
statistical standpoint. | won't belabor this because |I'm
sure the commttee understands this quite well. This is
our current approach where we have the goal posts of .8 to
1.25. W log-transformthe data, and | mght remnd this
commttee that they nmade that recommendation to us, that
| og transformation occur. That decision was based on the
fact that we were primarily interested in the ratio of the
conpari son as opposed to the difference.

There's a slight levity here. You renenber |
said barring intentional change. WelIl, intentional change
inm mndis the world of new drugs, the 505(b) world. W
live sonetinmes in the world of 505(j) when we tal k about
saneness. | always encourage people who say that they've
got a better generic product to not talk to ne, to take
their product to the world of the 505(b) and have it
approved as a pioneer new drug.

Now, as the commttee well knows, we are
engaged in a discussion about noving to a different
approach, and the different approach is exenplified in this
side of the equation which is a newcriterion that is based
on a series of articles and conceptual understandi ngs that
appeared over the |last several years and that have been

quite exciting to us inside the agency, and | think al so
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quite exciting outside the agency, in terns of possibly
changi ng the way we do busi ness.

The entire approach is based on the concept of
prescribability and switchability, and | use this
particul ar overhead to exenplify that. Wen a patient
first visits the doctor, there may be a period of
prescribability where the dose is adjusted and titrated to
an optimal dose, and then at steady state, there is a
persistent fluctuation which should be nmaintained in the
presence of change relative to different drug products.

| think you can see down here there is the
concept now in the current U S. marketpl ace of perhaps
starting on the pioneer product, noving to one generic,
nmovi ng to anot her generic, and even noving back to the
pi oneer product.

There is also the concept of change in the
presence of post-approval change for both the pioneer
product and either of the generics.

So, you can see that | think as a society and
internms of the science and technical challenges, we have a
|l ot of work to do to assure the patient and the health care
community that all of these formulations can provide the
sanme therapeutic benefit one to another conpared.

And you' Il see that | do not single this out
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particularly as a generic problem but also a probl em both
for the pioneer product and the generic product.

Now, you will see -- and | will not bel abor
this in terms of ny presentation now -- that we have
concepts of individual and popul ati on bi oequi val ence. |
certainly know that the commttee will read this guidance
very carefully. | hope they will resonate to many el enents
of it because those el enents have been di scussed before the
conm ttee on several occasions.

What we are tal king about in considering going
to this newcriterion is the concept of perhaps | ooking
nore closely at variance than we have in the past. You'l
see over there on the right that if I just look at this
part of the equation, it |looks very simlar to what we do
Now.

But i ndividual bioequival ence also includes a
subj ect-by-fornmulation interaction variance term which is
sigmaD, and al so a conparison of the w thin-individual
vari ances of the test and reference product. On top of it
all, it relates those variances and nean difference to the
W t hi n-subj ect variance of the pioneer product.

Now, again, | won't go into all of this, but I
think the science of this approach is quite conpelling.

What | think needs to bear further discussion is the public
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health justification for the need for this equation. |
don't need to perhaps remnd the commttee, but that was
one of their main discussion points when it cane up before.
What is our justification for noving to this new approach
which is nore burdensonme fromthe standpoint of requiring
replicate study designs? You cannot get this equational
informati on wi thout doing replicate study designs for the
test and reference product.

| think the burden of the justification does
fall on the agency, and we certainly willingly take up that
burden and hope to continue to nake the argunent and the
justification publicly, as well as before this commttee,

at the appropriate tines.

Now, | will say -- and perhaps |'m speaki ng now
nore to the audience -- that there was a neeting in Boston
in Novenber. Al | can say is | must have devel oped a very

thick skin after being in Washi ngton over seven years
because it was a vigorous debate, and | wouldn't say that I
came out of it in a strong position. Some people have
described the neeting as a train weck, and | suppose
that's a pretty accurate description.

But | will say this. | think it was a good
meeting and | think it clarified for me sonething that was

quite inmportant which is you can have a very abstract
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scientific discussion, but it's also an inportant part of
the public process in the United States to gain the
under st andi ng and concurrence of all the stakeholders. |
cane away fromthat neeting feeling that many of the
comments directed at ne and at the agency were right on and
that we did need to build a better public process for the
debat e about noving to this new approach.

Towards that end, | think the agency has agreed
to do several things.

First of all, as we usually do, we would I|ike
to forman expert conmttee. The formation of that
commttee is occurring right nowto help us with sone of
t he del i berati ons.

We are going to have a public workshop in March
of 1998 where we discuss it publicly, and there will be a
consensus report out of that workshop.

W would |like to share as nuch of our data as
possi ble that fornms the basis for the justification for
this new approach. | would argue that we would like to
have a very good, high quality public discussion now about
the science and justification for nmoving towards individual
bi oequi val ence, working with all constituencies as best we
can.

Then at the end of that process, | would |ike
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to repropose the guidance as a level 1 guidance again for
public comment.

So, | think you can see that the agency wants
to take a very deliberative approach to this. W recognize
the challenge of it. At the sanme tinme | think we're very
convinced that it has a conpelling scientific
justification. W want to do the right thing and nove
forward in a good way. | mght argue to the commttee that
at the appropriate tine | will certainly bring it back
before the commttee for their consideration and di scussion
as they w sh.

Now, | mght also say, before |I turn to the
i ssue of narrow therapeutic index drugs, that coupled with
t he gui dance you'll see al so popul ati on equi val ence
approaches. Those particul ar approaches are directed
specifically to the pioneer manufacturer during the |IND
phase of drug devel opnent. Popul ation equival ence
approaches do not require replicate study designs, and in
that sense we do not feel that the popul ati on approach
advocated in the guidance adds in any way particularly to
t he burden of pioneer manufacturers as they devel op new
drugs.

The primary reason for recomrendi ng popul ati on

approaches during the pre-approval period for an NDA is
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because it doesn't involve swtching, and if there's no
swi tching involved, there's no particular need for
i ndi vi dual bi oequival ence. | want to enphasize that, and I
don't see that position changing on the part of the agency.
It's not subject to a scientific debate. It's nore a
conceptual understanding that | think we agree on now, and
| can't imagine further discussing changi ng agreenent,
al though I woul d wel cone that discussion if it's
appropri ate.

But i ndividual bioequival ence does apply to
both the generic and pioneer product in the presence of
post - approval change requiring an in vivo study. That's
al so very clearly delineated in the guidance docunent and
it certainly applies to the generic manufacturer at the
time of approval to gain market access.

Now, I'd like to turn alittle bit and perhaps
close with the issue of goal posts bioequival ence current
approaches and what it all neans for narrow therapeutic
i ndex drugs. For those on the conmttee who' ve | ooked on
page 15, you will note that it says we do not have criteria
now for narrow therapeutic index drugs, and that's
absolutely true. For that reason, the agency doesn't fee
that it can conment on which drugs to apply constant

scaling to or not. You'll hear nore about our attenpts to
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develop criteria fromDr. Balian when he speaks later on in
the course of this particular part of the session.

| want to say a little bit about our goal posts
and perhaps why we are considering scaling for certain
narrow t herapeutic index drugs. | apologize to the
commttee for going over this and | always wonder, when
say this, if I'"'mgoing to say the right words, not being a
statistician.

But essentially what we do nowin terns of
decl ari ng bioequivalence is to ask that the ratio of the
means for our bioequival ence netrics, Crax and AUC, be
within a confidence interval where the goal posts are m nus
20 percent of the reference listed drug nmetric or plus 25
percent of the reference listed drug netric. That's a
symmetrical confidence interval on the |og scale, of
course, as the commttee knows. W ask that the confidence
interval of the observed ratio of the neans be within those
boundary points.

Now, let nme just run the commttee through
sonething that 1'msure they know quite well. This is an
exanpl e of a product that neets the point estinate but
fails the confidence interval, and you can see it does so
because the nean is getting close to .8. And the

confidence interval of the observation falls outside the
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| oner goal post.

This is the converse exanple where it fails on
t he upper side.

Here's an exanple of two generic products.

This particular representation alludes to the commonpl ace
statenent in the marketplace that two generics can differ
by 40 percent. |If one is 20 percent bel ow and one is 20
percent high on the log scale, you can inagi ne two generics
could be in the marketplace differing by as much as 40
percent in either AUC or Crax.

The agency would not agree that that's a
reasonabl e possibility because the reality is as you start
to nove closer in your point estimate to either boundaries,
t he nunber of subjects required in a study to show
bi oequi val ence increases. So, you could inmagine that a
product could be 19 percent |ower but to show equi val ence,
if that were truly the situation, it would probably take
hundreds of subjects in that bioequival ence study.

Because nost bi oequi val ence studi es have, say,
30 to 40 people in them we actually start to see people
fail the confidence intervals when they differ about 5
percent or 10 percent. Historically the agency, when it
| ooks at neans, usually sees differences of less than 5

percent. So, the agency would not agree that it's possible
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to see generics in the nmarketplace differing by as nmuch as
40 percent in their performance netrics, and in fact we
have no instances of that being the case.

This, to conclude this part of the
presentation, is an exanple of a study which in fact shows
bi oi nequi val ence. A lot of tinmes we deal with situations
where the point estimate may be very close to 1, but just
because of variability and nunbers of subjects in the
study, they haven't been able to show bi oequi val ence
according to the goal posts and the confidence interval.

Now, that leads ne to the issue of narrow
t herapeutic index drugs and why the agency woul d be
interested in narrow ng the goal posts for narrow
t herapeutic index drugs. Let ne see if | can speak to that
very briefly.

Ri ght now -- and | m ght use warfarin or
phenytoin as an exanple -- for the products we let into the
mar ket pl ace, as you heard from an earlier speaker, the
point estimate is very close to 1 for the generic relative
to the pioneer product. O course, we're delighted with
that. It neans that the generic is a fine formul ation and
it's mmcking the performance of the pioneer in a good
way.

However, our current goal posts would allow a
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product in the marketplace to differ by, say, 10 percent or
nmore, and for that reason the question arises for these
narrow t herapeutic index drugs, should we change our goal
post approach such that that would not occur?

Now, the way we would do this, according to the
princi ples of individual bioequivalence is to let the
variability of the reference product control the goal
posts. You heard an allusion to that sonewhat indirectly
earlier today when sonebody alluded to phenytoin.

Now, let nme say, for exanple, that | think the
pi oneer product of phenytoin is a well-manufactured
product. It does show |low intra-subject variability for
both the drug substance and the drug product, and our
expectation is that that low variability, if individual
bi oequi val ence were applied, would drive the goal posts
down to, say, 90 to 111 as opposed to 80 to 125. You can
see |'musing the symmetric approach on the |og scale.

Now, why woul d that be a public health
advantage? | think it would be a public health advantage
fromthe standpoint that we would not allow products in the
mar ket pl ace, say, for warfarin to differ in their nmeans by
12 percent. | think if you know the nonlinear kinetics of
warfarin, you can see there's a justification for that.

don't think we would want a warfarin product where the nean
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difference truly was 12 percent difference. Because of the
nonl i near kinetics, we could imagine that if it were 12
percent higher, sone patients would get in trouble.

So, the notivating concept behind al ways
scaling for a narrow therapeutic index drug, according to
the principles of individual bioequivalence, is to assure
that such products don't get into the marketpl ace.

Now, of course, there is a burden associ ated
with this because if the true nean difference is wthin,
say, 90 to 111, nore subjects would be needed to pass the
confidence interval boundari es.

| look forward to this discussion before the
commttee at the appropriate time. |If it occurs today,
that's fine, but that's the notivating factor or approach
or concept by saying always scale for a narrow therapeutic
i ndex drug.

Now, | mght remnd the commttee that always
scale for narrow therapeutic index drugs neans that if you
had a highly vari able narrow therapeutic index drug, you
may actually w den the confidence intervals. Again, |
think there's a public health argunment for it and a
fairness argunent that if the innovator, the pioneer
product, even if it's a narrow therapeutic index drug,

shows a high degree of variability, that the generics
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shoul dn't thensel ves have to pass a narrower boundary than
the innovator itself would have to pass.

Fortunately, we think there are very few
i nstances of a highly variable narrow therapeutic index
drug because | think you can imgi ne the therapeutic
chal | enge of dosing such a drug woul d be consi derabl e.

Now, | want to close, and | apologize to the
Chair for going on perhaps |longer than | should have, but I
do think sone of these points are so inportant.

There's one last thing I would |ike to say and
that's this. It's critical for the agency, working with
this coommttee or other stakehol ders as appropriate, to be
able to nove to better science. | would be very disturbed
i f our discussions, as we nove to better science, as we
consider noving to better science, would sonehow be used to
attack products that are currently in the marketpl ace.
woul d not want i ndividual bioequival ence concepts that we
are tal king about nowin a very prelimnary way to be used
to suggest that any product in the marketplace, either
pi oneer or generic, is sonehow not a good product. This is
a very inportant point for the agency, and as a matter of
fact, it has been discussed in the courts and the courts
certainly endorse that.

| mght also argue that all products -- you
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know, it's true of an agency and an industry that over tine
products becone outdated in the way they' re manufact ured,
and the products that were approved 25 or 50 years ago in
this country would not perhaps be manufactured and
controlled in the sane way as they would be if they were
approved today.

| mght draw the conmttee's attention to the
fact that for both the ICH stability docunent and the | CH
impurity document, QLA and BA, it has been a particul ar
chal I enge for the agency, working with industry, to not
make those gui dances apply retroactively. [It's very
burdensone and the justification for it is difficult.

So, as | say, we always want to do better, but
it does not inply that currently avail abl e products in any
way have problens associated with them | think it's
inportant for the agency to endorse this not only for

generics but also for pioneer manufacturers.

Now, having said all that, | will turn it back
to the commttee. | guess, Dr. Zimerman, thank you very
much. | do apol ogi ze for going over, but | think you can

see there were sone very inportant things | had to get on
t he tabl e.
DR. MAYERSOHN:  Cheryl ?

DR ZI MVERVMAN:  Dr. Mayersohn has a question
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for you, Dr. WIIlians.

DR. MAYERSOHN: Roger, this isn't so nmuch a
gquestion as a comment. | think you know early on | was
fairly skeptical about the concerns leading to the issue of
i ndi vi dual bi oequival ence, and I | ook forward to seeing the
docunentation of the problem However, | nust say that
fromny understanding of what you just said, you are taking
a very healthy view of the problem and the approach to its

solution. So, maybe being beaten up once in a while isn't

so bad.

(Laughter.)

DR. WLLIAVMS: Thank you.

DR ZI MVERMAN:  Yes, Dr. Col dberg.

DR. GOLDBERG  Roger, after the discussion we
had this norning on the BCS, | was wonderi ng whet her that

could be tied in with this rather than therapeutic range.

| think that if a drug is problematical in absorption, then
| think the need for something |ike individual

bi oequi val ence is nuch greater than if there's no question
or problemw th absorption of the drug. So, | think a tie-
in between the BCS and this would be a good approach rat her
t han narrow t herapeutic wi ndow. For exanple, warfarin
doesn't seemto have any problemw th absorption, but |I'm

sure sone of the drugs on the NTI, as well as other drugs,
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may have

DR. WLLIAMS: | think it's an excellent point,
Dr. Goldberg. | mght say that | think the conmttee
probably has noticed that as we work to kind of nove away
fromwhat | call the one-size-fits-all -- you know, life is
easi er when everything is the sane, and we're going to get
caught up in challenges that we need to work together on
hopefully in a productive and positive way. | would say a
specific challenge is what you alluded to.

Now, you saw from Dr. Hussain's presentation
this norning that we are going to say that the
bi ophar maceutic classification would not apply to a narrow
t herapeutic index drug. Yet, at the sane tinme you heard
Dr. Rhodes point out that warfarin is a highly sol uble,
hi ghl y perneabl e drug and per haps coul d be approved on the
basis of dissolution only. Now, this is what nakes life

interesting in Washington, and it's why | get a high

sal ary.

(Laughter.)

DR. WLLIAMS: So, it's a hard challenge and we
have to work together onit. | don't have an answer to it

right now, but | thank you for pointing it out.
DR ZI MVERVMAN:  Well, | think we'll nove on to

our next speaker who is Douglas Sporn who is going to talk
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to us about the SUPAC approach and issues involved there.

MR, SPORN. Fortunately, because of what the
previ ous speakers have covered, ny job is going to be
relatively easy. I'mnostly going to fill in a few bl ank
spots and underline some of the things that were said
earlier. | want to talk about what is the list, just to
make sure everybody has seen it and knows what we're
tal king about. Marv Meyer already tal ked about the generic
drug scandal. | want to discuss that a little nore. 'l
show you the regulatory definition and actually tal k about
how - -

DR ZI MVERVAN. M. Sporn, would you nove your
slide up?

MR. SPORN: Then actually tal k about the
application in the SUPAC

| haven't been here for the entire neeting
today, but |I've heard a nunber of people nention SUPAC and
" m not sure everyone knows what that stands for: scale-up
and post-approval changes. I1t's a concept that Roger
coined and it basically is a series of guidances the Center
is putting out for the pharnmaceutical industry and for our
reviewers that gives our best opinion of what tests and
filing requirenents would be for various changes dependi ng

on the dosage form As Roger nentioned, we have three that
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are out now. one for immediate rel ease, one for sem -
solids, and one for nodified rel ease. And we have two or
three nore that are in the wi ngs bei ng devel oped.

Just real quickly, this is the list. You may
not be able to read it in back. | think it is in your
handouts. This is probably the list that Marv was | ooki ng
for. | stole it at lunch

(Laughter.)

MR. SPORN: Let ne give you a little nore
background about how this canme about during the scandal
because everything Marv said is correct. You have to kind
of put yourself back at the tinme of the scandal when there
was really a national scare about what was goi ng on because
the investigations were just getting started and peopl e
really didn't know the extent of the problemin the generic
i ndustry.

Partly to get a quick snapshot of what was
going on, it was decided that FDA headquarters and the
field would do a survey of products and test them agai nst
USP and ot her standards, conpendi al and application
standards, to see if they were in conpliance or not. It
was decided this had to be done very, very fast.

There is a regulatory definition of narrow

t herapeutic index drugs. |'Il showit to you in a m nute.
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| can tell you it is not the definition that was applied.
There wasn't tinme to be that thoughtful.

What happened, Dr. Bruce Burlington, who was
head of the Ofice of Generic Drugs at that tine, basically
went to all the new drug clinical division directors and
said, give ne a |list of drugs that you' d be concerned about
if there was a probl em sonewhere out there. This was done
i ke on the back of an envel ope overnight. That's the
list. That is howit was put together.

It's just unfortunate that it has sort of taken
alife of its owm on now, and we have people comng into ny
of fice volunteering to be declared narrow t herapeutic
because they think it will in some ways help in the world
of conpetition.

This is the regulatory definition. 1t sonehow
got in the CFR  You're going to hear nore about what is
going on to really define what the criteria should be. |
will say this definition and the issues associated with the
term nol ogy, and what it inplies has been discussed with
the Medical Policy Coordinating Commttee which Roger and
Bob Tenpl e head, and you'll be hearing nore about that.

Now, | just wanted to wap up by giving you a
coupl e of exanples. You've heard what Roger said about

there are places in the SUPAC where we have said, okay, if
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you have a narrow therapeutic index drug, you do sonething
different. In both IR and MR that nostly takes into
account a change in conmponents or conposition, things that
you would allow to be changed and then testing using
di ssolution wouldn't be allowed if it was a narrow
t herapeutic index drug, whatever that neans.

For exanple, here we have under |level 2 and
I evel 3, which is a certain anount of change in the
exci pients of an imedi ate rel ease product. For an IR
product, we're saying if there's a change in grade or if
there's any qualitative or quantitative change in the
excipients, we're recommending that an in vivo
bi oequi val ence study be done. That's the type of
addi tional safeguards we're putting in on these SUPAC
docunents.

Probably we woul d continue to apply this once
we identify what is a true narrow therapeutic index drug,
but all that is open to reconsideration as well. | think
this is going to be a long, interesting process to really
determ ne what is the criteria, what are the products that
meet the criteria, and then decide with your help what sort
of restrictions should we put in the post-approval world to
make sure these products performas they' re supposed to.

Thank you.



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

209

DR ZI MVERMAN:  Are there questions fromthe
commttee? Dr. Byrn?

DR. BYRN. | had a question about the generic
drug problens of 1989 to 1994. Two kind of summary
guestions. D d all of those problens involve drugs that
were on the list? Essentially all?

MR, SPORN. No. In fact, a survey was done of
many drugs, including alnost all the ones that were on the
list, and no problemwas found.

DR. BYRN. Ckay. So, what were the main drugs
that were involved in those probl ens?

MR SPORN. It would be a long list. Don Hare
is probably out here who could answer --

DR. BYRN. Because | had heard, for exanple,
car bamazepi ne was one of them

MR, SPORN. | don't know if carbanazepi ne was
caught up. There was a problemat one tine. | don't know
if it was associated with the scandal or not.

DR. BYRN. What I'mreally curious about is,
was manuf acturing inequival ence the cause of the generic
drug problens from 1989 to 1994?

MR. SPORN. There were a nunber of things that
happened, but the bottomline was there was essentially

fraud coonmtted. There was selective reporting,
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nonr eporti ng.

DR. BYRN. And were those on lots that weren't
passi ng that were inequivalent? That was nmy understandi ng
but --

MR. SPORN. These products were approved based
on the assunption that the data submtted to the agency was
truthful, and in many cases it was ont truthful.

DR. BYRN. So, it really involved the
subm ssions, not passing lots --

MR, SPORN: Right.

DR. BYRN. -- not submtting correct data. |
guess anot her way, not submtting correct data that it's
bi oequi val ent and then |l ater passing |lots that were not
equi val ent .

MR SPORN: R ght.

DR. BYRN. It was actually having inequival ent
lots to start with.

MR. SPORN. I n one very notable case, the
i nnovat or was conpared agai nst the innovator, but it was
di sgui sed as being the generic firnm s application.

DR. BYRN. | guess I'mtrying to understand
nore of the background. W don't know | guess the
notivation, but in your opinion was that done because the

particular lots that the generic conpany made woul d not
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pass?

MR. SPORN. The notivation was noney.

(Laughter.)

MR. SPORN. Anytinme a bl ockbuster drug is
comng off patent, generally | think the feeling is that
the first person to get an approval is going to capture the
bi ggest share of the market. So, it is believed a nunber
of firms, in order to get there first, said this is the
qui ckest route to get FDA' s approval and really worry about
how to manufacture it later. So, in sone cases two sets of
books were kept.

Was there another question?

DR. BYRN. No, those were the two questions.

DR. ZI MVERVAN: O her conments, questions?

(No response.)

DR, ZI MVERVMAN:  Thank you.

| think we're going to take our afternoon
break. We will reconvene in 20 m nutes.

MR. SPORN: Can | say one other thing since one
of the speakers alluded to the Medwatch reports that had
been submitted to the agency about warfarin? That is true.
DuPont - Merck provided 26 such reports. W |ooked at al
reports like that. W take themvery seriously. There is

a group inside CDER that is convened just to | ook at
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al | eged therapeutic inequival ence cases, to anal yze them
and find out what is behind them if we can.

We have not finished | ooking at those 26, but I
can tell you prelimnarily, based on the data we provided,
we're not able to conclude because the patient was sw tched
to a generic that that was the source of the problem Now,
maybe when we dig deeper, it will conme out differently, but
that's the early indication that | have.

DR. ZI MVERVMAN:  Thank you.

(Recess.)

DR. ZI MVERVAN: Ladi es and gentlenen, we'd |ike
to get started. Qur first speaker for the afternoon wll
be Dr. Rabi Patnai k, and he will be speaking about
i ndi vi dual bi oequi val ence.

DR. PATNAI K:  Thank you, Dr. Zi mrerman.

Dr. WIllianms has al ready set, so to speak, the
table for me, so | wll probably skip a few of the slides
which | have given to the conmttee.

The objective of ny presentation is not to
focus on the nethodol ogy of individual bioequival ence or
the concept and to discuss that, but the discussion wll be
as it pertains to drugs in general and specifically to so-
cal |l ed, quote/unquote, narrow therapeutic index drugs.

VWhat | plan to do is to introduce a little bit
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of the concept and the criteria which Dr. WIlians al ready
sort of briefly presented to the commttee, and then | wll
show you sone exanples of what |I'mtal king about. Then
afterwards, | will discuss what are the next steps to the
whol e i ssue of individual bioequivalence as it pertains to
drugs in general as well as to, quote/unquote, narrow
t her apeuti c i ndex drugs.

Now, for consideration for assessnent of
bi oequi val ence of drug products, what one shoul d consi der
maybe -- Dr. WIlianms has already alluded to these two
concepts of prescribability and switchability. |ndividual
bi oequi val ence is nore concerned with the switchability end
so that we can assure, when the drug products are sw tched
within one patient, safety and efficacy are assured.

The other factor that needs to be considered
maybe and inportant is reference variability which is very
i nportant when sw tching should occur.

And thirdly, to sone extent, therapeutic index
of the drug should al so be consi dered.

These are the three salient factors one should
consi der.

Now, currently we are having average
bi oequi val ence concept. You m ght have heard about it, and

probably you have heard -- several tines these conmttee
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must have gone through this subject. It focuses on the
popul ati on averages of the test and reference, but it
doesn't say anything about distribution of the netric
between the test and reference. 1In other words, we don't
know anyt hi ng about the statistical paraneters. It also
i gnores the subject-by-fornulation interaction.

The second factor is the issue of switchability
is not addressed in average bi oequi val ence.

As we heard fromDr. WIlianms, one size fits
all. W have the sane standard for highly variable drugs,
for narrow therapeutic index drugs, quote/unquote, and al so
for other drugs.

The concept which | will be just presenting as
an exanple to just explain to you the concept, it will have
nmore incentive for the generic or any drug nmanufacturer to
manuf acture | ess variable fornul ati ons.

What essentially the concept is, it has got
three conponents. One is the difference in the averages of
the two products, test and reference. This is the variable
and variance conponent. These two conponents add together,
we say that they should be | ess than sone bi oequi val ence
limt.

Now, what are those paraneters? This is the

test and reference nean. This is the difference in the
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W t hi n-subject variability of the test and reference
product, and this is the subject-by-fornulation
interaction. This is the upper bioequivalence limt which
is simlar to the average bioequivalence limt which we
have currently with respect to the nean differences.

Now, when we add some variance terns to this
concept, we have a variance allowance given in the
bi oequi val ence and it is scaled to the w thin-subject
reference variability.

So, essentially we are not diverting that much
in this concept fromthe average bi oequival ence concept
except that we assune that the test variance of the wthin-
subj ect of test and reference are simlar, so it cancels
out. And there is no subject-by-fornulation interaction.
So, this is also nonexistent. So, ultimately we cone
across with an expression where we only consider the nean
di fferences.

Now, in this concept, this equation, when you
plot it, the upper limt of the bioequival ence criterion
versus the w thin-subject standard devi ati on of the
reference product on a log scale, it beconmes the CV. You
get a relationship like that, that nore is the variability,
hi gher will be the upper limt. So, what happens, if the

variability is high, one can get the bioequivalence [imt
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rai sed

So, this concept was worked on by the working
group of the individual bioequival ence project. W first
t hought over that products which have a difficult product
or problematic product but shows | ower bioequival ence --
| oner w thin-subject variance will have to have stricter
goal posts. So, what the working group devel oped is that
w Il have a reference scaling of all the products whose
variability is nore than a certain specified nunber, and
bel ow that the goal post will not be reduced. It wll
remai n constant. So, sone of the drug products which show
less than -- in this case it's .2 -- wll remain as the
. 125, and those which have got nore than .2 will be scal ed
to the reference |listed drug vari ance.

So, we have two scal es but conceptually one can
think, as Dr. WIIlianms suggested, that for certain products
whi ch have got so-called narrow t herapeutic index drugs,
one can nmake it nmuch stricter for bioequival ence
assessnment. So, we are pretty sure that it will not pose
any safety risks.

But dependi ng upon what are the drugs, one has
to look at what variability it is. |If a drug which has got
high variability, intra-subject variability, but it is

narrow t herapeutic, if we govern our policy with respect to
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the intra-subject variability of the reference product,
then it has to be scaled and it m ght be w dened.

So, we are in a very prelimnary stage and we
have to | ook at various drug products. W have a very
l[imted data set to |look at. So, what we did -- sone of
you m ght have also seen this data set, but | just wanted
for the benefit of this commttee that we have very |limted
12 studies which are having 34 data sets which have been
anal yzed using this criteria. Wiat | will do is to show
you what kind of values we got and howit really cones out
to be interesting enough.

They're all replicate design studies and nost
of them are heal thy subject and sone of them have got
target populations. They represent different dosage forns.

Just for the interest of time, I wll just |ook
at the Cmax. W have anal yzed both AUC and Crax, but |
will just show sone sel ected data anal yzed on Crax.

Now, what this is is this is the plot in order
of the I owest value. Over here is the test/reference ratio
on a log scale for the Crax. The test is nmuch lower. The
test value is much |ower than the reference which is 13-14
percent. On the right-hand side, it goes as high as 15
percent higher than the reference.

So, we can see in 34 data sets there's a whole
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ganmut of values one gets in terns of the nean val ues and
the averages -- differences. So, a lot of Crax val ue, you
can see that the ratios are very close to 1. Sone of them
are, the test is higher than reference, and here the test
is lower than reference.

I n average bi oequi val ence, this is what we see,
but when you add the variance terns, the point |'m nmaking
here is that you always assune the test variability and
reference variability, within-subject variability are
alnmost simlar. So, we shouldn't even consider it because
the subject is its own control, and al so there should not
be any variability between the two fornul ations.

But as you can see here, here is about 50
percent |lower test variability, 50 percent |ower than the
reference, as high as about 70 percent higher than the
reference. A whole ganmut of variability differences we
have seen. This is the same thing, test/reference ratio of
the within-subject variability for Cmax.

Now, this is another term The termsigmaDis
the subject-by-forrmulation interactions. This is again
rank order fromthe | owest value to the highest value. The
statistical experts in our working group suggested that any
val ue less than .15 probably is not that inportant from

this interaction behavior, the subject-by-formulation
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i nteraction behavior. Anything above .15 is quite
i nportant.

So, you can see out of about 9 data sets out of
34, we saw subject-by-formulation interaction nore than
.15. But this is just the observations.

Finally, which is very interesting here, it is
the within-subject variability of the reference product.
Now, it starts from about 10 percent all the way to 50
percent w thin-subject variability of the reference
pr oduct .

So, just looking at this data, if we say from
20 percent is our regulatory cutoff point fromwhich we'l]l
start scaling with respect to the reference listed product,
you can see there are a |ot of data sets in which we scale
it to the reference listed drug, w thin-subject
variability, and below .2, irrespective of whether it is
low or high, we'll keep it as constant .2.

So, the observations that we have seen that in
data sets, which is very limted, we have this variability
differences in test and reference. W have to sone extent
observed sone subject-by-fornulation interactions, and we
see that the reference variability actually ranges from 10
percent to 50 percent dependi ng upon the type of drug.

Sone of the assunptions which we nmake for
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aver age bi oequi val ence may not be true, and here we see
about 8 out of 34 data sets wi thin-subject variability,
reference nore than 20 percent, and the w thin-subject
variability ratio test/reference, you can see 50 percent
| oner than the reference to 200 percent higher than the
reference. And in 8 of 34 subject-by-fornulation
interaction, we see for AUC, and 10 out of 34 we see for
Cmax.

So, this is very limted. |1'mjust show ng
this just that the conmttee wll appreciate that with this
very limted data set, we have observed this, which is that
for narrow therapeutic index drugs we can reference scale
it to make it tighter so that if there is a concern about
safety and efficacy by using this concept.

Now, what we are saying essentially -- and Dr.
WIllians has already alluded to this fact -- is that it
addresses the correct question, this concept, which is the
swtchability, and it considers the subject-by-fornulation
interactions, which is inportant because | have sone
interaction with the two different fornulations that's not
very ideal for that subject or that patient.

Now, there will be an incentive for |ess
vari abl e drug product because the question is such that

this test variability is lower than the reference
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variability. That is nuch easier for the criteria to pass
t he bi oequi val ence testing.

The scaling nmethod which we di scussed with
respect to the reference product, it will be for both
hi ghly variable drugs, as well|l as for certain agency-
speci fied or defined narrow t herapeutic index drugs. So,
it has got the benefit of a whole diverse classes of drug,
drugs in general, but we can pay specific attention to
speci al classes of drug.

Here al so, because we are | ooking at all kinds
of intrinsic factors in the fornulation drug substance, as
well as the type of product, the way we are assessing
bi oequi val ence we can use nore common general popul ation
rather than a very fixed, healthy general popul ation. So,
it wll be easier for people to do this study.

Now here, as all of you know, yesterday it went
on the Internet and today the guidance, prelimnary rough
draft gui dance, has been published, and there will be a
Federal Register notice about the availability of this
guidance. It is available for public comment. So, we are
pl anning to get and we are hoping that we will get a | ot of
comments about this and then act on it and consider it and
reviewit. Then the working group will go through it very

carefully, and then we'll do whatever we can do to get it



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

222
into a nodified version.

VWhat are the next steps in this whole
devel opnment of individual bioequival ence? W have
published it, so nunber 1 is already done.

The agency has broadly shared the data
publicly, whatever data the agency has in house, how to
share the data so that people can have an appreciation who
wants to | ook at the data.

Then as Dr. WIllians alluded to the fact that
expert commttee is formng to ook into all sorts of --
the inplication of the individual bioequival ence concept
and how it should be applied. W' Il get a whole gamut of
advice fromthis expert commttee.

On March 16th to 18th, a joint FDA/ AAPS
wor kshop has been schedul ed to di scuss about narrow
t herapeutic index drugs and individual bioequival ence and
that will help us to devel op public consensus.

Then afterwards, after the neeting, then the
expert commttee wll probably reconvene and offer their
reconmmendati on.

Then the agency may repropose the gui dance
based on the whol e gamut of activities and then have it
again for public comments.

Just to see the last one, this is the working
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group of individual bioequivalence. Al of the working
group has worked very hard from 1992 onwards and especial ly
nmore enphatically for 1994 down to cone up with the
gui dance as well as all the analysis and devel opi ng the
concept and deciding on this scaling system W' re |ooking
forward to getting the comments from everybody.

Thank you very nuch.

DR. ZI MVERVMAN:  Thank you.

Are there questions fromthe commttee? Dr.
Mayer sohn first.

DR. MAYERSOHN: Rabi, you said there were 12
studies in the files. This represents one of then? What
you just presented represents one of those studies?

DR. PATNAI K: These are all 34 data sets of 12
studies. Sone of them have got nore than one anal ysis.

DR. MAYERSOHN: | see. |Is there any way to
characterize themin terns of the classification systemwe
tal ked about today?

DR. PATNAIK: Not all of themwe can do it.

For some of them we can do.

DR. MAYERSOHN: |Is there at |east a rank order
correl ation between those that are nost troubl esonme and
classification 4 or 3 or 2? Do you understand ny question?

DR. PATNAI K: Yes, | understand about the BCS
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classification 1, 2, 3, 4.

DR MAYERSOHN:. Yes.

DR. PATNAIK: W are planning to do that and
|l ook at if there is an absorption problem For sone of the
data, we haven't |ooked at it, but I'msure that the
wor king group is going to ook at, froma BCS standpoint,
what ki nd of drugs and how they rel ate.

DR. MAYERSOHN: | woul d hope there woul d be
sone common characteristics shared by those that are nost
troubl esone that have the greatest variability, and |
encourage you to |l ook at them

DR. PATNAIK: Yes, but | can tell you that just
| ooking at the data sets -- because we have worked on these
data sets so nuch, | can say that sone of the data there,

t hey pass average bi oequi val ence, they pass individual
bi oequi val ence, and they're highly perneabl e/ sol ubl e drugs.

DR. MAYERSOHN: All of these conpounds?

DR. PATNAIK: No. | can tell you a few of them
which | can recall

DR. MAYERSCHN: That are troubl esone?

DR. PATNAI K: That are easy. They're non-
troubl esone. They can easily pass both.

DR. MAYERSOHN: And that's what you woul d have

expect ed.
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PATNAI K:  Yes.

MAYERSOHN:  Ckay.

3 3 3

ZI| MVERMAN:  Dr. Gol dber g?

DR. GOLDBERG  Dr. Patnai k, you tal k about the
agency defining NTI drugs.

DR, PATNAI K:  Yes.

DR. GOLDBERG WII| that be based upon the CFR
classification or on Dr. Burlington's list? Howis the
classification going to be done?

DR. PATNAIK: Dr. Col dberg, | cannot say
because it's all up in the air what will be the criteria,
howit will be devel oped, and the process to be foll owed,
what will be the criteria. | think really John Balian is
going to talk about it. | do not know how the whole |ist
wi |l be devel oped, by what definitions or what criteria to
be used at this tine at |east.

DR. GOLDBERG  Assum ng that the agency does
classify sonme drugs as NTI, will they require retrospective
st udi es?

DR. PATNAIK: | guess not, but I"'mnot really
in a position to tell you which are already on the market
-- that's what you nean. Those that are already on the
mar ket, whether to do another study, even the newcriteria

on this individual bioequival ence, whatever formit takes,
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to show that they are still bioequival ent by the new
met hodol ogy. [Is that your question?

DR GOLDBERG  Yes.

DR. PATNAIK: | do not know. | don't think so,
but again |I'mnot the person to nmake that deci sion.

DR. GOLDBERG  Ckay. Thank you.

DR ZI MVERMAN:  Dr. Branch?

DR. BRANCH: | got very confused as to the
mat hemati cal anal ysis and the |linkage to NTl. Essentially
as | heard Roger talking about it earlier, there was an
idea that with the narrow therapeutic index drugs, you
woul d al l ow the pioneer drug to set the variance, and if it
was tight, then the conpetitor would have to be equally
tight.

But what you presented was actually a variance
to upper limt relationship in which you said if it was
bel ow 20 percent variance, then it would becone fixed. It
seens to ne that what you've actually proposed is exactly
the opposite of what you stated. What you have proposed is
easing the criteria on any drug where the pioneer/reference
has a bi gger variance than 20 percent. |If it's tighter
than 20 percent, you're just keeping the status quo as it
is right now So, it seens to ne that the |inkage between

this analysis and NTlI is arbitrary and nothing to do with
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t hat .

Can you help clarify?

DR. PATNAIK: Yes. Probably you m sunderstood
what | said. Currently for all drugs if we apply the
i ndi vi dual bi oequival ence criteria, irrespective of
what ever classification you have got, then what we'll have
that the working group has cone up with the concept of
constant scaling and reference scaling.

By that, what | nmean is for all drug products
as a conceptual basis, that when w thin-subject variability
is of the reference listed drug, pioneer drug, innovator
drug, is .2 or less than .2, if one uses this criteria and
the upper Iimt is controlled by the magnitude of the
W t hi n-subject variability of the reference product, then
if it isless than .2, then it wll be narrowed if it is
| ess than 1.25.

So, to avoid that, the drugs which have no
probl em but they have intrinsically |ower wthin-subject
variability, there is no reason for the narrowi ng the upper
limt.

DR. BRANCH: Your point is taken. Warfarinis
a good exanpl e.

But ny point is that essentially the narrow

t herapeutic index drugs -- we've just heard today the vast
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majority of themare right down in that box which is going
to stay exactly the sanme as it is now The inplications of
what you're proposing has nothing to do with what's goi ng
be down in the bottomleft-hand corner. It has everything
to do with what's going to be in that graph that goes up on
t he opposite extension. According to what you're saying,
any drug that has a |l arge variance in the pioneer drug, you
wll be able to have wi der goal posts.

DR PATNAI K1 Yes.

DR. BRANCH: So, the focus of this initiative
has nothing to do with narrow therapeutic index drugs. It
has to do with changing the goal posts for drugs that have
i nherent variability.

DR. PATNAIK:  You wll make it nuch nore
tighter for accepting -- for determ ning bioequival ence
because now instead of the higher limt to be 1.25, you are
going to make it |ess.

DR. BRANCH But you said that that's going to
be fixed. You're not going to change --

DR. PATNAIK: No, no. | nmean currently for the
majority of drugs that's what |I'm saying, for special,
what ever the agency cones up with, a list of drugs or how
to identify certain drugs. Wether they will call it a

narrow t herapeutic index drug or a special class of drugs |
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do not know, but for special drugs which needs to pay
careful attention, they may be assessed to a | ower
bi oequi val ence standard --

DR. BRANCH But if you apply the data that we
saw for warfarin earlier today to that graph, can you
interpret what change, if any, this new analysis would
provide for that specific instance, given that the variance
that we saw was in the region of between 5 and 10 percent
in those studies?

DR. PATNAIK: If you see that -- now, if it is
| ess than 20 percent, which is over here --

DR. BRANCH: | think the data we saw earlier
t oday was around about 10 percent. So, it's the extrene
| eft-hand bar that would be represented by warfarin in that
if it was in that data set.

DR. PATNAIK: So, what will happen is that it
wi |l probably come towards the lower than .2. What we are
saying here, irrespective of whatever it is, below .2 wll
keep it as constant but it's not going to --

DR. BRANCH: So, it will make no difference to
t he narrow therapeutic index drugs, which is what | was
sayi ng.

DR. PATNAIK: It makes a difference because it

will be ower. The bioequivalence limt will be |ower
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because we'll not constant scale it. W'Ill scale it to
what ever reference variability shows.

DR. LAMBORN. Could | ask perhaps the sane
guestion in a different way? |If | understand it, you're
saying that for the non-narrow therapeutic index you woul d
use this | ower bound, but for the narrow therapeutic index
you woul d not have a | ower bound, but would allow themto
go further down the |ine?

DR, PATNAI K:  Yes.

DR. LAMBORN. So, the solid line that you're
proposi ng there woul d not be enployed for the narrow
t herapeutic index at the I ower end. You would continue
down that |ine bel ow

DR. PATNAIK: Yes, that is the point. The
point is now for all drugs -- what is the thinking is that
for all drugs we'll have the concept to a constant scaling
as well as the reference scaling. But for certain drugs
whi ch have been identified, instead of going to this |evel,

it will be dictated by whatever w thin-subject variability

di ct at es.

DR ZI MVERVAN.  Dr. Byrn.

DR BYRN. | just wanted to go on. | was
talking earlier about not -- | think one of the goals of

manuf acturing should be to mnimze the variation in
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pharmaceuti cal manufacturing. In other words, the
manuf acturing people don't want to add to the already
existing clinical variation any nore variation. So, |I'm
not sure that we shouldn't have the dotted line for al
drugs.

One of the problens you may get into from going
across with sone, say, non-narrow therapeutic index drug is
that it would reduce the incentive to control manufacturing
of the reference drug product. | think it mght ultimately
benefit the public health to put as many incentives as we
could on innovators as they're devel oping the drug and
marketing it during the period that's on their patent to
tighten up their manufacturing as nuch as possi bl e.

Now, maybe there's a decision, well, it's going
to cost nore and this inproved cost isn't gaining anything
in the public health. But to nme it seens |ike we want to
use the dotted line for all drugs. It would be an
incentive then to do the very best job we can in the
manuf acturing end and that way any variation that you're
seeing is just due to patient variation.

DR. PATNAI K: Yes, but here there are two
things. One issue is that by following the reference
listed drug variability, we beconme too restrictive for

every drug whi ch should not be that restrictive because now
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we are having 1.25 which is |ike an average bi oequival ence
criteria.

DR. BYRN: Right.

DR. PATNAI K: So, nost of the drugs have no
problem Sonme of the drugs are highly variable drugs which
where you see that one can maybe safely w den the goa
posts, the bioequivalence limt. For certain drugs also on
the same token a difficult drug or sonme drugs which need to
be restricted, we can reduce it.

DR. BYRN. | think you' re arguing in effect
what | said, that going along the line at 1.25 for a non-
narrow t herapeutic index drug is the nost cost effective
drug product and you're not gaining anything by staying on
the dotted |ine.

But nyself -- and | don't know how nuch we're
tal king about in cost and naybe that's a way to determ ne
it. It seens like in the perfect world, if we could build
in an incentive to manufacture the drug exactly the sane
every tinme, even a non-narrow therapeutic index, that would
be in the best interest of public health.

DR. PATNAIK: Yes. That is we're saying of the
reference listed drug having the less variability.

DR BYRN:. Right. I'mjust trying to argue for

nmovi ng the concept of less variability from narrow
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t herapeutic index drugs, which | very nuch favor, to al
drugs.

DR. PATNAI K: But what is happening right now,
if a product has got high variability in the reference
listed drug or the innovator drug has got high variability,
the generic or another nmulti-source product should have
either that variability or should match that variability --

DR. BYRN: Right.

DR. PATNAIK: -- so that they can show
bi oequi val ence.

But with this new concept, you can see that if
your variability of the test is |ower than the reference,
so this becones a negative value, then this is a higher
value than if it is lower than the test. So, the whole
t hi ng, keeping the rest of the thing constant, m ght have a
| oner value. It is easier for the firmwhich is conducting
this test to pass the bioequivalence limt.

So, here is a big incentive for the
manuf acturer of a nulti-source product or if they're trying
to change the fornulation to have as good a formul ation as
t hey can manuf acture.

DR. BYRN. Now, one other question. 1Is this
concept in the draft gui dance?

DR PATNAI K:  Yes.
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BYRN: This concept of going across?
PATNAI K:  Constantly.
BYRN. Ckay.

Z| MVERNVAN: Dr. Brazeau?

T 3 3 33

BRAZEAU: |'m wondering if you would be
better off, because | think we got confused in your

nonmencl ature, if you would subdivide drugs |like they did
with the biochem cal classification systemto maybe havi ng
different classes of drugs with narrow therapeutic w ndows,
a high variability, low variability, narrow. Because what
we were doing was getting confused in the different

nomencl ature. So, | think if you differentiate.

Now, in the study data that you showed us, |
think it would also help if you showed us which of those
drugs, or nmaybe just by colors of those graphs, of those
bars that you showed us, correspond to different types of
drugs, like you were tal king narrow therapeutic w ndow or
hi ghly variable. Because it's hard to follow that and the
data is fromnultiple studies. You said there were sone
controls. There were sonme normals and there were sone test
subjects. | have a hard tine to interpret all that.

DR. PATNAI K: The objective was not to really
focus on the application of the data with respect to the

narrow t herapeutic index drugs. The reason was that we
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1 have not yet defined what should be criteria for
2 identifying or saying narrow therapeutic index drugs. All

3 I



