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Those tentative breakpoints are then used in the
design and conduct of Phase IIl clinical trials which are
meant to support safety and efficacy, and it is in the
context of those Phase IIl clinical trials which collects
more extensive clinical efficacy data that the correlation
between clinical outcome and these tentative breakpoints are
devel oped.

That activity is done within the review process of
a new drug application at the FDA, so, in fact, during the
review of an antibiotic, we review not only the clinica
efficacy information, the basic pharmacol ogy and toxicol ogy,
but the m crobiol ogy package includes, in fact, the proposed
standardi zed assays, quality control information, as well as
the proposed breakpoints and all of the information that is
shown here to support setting those interpretive criteria.

The NCCLS is also an organization which reviews
simlar sorts of information, often the sane package of
information, and also develops interpretive criteria for new
drugs and organi sns.

So, the information that is considered in
devel oping the interpretive criteria, setting these
categories of susceptible, internediate, and resistant,
include the assay characteristics, population distributions
of Mics for the inportant pathogenic organi sns.

This is usually based on in vitro infornmation that
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Is collected on a |arge nunber of organisns, the exanple
chat is given or proposed is 500 organi snms, which represent
soth geographic diversity around the country. They should
>e recent clinical isolates relevant to the infections that
are bei ng sought, and should represent not only susceptible
>rganisms, but if there i s evidence on rel evant resistant
nechanisms, those should also be represented in this sanple
>f mcroorganisns for which the distribution of MICs is
>roduced.

This is often presented in tabular form or nost
conveniently in histograns, Which it is very easy to then
determ ne what the overall population distribution of these
MICs are.

The third part of the equation are pharmacokinetic
and pharmacodynani ¢ information. That includes not only
strict or sinply blood levels or tissue |levels, but also an
attenpt to |look at what are the inportant pharnacodynam c
correlates with a particular class of drug and organi sm

For exanple, paraneters such as tinme above MC or
AUC to MC ratio. Many of these are peak concentration to
MCratio, may, in fact, be inportant in predicting efficacy
of certain drugs. These have been worked out for different
cl asses of antibiotics. These factors are also considered
In determning what are |ikely achievable, not only bl ood

| evel s, but pharmacodynam c paraneters, which are associated
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rith predicted efficacy.

Finally, correlation of test results with clinical
utcomes. As | stated, proposed interpretive criteria are
leveloped in the course of drug devel opnent for antibiotics,
ind these are incorporated into the Phase Il clinica
:rials, so that within an application, a sponsor may then
inalyze basel ine MICs for the particular isolated organisns
ind then correlate that with clinical outcomes observed in
-he Phase Il trials.

These are usually broken down by organism and site
>£ infection to really get a sense of how not only the drug
Is performng at a specific site of infection, but what the
correlation with the particular MC and the site of
infection and the etiologic organismare.

[Slide.]

To finish up this section of nmy talk, | just put
ip a list of organisms for which interpretive criteria have
seen established, and this is fromthe nost recent NCCLS
oublication actual ly.

You can see that there are, in fact, a large
nunber of bacteria for which interpretive criteria have been
established. There are also clearly inportant pathogenic
organisns not on this list, for exanple, chlanydia
pneunoni a, nhycobacterium tuberculosis, to nanme just a few

I think that the challenges in devel oping sort of
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standardi zed test nethodology and interpretive criteria
real |y harken back to some of the issues | have tal ked about
and sone of the issues that this conmttee has been
grappling with in terns of devel opi ng standardi zed
met hodol ogy for HIV susceptibility testing.

[Slide.]

What | would like to nove on to now is to touch on
a couple of these regulatory issues, and that is howis this
susceptibility information, once it is obtained in the
course of drug devel opment, now included in the product
| abeling, which is the source really of how we conmunicate
all of this information about the utility of this
information to the practitioner in produce |abeling.

Inportantly, it is also sort of the basis for a
product pronotion, and in that sense, these two inportant
goal s of providing accurate inportant information and
accurate information for product pronotion are very
inportant, and need to be sort of integrated into how the
approach is taken.

[Slide.]

In 1992, the Division of Anti-Infective Drug
Products published a clinical points to consider docunent,
which was titled, "Cinical Devel opnent and Labeling of
Anti-Infective Drug Products."

It was quite a conprehensive docunent that dealt
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with not only a nunber of general issues in the devel opment
of antibiotics, but also had a number of sections that dealt
specifically with clinical trial design within specific
i ndications, and the level of evidence to support approval
of specific indications.

It provided a regulatory framework for the
devel opment and product |abeling of anti-infective drugs,
and while there are certain parts of that docunent that we
have nore recently started to re-review, that is, specific
guidance in terns of clinical trial design, : think there
are some general parts of the docunent which are still
I mportant to consider

The overall goal of this document was specifically
related to reporting of susceptibility testing, and the
format of the M crobiology section was to elimnate
advertising or other pronotion that inplied greater
ef fectiveness of one conmpound versus other conpounds based
solely on in vitro mcrobiologic data.

To that end, one of the sections recomrended a
format for the Mcrobiology subsection. Init, it included
a description of testing nethodology and interpretive
criteria and also a fornmat for the listing of susceptible
m croor gani sns.

[Slide.]

In regard to the inclusion of susceptibility
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information, the reason | amsort of laying this out is
because susceptibility is the converse of resistance, and
the approach in antibacterial |abeling historically has
al ways been to |abel products for those infections due to
suscepti bl e m croorgani sns.

As | said, at the end of nmy talk I will speak
briefly about the whole issue of specific resistance claims
and how that has cone to the fore given recent sort of
clinical and scientific devel opnent.

Susceptibility information is included in two
parts. There is what is often called the first list or |ist
of organisns found specifically in the Indications and Usage
section. Specific wording in the label is that the drug has
been shown to be active against nost strains of
m croorgani snms, both in vitro and in clinical infections as
described in the Indications and Usage section, and | wl|
speak nore about this in a mnute.

The second list of organisns are organisnms for
which only in vitro data are available, and the specific
wording for their inclusion is drug X exhibits in vitro MC
concentrations -- and this would be of a clinically relevant
suscepti bl e breakpoint based on the interpretive criteria
set during the review -- or |ess against nost greater than
equal to 90 percent strains of the follow ng m croorgani sm

however, the safety and effectiveness of the drug in
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treating infections due to these mcroorgani snms has not been
established in adequate and well-controlled clinical trials.

[Slide. 1

In regard to the first list, the first lists again
are those organisns which are listed in the Indications and
Usage section, and for the purposes for this docunent, an
i ndication was defined as the treatnent and/or prevention of
infections at a specific body site due to a specified
suscepti bl e m croorgani sm

| think the inmportant point | want to nmake here is
that the indication is supported by substantial evidence of
ef fectiveness from adequate and well controlled clinical
studies. So, there are clinical data contained within the
application which support not only the use of the activity
of the drug at the body site, but also for the specific
listed mcroorgani sm

In general, organisnms considered to be etiologic
agents in at |east 10 percent of the specific infections
successfully treated wthin any particular indication my be
included in that |ist.

Now, clearly, there are review issues that relate
to this, but this is the general guideline that is provided
in the points to consider docunent. So, again, these are
organisns for which there are clinical data to support

ef fectiveness and safety.
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[Slide.]

The second list or the in vitro list, a list of
criteria were devel oped to support their inclusion in that
list, again with the caveat that there were no clinical data
submtted in the application to support safety and
ef fectiveness.

At |east 100 isolates of each m croorgani sm woul d
be tested -- again, this is a general guideline -- that they
be geographically representative throughout the U S., that
they be recent clinical isolates, represent clinically
rel evant susceptible or resistant mechani sms.

They shoul d be pathogens at body sites of
infections for which clinical effectiveness have been
established, and this links it to the approved clinica
indi cations for the product, and the mean MIC90 should be
equal to or less than the clinically susceptible breakpoint.

[Slide. 1

Finally, the point to consider docunment in the
M cro subsection also lays out the format for the
description of the test nethodol ogy, again describing
di ffusion or dilution techniques, describe quality control
measures, provides the interpretive criteria, which cane
fromthe FDA review, and also provide reference of NCCLS
met hodol ogy, if appropriate.

[Slide.]

M LLER REPORTI NG COWPANY, | NC.
507 C Street, NE

Washi ngton, D.C. 20002
(702) G4R-6666




aj h

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

106

That sort of |ays out how within product
| abeling's clains or descriptions of activity against
susceptibl e organisms are described. Now, nore recently, we
have been reviewing or asked to review specific clainms of
effectiveness for the treatnent of infections due to
resistant organisns, and they may cone in two forns - either
t hose based purely on in vitro information or that
i nformation which nay be collected in the course of the
clinical devel opment of the product.

There are exanples of |abels which carry
information on in vitro activity for resistant organisms,
for exanple, penicillin resistant Strep pneuno or
methicillin resistant Staph aureus, which are included in
the second list or the in vitro list that | have described
wi t hin sone product |abeling.

Those will have had to fulfill the criteria that |
have already laid out in terns of inclusion in that [|ist.

[Slide.]

The second are clains of clinical effectiveness
and where are we in terms of the quantity or the quality of
evi dence and how nmuch evidence do we require to support
clains of clinical evidence for the treatment of resistant
i nfections.

This is an issue that we have had two recent

advi sory conmittee meetings on, and | think it is quite a
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conplex issue, and what | will do is sort of lay out some of
the considerations that have been discussed.

[Slide.]

This again just gets back to the idea that the
indication, that is, the treatment of infection at a
specified body site due to a specified mcroorganism either
susceptible or resistant, say, PRSP, would be supported by
substantial evidence of effectiveness from adequate and wel |
controlled clinical studies, and that in general the
organisms to be considered in at |east 10 percent of the
specific infections successfully treated may be included in
the list.

[Slide.]

| think the general framework that we have
devel oped in terns of thinking about the types of evidence
we would like to see to support clains of effectiveness in
these situations are laid out in the next two slides.

That is, there should be data on activity in vitro
agai nst both susceptible and resistant strains of the
organism and that there be an exploration of the relevance
of the mechanism of resistance to the nechani sm of action of
t he drug.

For exanple, if a sponsor is developing a product
for penicillin resistant Strep pneuno, and the drug is a

quinilone, in fact, the relationship of the resistance to
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penicillin may or may not be relevant to the site of
activity of the drug. Wiether or not that bears on the
observed clinical activity of the product is sonething that
needs to be explored and devel oped throughout the product
development of that product, and that can be done in a
number of ways.

One is to look at activity in animl nodel
systens, again, developing data on activity against
susceptible and resistant strains in vitro, and al so
sonething that was alluded to in the discussion of HV
resistant strains is that information on whether resistant
strains behaved differently than susceptible strains, that
is, are resistant strains nore or less virulent, and this
could either be in animal nodels or is there any clinica
evidence that they either are nore virulent or respond
differently to therapy.

Finally, the clinical information that provides a
framework for assessing whether or not a product has

denonstrated clinical effectiveness for the treatnent of a

resi stant organism includes effectiveness of the product for
the treatnent of infections at a particular body site, for
exanple, if you are devel oping a product for the treatnment
of penicillin resistant Strep pneuno, we need to know, in
fact, that the product is effective for the treatnent of

pneunonia, that is, it fulfills all the
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phar macoki neti ¢/ phar macodynam ¢ characteristics that are
requi site of such an agent.

Secondly, it is effective for the treatment of
susceptible strain to the organism That tells us sonething
about in general the activity of that product against that
genera and species of m croorgani sm

Thirdly, that there is some clinical data that
speaks to the effectiveness of the treatnent for the
resi stant organi smin question.

[Slide.]

(ne of the questions, sort of a central question
I's how nmuch clinical information is necessary for us to draw
a conclusion, in fact, that effectiveness has been
denonst r at ed.

Again, these considerations relate to the type of
evidence that | have spelled out in the previous slide, that
we would like to see a sponsor develop in the course of
seeking one of these indications, that is, how related is
the nmechani sm of resistance and the nechani sm of action of
the drug, what do the in vitro and in vivo data tell us on
the relative activity of the drug against susceptible and
resistant strains.

Finally, this issue of Dbiologic behavior, is there
any evidence that the resistant strains are nore or |ess

pat hogeni c than susceptible strains or are they nore or |ess
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likely to respond to therapy.

Al of that speaks to how readily we can
extrapolate fromthe large body of evidence that may be
avail able on activity against susceptible strains to the
nmore difficult to collect activity on resistant strains.

That is ny last slide. | wll stop there.

DR HAMMER  Thank you very much.

Are there questions fromthe commttee?

| have one or two questions. The data and the
history of bacterial infections and the in vitro activity
and clinical effectiveness are in a very inportant

framework, and we have had the greatest history for that,

but nuch of that clinical testing except for diseases |ike

enterococcal and endocarditis and other special

circunstances can be a single identified organism and a
single identified antibiotic, so the clinical outcome issues

are often easier as far as clinical outcone and

‘m crobi ol ogi ¢ out cone.

| think one of the things we have been westling

with, of course, is we can potentially deal with the in

vitro aspects, but the conbination therapy aspects and the

clinical outcone issues are nore problematic.
Do you have any comrents on that as far as
| abeling issues? | can actually foresee that there may be

for anti-HV drugs now a resistance section within the |abe
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that gives an in vitro description, not too dissimlar from
what we see for antibacterial agents, and then there can be
the clinical data, whatever it mght be, in the clinica
description aspect of it.

But do you have any comments on that, because this
leap is a big leap as far as the clinical effectiveness side
of it?

DR CHKAM: Yes, | guess in general in the
devel opnent of nost antibiotics, we don't run into that
problem In the area in which there is nost experience is
an area that | really don't know well, and that is anti-

t ubercul ar therapy.

That is where | would | ook for nmost of the
anal ogies, so | can't answer that question.

DR. HAMMER. The other question |I would have --
and maybe Dr. Wong wants to comment on this -- when you
t hi nk about other m crobiologic categories, susceptibility
testing, a lot of research, and a lot off activity, attenpts
at standardi zation, but still at least for the non-
mycol ogi st, still confusion is the area of antifungal
therapy, and what progress is being nade there.

Does that give us hope that other groups of
organi snms besi des bacteria that we wll be able to bring
rational issues of susceptibility testing and to standards

to testing and |abeling? Mybe Dr. Wng wants to comment.
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DR WONG Well, | nean antifungal susceptibility

testing has been standardi zed, but the extent to which the
standardi zed results have been related to clinical outcones
is really mnimal.

So, in sone respects, you know, the situation is
simlar to what we see with HV and that we now have
techni ques that appear to give reproducible results, but the
relationship between the results of those susceptibility

tests and clinical outcomes is just in its very early

devel opnent of anal ysis.

So, | don't know that we can draw any concl usions

j.or anal ogies fromthe antifungal field at present.

DR HAMMVER: But we can take confort.

DR WONG Right, we are not alone in not know ng

\exactly how to interpret the results.

DR HAMMER:  Thank you. Dr. Yogev.

DR YOGEV: | think if you want to stay in the

{ bacterial area, we need to look into the enterococcus as an
Qexanple of a conbination with so-called resistant glycoside
| and yet the conbination with anpicillin wouldn't work, so

{ maybe you have to look in the other one which | never saw

any agency regulation is the imunoconprom se, because there
we have a lot of other conmttees, they will work together
to try to decide which triple conbination is better or dua

conmbination in this population, and | think that is where
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the bacteria can help us, if at all

DR HAMMER  Dr. Masur

DR MASUR: One of the things that | am not clear
about is what the relationship of the FDAis to a group |ike
NCCLS. If you are tal king about establishing breakpoints or
other |aboratory parameters, | guess it is desirable to have
an independent respected group which is establishing that
for you, but is the proposal that the FDA would determ ne
what appropriate breakpoints and techni ques woul d be or
woul d they defer this to sone other organization, and if so,
what ot her standard woul d you accept, would you accept what
the commercial assays are telling you, because obviously, we
spend a lot of time tal king about whether those are based in
solid data or not.

In other words, if you are saying you want to
conpare sonething to a breakpoint, whose breakpoint are you
going to use?

DR CHKAM: In regard to antibacterials, the
current status is that the FDA, in the course of their
review of a new drug application, W ll review the proposed
met hodol ogy, which may have al so undergone NCCLS revi ew
i ndependently, and we will review the data to support
setting the interpretive criteria.

Again, the NCCLS -- and we have representatives on

the conmttee of the NCCLS that does set those interpretive

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




ajh

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

114
criteria -- wll again do that independently.

DR MASUR. Does that nmean that the NCCLS m ght
consi der taking this project up? This would be quite an
under t aki ng.

DR HAMVER: | think Dr. Charache mght be able to
hel p us here.

DR CHARACHE: | refuse to speak to the NCCLS, but
| can perhaps add some information

DR HAMVER  That doesn't stop us frominferring,
S0 please go ahead.

DR CHARACHE: | have noticed that. It is
wonderful. W can also give confort to it is no only fung
that has standardized assay, Which has to be interpreted in
terms of what it neans clinically, but also nycobacteria, as
well, and the viral group is well underway now in terns of
getting into the same pickle.

But | think the key concept here has been to
devel op an assay in which the answers always nean the sane
thing. This is |like you have got a swanp, you drop piles
down, you build a platform and then you go fromthere to
see what the relationship is between a given nunber and what
happens clinically.

| do think that in terms of who sets the
breakpoints now, the manufacturers come to the NCCLS before

they start their clinical trials, and at that point, present
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data which is based primarily on pharmacol ogy and
m crobi ol ogy, Wwhich proposes what the breakpoints wll be
for that clinical trial, just as a starting place, so they
can have a legitimate clinical trial based on sone
information on susceptibility and resistance.

The NCCLS approves or nodifies the proposed
breakpoints at that stage. The clinical trials are run, and
then they cone back to the NCCLS, and the final breakpoints
are decided based in part on the clinical information that
is produced, as well as the advanced pharmacol ogi cal data.

The original breakpoints are set by having no
fewer than five laboratories do the testing on the sane
clinical isolates, as well as different isolates to
determne reproducibility and standardization.

So, it is not done in a single |aboratory, and
that is a very inportant point. It is done in nultiple
| abs.

After the breakpoints are selected, every effort
I's made to have concordance between the FDA breakpoints and
t he NCCLS breakpoints. Increasingly, this has been
acconplished. There are a few of the older drugs in which
they are not the same, which presents major problens to drug
manuf acturers and equi prent manufacturers, if they have two
different nunbers they have to worry about.

So, | think the overall process is one which it
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probably is a good idea to think about right now for the
viral testing and how these are set up in terns of

consi dering your breakpoints, which address pharmacol ogi c,

as well as performance standards, and in which the reference
viruses that are used to determne your IC50s are the sane
in different |aboratories.

So, the 1c50 nunbers nean the same thing. Right
now they can nean very different things as a function of how
t he met hod has been set up.

| think the NCCLS could be very hel pful in helping
to work out sonme of these things because they put a |ot of
thought into it over tinme. | should nention that that group
I's made up, one-third of industry, one-third academcs, and
one-third governnent, and the governnent does include the
FDA and sonetines other groups that classify as government
according to their schene.

So, it has devel oped conpetency in a nunber of
areas. Now, | think in ternms of what we are seeing here,
step one is to get some standardization. It doesn't
necessarily mean that every conpany would have to use the
same standard approach. It neans they have to be able to
translate it fromone to another and say this is nunber
means sonmething that will have some basis in which you can
tal k the same | anguage.

DR HAMMER  Geat. Thank you very much.
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M. Harrington

MR HARRINGTON: | had a question about the FDA
How many patients you require in the resistance dataset as
conpared to the approval dataset? |s there a standard
amount of clinical data on nunbers of patients with
resistant organismtreated with the agent in order to get
approval, and do you need statistical significance in that
group or do you just sort of use a subjective judgnment that
you have seen enough patients to put it in?

DR CHKAM: | think it depends on the context,
whi ch are sonme of the considerations that | laid out in ny
last slide. It depends on the context of the overall drug
devel opnent . For some of the devel opnent prograns that have
been targeted specifically at resistant organisms, in fact,
clinical trials have been targeted toward again enrolling
patients with resistant pathogens.

Those are, of course, adequate and well controlled
statistically powered studies. In other settings where you
are looking at collecting efficacy data on resistant
isolates in the course of a broader clinical trial, say, for
exanple, community acquired pneunonia, in fact, the evidence
may be nmuch smaller.

There again, Yyou would have to make a judgnent
based on again the overall context of the product in terns

of its activity both at the site of infection and its
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activity denonstrated against susceptible organi sns which,
by and large, are nuch nore common as etiol ogic agents.

DR HAMMER.  Thank you

Any other questions or conments?

Dr. Yogev.

DR YOGEV: | think one of the dangers to accept
the bacteriology as a nodel for what we are doing is we are
dealing wth a different disease, which is systemc, and not
organ oriented, which nost bacteria area.

One of the problems | had in the past with this
I ssue of pharmacol ogical versus MC, they are related to
what is achievable in the blood, and the best exanple is
Keflex for years was thought to be very good for otitis
media, to find out that it hardly penetrated over there to
get that ratio.

So, while we are considering what paraneters to
use, we should not forget the CNS and other tissue what this
virus is, and nost of the bacteria are not.

DR RAMVER. Agreed. | think this exanple is just
the area that has been nost well standardized for us to see
how far off we are, and the pathogenesis of the disease puts
us even further off than just the technical aspects of
t hi ngs

Thank you very nmuch.

| amsorry, Dr. Jackson
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DR, JACKSON:  Just one question. In terns of just

practically speaking, for a given bacteria, say,
pneunococcus or any other one, in ternms of calculating the
nmean MIC90s, is there a standardi zed panel of isolates that
Is used in this area that is given to the drug conpani es?

DR CHIKAM: You nean as quality control?

DR JACKSON |f you wanted, |ike Dr. Charache was
talking about, if you want to talk about this is the mMIC90,
whether it is between |aboratories or |ooking at different
drugs, is there some sort of standard panel that has been
used to define what the MIC90 isS?

DR CHKAM: There are quality controlled
organi sms set that with known susceptibility MICs to answer
that specific question. In the course of devel opment of a
product, of course, we would also expect to see its activity
or MICs calculated or tested against clinically relevant
isolates, as well. So, it is the conbination of two that
allows us to look at the activity of a new product.

DR HAWER | think we do need to nove on. Thank
you very nuch

Dr. Jeff Murray wll now talk to us about the
regul atory issues related to H'V drug resistance testing and
drug devel opnent.

Use of HIV Resistance Testing in

Drug Devel opnent : Regul atory | ssues

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




ajh

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120
Jeffrey Murray, MD.

DR. MJRRAY: | hope to just set the stage really
for this afternoon's discussion and the regulatory
scenari 0s.

[Slide. 1

| want to briefly coment'on what | think the role
of HV resistance testing is fromour Dvision's
perspective, again reiterate what our objectives are for
Session 4, briefly discuss what | think the limtations of
resistance testing are so far based on what we have heard in
this neeting, what the regulatory use of HV resistance
testing has been in the past and how it is currently being
used, talk about some proposed uses of resistance testing in
clinical trials, and then introduce the regulatory
scenari 0s.

[Slide.]

First, some possible products of this neeting I
think would be hopefully publication of the proceedings, and
| think the Resistance Col |l aborative Goup have tal ked about
"doing this, and this will be very good to dissem nate what
we have heard here beyond Holiday Inn in Gaithersburg.

Also, if possible, to develop or start to devel op
an FDA gui dance docunent or sonething witten that can be
di ssem nated for public coment on the use of HV resistance

testing in drug devel opnent, and then also | think that
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there are maybe sone possible research initiatives, so that
we Wil be able to share fromthis neeting wth other
agencies, maybe relating to quality control studies that
coul d be acconplished through NIH through DAIDS Virol ogy
grant or also, as was just referred to, a conmttee or some
mechani sm for developing nutational algorithns for setting
breakpoints, and | think we have already got sone |eads on
that, and then also sonme surveillance initiatives that CDC
may have interest in.

[Slide.]

So, the role of resistance testing | think, from
the Division's perspective is really to provide useful
information to clinics, clinicians and patients, and have
scientifically sound |abeling, which would then nean
scientifically sound pronotion, |abeling being the basis for
pronotion.

To potentially inprove clinical trial designs both
In treatment experienced patients and salvage, | think is
where resistance testing could be helpful, possibly to
enrich study populations for patients likely to respond, and
we are just very keenly interested in surveillance issues to
characterize a drug's activity postmarketing, and of course
‘nmonitoring the transmssion of drug resistant H V.

[Slide.]

What we don't think of resistance testing doing is
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serving as -- not being a primary efficacy endpoint, and I
think H V-RNA together with CD4 or clinical progression are
the accepted efficacy endpoints, but they may help to
establish a niche support for accelerated approval and
indication, and they are likely to influence drug
devel opnent strategies in all phases of drug devel opnent.

[Slide.]

Sone considerations is that conpared to H V-RNA
testing -- the Resistance Collaborative Goup was kind of
nmodel ed after the Surrogate Marker Working Goup -- HV
resistance testing is nore drug-dependent, nmuch |ike
concentration nonitoring, nonitoring of therapeutic drug
concentrations, and so nutational algorithnms and breakpoints
wll need to be revised for each new drug approval and
updat ed postmarketing, and, you know, one size doesn't fit
all, one breakpoint is not going to fit all drugs. It is
going to be very drug-dependent.

Efficient use of a way of developing this would be
to do it, of course, during drug devel opment, and to
characterize the clinical relevance of genotypic and
phenot ypi ¢ susceptibility throughout all stages.

I think if we could do this as each drug cones
out, nuch like anti-infectives do, it would be a nore
efficient way of doing it. Right now | think we have to

play sone catch-up with the 12 or 13 drugs that are already
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out there.

[Slide.]

So, the objectives for this afternoon really are
to obtain guidance on the anount and type of resistance data
that should be expected of sponsors during drug devel opnent,
for an NDA, and postmarketi ng.

How this data can be used in product |abeling and
i ndi cations, and how we can start using resistance testing
in clinical trial designs or considering the inmpact of
resistance testing if it is done independently by
I nvestigators.

[Slide.]

It looks like the imtations of resistance
testing for HV so far. There is still sone question about
the reliability of the assays, there is assay factors,
clinical factors as we discussed earlier this norning,
difficulty in defining resistance, and then other
confounding factors in interpreting the analysis, and al so
the feasibility of real-time use of resistance testing in
clinical trial will need to be discussed.

[Slide.]

So far, how have we used resistance testing, HV
resi stance testing? |t does appear in the labeling, and it
appears promnently in some |abels, in Warning sections, box

war ni ngs even in the M crobiology section, even in the
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Cinical section in at |east one |abel

There have been proposals to use it for treatnent
indications, and | think the exanple from Monday for
adefovir was a current proposal for that. There has been at
| east one case, been an approvability issue, and that for
saqui navir and the Invirase formulation.

Then, it is currently, of course, being used to
support clinical devel opment.

[Slide.]

In labeling so far, | think the enphasis of the
Division has been to include things in the |abel that
enphasi ze high level resistance that |leads to class cross-
resi stance, that jeopardizes the use of other drugs, drugs
of the sane class.

The Division has been sonmewhat reluctant to
include statenments describing lack of resistance, and that
I's because of recognizing the current technol ogical
limtations, the presence of resistance is nore useful
information than the absence of detectable resistance.

So, it seens |like a double standard, but | think
it isreally the linitations of the data. In all of the
non- nucl eosi de reverse transcriptase inhibitors, there is a
war ni ng regarding resistance, and nevirapine, not to pick on
any one drug, but since it was the first approved, | wll

read what its warning is on the label regard resistance.
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"Resistant virus energes rapidly and uniformy
when Viramune is administered as nonotherapy. Therefore
Viramune should always be admnistered in conbination with
antiretroviral agents."

[Slide.]

This was based on really pooled data from Phase
[/11 studies using nevirapine as nonotherapy. The database
was about 24 patients in which 100 percent had a greater
than 100-fold decrease in phenotypic susceptibility at 8
weeks. Al of these patients had one or nore predicted RT
mutations, 80 percent of themhad it at 181. [t was
bi ol ogically plausible because this nutation was near the RT
binding site.

[Slide.]

Resi stance | abeling has been used to describe
real ly appropriate use of the drug, so as far as things that
have been in the |abel regarding what the frequency of
resi stance would be, it has been described to encourage
proper dosing and use of conbination therapy as woul d occur
in the Crixivan label, and it has not been used to date to
enphasi ze that resistance develops nore slowy with one drug
conmpared to another.

[Slide.]

In the current indinavir |abel, there is a table

that describes the frequency of resistance at 24 weeks --
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this data is pulled fromtwo studies -- showi ng that the
frequency of resistance to indinavir is less if you take the
appropriate dose, 2.4 grans per day versus less than 2.4
grams per day, or if it is used in combination with AZT.

We included this in the |abel because it hopefully
pronot es good use of the drug.

[Slide. 1

Treatment indications. The nost recent exanpl e,
of course, probably the only true exanple is adefovir where
the sponsor has actually requested an indication. In this
case, it was in a treatment experienced, nuke-experienced
patients. It was based on the sponsor's interpretation of
resistant subgroup analysis in patients with high level AZT
and 3TC resi stance.

Currently, there is no such indication in the
| abel . Previous labels, you mght note that there have been
| abel s where there has been indication for treatnent,
experienced individuals, but it really wasn't based on
resistance testing. It is sort of by default, like the
previous |abels, for Zerit and Hvid.

It was nore so because the data didn't support
first-line treatnment, not because of the study result
suggest ed exceptional activity in experienced patients or
patients who were necessarily identified as having

resistance to another drug of the sane class, and the
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studies in these cases were done in treatnment experienced to

fulfill the intent of accel erated approval.
[Slide. 1
As far as approvability issues, | think wth

saqui navir, the issue of resistance came up as a possible
approvability issues. As you know, Invirase was the first
protease inhibitor on the nmarket, but suffers from poor
bi oavai l ability of about 4 percent, and a concern at the
tinme of approval was what the effect of Invirase would be on
the use of subsequent protease inhibitors, that is, after
virologic failure, with Invirase, would patients still be
able to derive benefit from subsequent PIs, and this
question was the inpetus for conducting study AZTG 333,
which you heard about yesterday, where Invirase was followed
by indinavir.

| think at the time of the approval, we were
somewhat conforted by sonething that really didn't translate
clinically. The resistance data that was in the NDA
suggested that saquinavir selected for nutations 90, NR-48
in both in vitro and clinical isolates, and it |ooked |ike
there was inconplete overlap with nutations selected by
ot her protease inhibitors being devel oped at the tine. That
woul d be ritonavir and indinavir, which were selected for
mutations, such as 82 and 84 and 54.

In the back of | think a ot of people's mnds was
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a concern regarding other polynorphisnms, so that kind of
based on this kind of data, you know, Invirase was approved
with a | abel precaution, which is also now included in other
protease I nhibitor |abels.

[Slide.]

It states, under Precautions, Resistance/Cross-
resi stance, "The potential for H'V cross-resistance between
protease inhibitors has not been fully explored. Therefore,
it is unknown what effect (drug name) will have on the
activity of subsequent protease inhibitors."

[Slide.]

| think nmaybe what we learned fromthis exanple is
that non-overlap of nutations selected by a particular drug
does not always predict lack of clinical cross-resistance.

In fact, the L9o nutation appears to decrease clinica
responsiveness to nost all of the approved protease
inhibitors including ritonavir, indinavir, and nelfinavir,
and the LooM nutation was included in the DAP algorithm for
the approved protease inhibitors.

[Slide.]

As far as use in clinical trial design,
preclinically, the sponsors have sonetines considered
resistance testing to possibly support a duration of
monot her apy.

As you are aware, HIV drugs are sometinmes studied
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Eor short periods as nonot herapy, maybe up from1 to 3
veeks, and perhaps if your preclinical program showed a high
Level resistance to a single nutation, maybe a study as
nonot herapy would not be a wise thing to do.

So, resistance testing mght even influence the
design of the first clinical trial in HV infected patients.

It could also be used for inclusion and excl usion
criteria, and | think there is sone thorny issues here,
shich has already been brought up by the committee. You
coul d exclude patients wth nutations to enrich patients who
are likely to respond.

You could include patients with nmutations to
eval uate drug against resistant virus, and then you coul d
al so use resistance testing for protocol nanagenent
criteria, choice of drugs or concomtant nedications after
virologic failures.

[Slide.]

Some other problens with resistance testing in
trials, some possible lintations. Can they be conducted in
real time? Are the assays -- there is a consensus that the
assays are reliable enough to start using them as inclusion
and exclusion criteria. To exclude patients from
participation would be probably a big step.

Then, would ad |ib use by investigators,

clinicians of resistance testing in open-label trials, could
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this lead to bias in that investigators mght use resistance
testing to choose part of the regimen, and this could be
applied differentially across treatnent arnmns.

W already seen differences in GART, VIRADEP, and
other 3001 studies, so how resistance testing is applied
across treatment arns, Wwhether we choose to include it in
trials or not, it is still, | think, a force that we are
going to have to deal wth.

[ Slide.]

There are four basic questions to this session,
and | think after lunch, we are going to try to address
t hese questions using exanples, regulatory scenarios which
sonetines a specific exanple I think can help to tease out
the issues better, but the basic questions are we want the
conmmttee to coment on the anmount and type of data needed
to support a clinical devel opnent program support and
initiate a clinical drug devel opment program the anount of
data needed to claimactivity against resistance isolates,
and to profile a drug's potential for inducing resistance or

cross-resistance Wthin a class, and al so then to conment on

the amount and type of data that sponsors should be

col l ecting postmarketing since, as new drugs are released to
the market, wll have to be continuously updated.
[Slide.]

W have four regulatory scenarios that you wl
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hear after lunch. Each has its own set of questions, and we
hope that they will be able to help the commttee to address
the rather tough questions we have under Session 4.

DR HAMVER  Thank you very much.

Are there questions for Dr. Miurray or comments?

The only comment | would make is to enphasize --
and I will get to this in the afternoon discussion -- that
refraining from any |abel indication about a di m nished
potential to engender cross-resistance, that caution should
remain because | think for all the reasons you stated and as
we devel op nore know edge, there are direct and indirect
mechani sms for cross-resistance, and would be potentially
quite harnful to take a step, giving a label indication for
| ack of cross-resistance engendernent without a huge dataset
to support that.

Questions?

Gkay. This was an introduction to this afternoon
W are on tine. We will break and return at 1 o'clock.
Thank you.

[ Wereupon, at 11:59 a.m, the proceedings were

recessed, to be resumed at 1:00 p.m1
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AFTERNOON PROCEEDI NGS
[1:00 p.Mm1

DR HAMER. | would like to call the session back
to order.

OQpen Public Hearing

DR. HAMMER.  The first order of business this
afternoon is the open public hearing. There are three
i ndi vi dual s who have signed up in advance. | would ask that
those individuals who come up to speak, please identify
t hensel ves, their organization for the record. Aso, if you
have not signed up, but have a statement you w sh to nake,
you W ll be permtted to do so.

I woul d also ask anyone who speaks to limt their
conments to under five minutes if at all possible. Ve have
a lot to do this afternoon and need to accelerate the
schedule a hit.

Wth that, the first individual signed up for the
open public hearing is Dr. Cyde Cunpacker from Harvard
Medi cal  School .

dyde.

DR CRUVPACKER:  Thank you, Scott.

M/ name is Oyde Crunpacker. | amat Harvard
Medi cal School and Beth |srael Deaconess Medical Center. |
paid nmy own way to this meeting. | am not being sponsored

by anybody.

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

133

| just wanted to nmake just some very brief
comrents about what | think is where we are with trying to
get accurate ways of neasuring resistance and sort of where
we have been.

| think the whole effort to devel op neasures of
resistance to antivirals has been a very difficult one.
There are only two viruses and two drugs that we have
resistance data on that | think is clinically significant.
That is HSV with acyclovir and AZT with H V.

| think the clinical significance of resistance of
HV to AZT, | think was established through a collaborative
working effort of six AZTG | abs and the Departnent of
Def ense to use a PBMC-based assay, Wwhich we struggled a |ong
tine to devel op, because we could then neasure every virus
that we could grow out of a patient.

| think we are unlikely to ever be able to repeat
this with that same degree of rigor because of the onset of
conbi nation therapy conplicating everything we do, but I
think we were able to show that a high level of resistance
to AZT, measured by 1 mcronolar or nore, did predict nore
rapid acceleration to death in a statistically significant
way, a nhoderate |evel of resistance like 0.2 was not
associ ated with progression.

So, | think it was a useful exercise and

established for the first tine that resistance of AZT and
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1V was bad

I think that some of the things we |earned may
still be useful for this current era. | think
standardi zation of a panel of clinical isolates is
»ssential, and we have heard about this several times during
-his neeting, and | would just like to repeat it, that a
>aseline and followup data on a new drug is really | think
cey, and just to point out historically that Larder and
temp, With only six pairs, were able to identify 80 percent
>f the AZT mutations - 67, 72, 9, and 15, and with one nore,
11, they eventually described 90 percent of them

So, pairs are crucial in patients who are taking
nultiple drugs. | think the new reconbinant viral assays
>eing sO attractive because they can be done rapidly, |
-hink that it is going to be still inportant to try to
compare Some standard panel s.

| think the current dilenma about NNRTI resistance
s>eing neasured by Virologic and virco m ght be able to be
clarified by using a standardized or a different PBMC based
assay perhaps and conparing that to the data that they are
getting, as was suggested by Roger Ponerantz this norning.

The other thing | would like to address is the
question of viral fitness, and | think we have heard about
this in several contexts this nmorning, but | think we are

still at a very early stage in trying to define what fitness
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means, how to measure it.

| think a definition of fitness as a neasure of
the ability of a virus resistant nutant to result in a virus
which replicates less efficiently mght be a useful one in
this context, and I think John Coffin pointed out, | think
very elegantly, that resistant nutations may confer a
difficulty or a less replication advantage to a virus
conpared to wld type.

Qur lab in Boston has recently shown that the 74V
mutati ons selected by ddr and the 184V nutation sel ected by
3TC will result in a virus which has a |ess processive
reverse transcriptase. So, the decreased growth that occurs
with these mutations, | think now has as bi ochem ca
confirmation, that the altered enzyme is biochemcally
different, and | think this could provide a way then to
understand how drugs that are going to be devel oped to work
on resistance virus mght definitely be generated.

| think conpanies can help their case by trying to
define biochemcal alterations associated wth resistance
mutations to their drugs, because | think, as we heard
earlier fromthe FDA, understanding nmechani sns of resistance
Is a very powerful argument that a drug mght be useful

| think the best exanple that we have of this so
far, as we have heard earlier, as well, is the case of

adefovir producing a greater decrease in viral load on those
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viruses that have a 184 mutation

| think the work of Mchael MIler and others to
define this is the best exanple we have so far of a new drug
that mght have a niche really against resistant viruses.

So, | think the nmore we can understand what the
virol ogi c consequences on the replicative enzymes t hat
viruses need to replicate are of drug mutations, | think the
faster this process can go forward.

Thank you.

DR HAMMER.  Thank you very much, C yde.

The next speaker is Francois Houyez. |s he here?

[No response. ]

DR HAMVER.  The third speaker then signed up is
Brendan Larder.

DR LARDER. | am Brendan Larder fromvVirco.

This is kind of a last-minute thing. | just put a
few slides together to really talk about drug profiling,
preclinical drug profiling, because sone things have been
di scussed about profiling so far, but a bit |ike resistance
testing, it is already here, we are already doing it, and I
thought | would like to just go through a few issues and
show a bit of data just to try and put it into context, and
t hen address sone questions in a few mnutes tine.

[Slide. 1

The background, | think we all know about the term
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new, new antiretroviral is now being developed in the
backdrop of extensive resistance. I n sone cases we are
seeing, when we survey thousands or tens of thousands of
sampl es, 50 percent of those or nearly 50 percent of it, 215
mutation or 184 nutation, et cetera.

So, it is very obvious, and | think it was obvious
from the discussions on Mnday anmongst the panel, that drugs
that are being devel oped now are needed in sal vage therapy
to inhibit resistant strains. So, it is very clear that the
determ nation of cross-resistance profiles as new inhibitors
prior to clinical evaluation is very inportant.

[Slide.]

There are obviously a nunber of issues, and these
are all the issues that we are grappling with in the mddle
of actually doing these studies. So, firstly, how should we
choose sanples to actually study and from which pool should
we derive those sanples? How many sanples should we
anal yze, how are they selected? Wich assay should be used
to actually analyze then? How should the data be anal yzed,
presented, and interpreted?

[Slide.]

Just as an exanple of some of the work that we
have done with profiling, we have profiled really quite a
lot of drugs now to a greater and |esser extent. | think a

primary exanple is this good one, and maybe can serve as
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some sort of nodel for how these things could be done in the
future.

| guess, as many people know, tipranavir is a
>rotease inhibitor that had a suspected novel resistance
>rofile. [Inaudible] came to us to try and see if we would
>rofile using our database to |ook at a |arge nunber of
isolates to see if this suspicion was borne out, the
activity to tipranavir against a diverse selection of Pl
resistant clinical isolates was warranted.

[Slide.]

This is how we went about sanple selection. W
Looked for recent sanples from our pheno/ geno database,
vhich currently has in excess of 35000 sanples and with a
vhole gamut of phenotypes.

So, we made selection actually based on the
ohenotype, but not on the genotype, which | think is quite
inportant. We picked out the first, | think 100 or so
sanples that were broadly Pl cross-resistant, and we defined
that. This was just before tipranavir was approved, so we
didn't include tipranavir, we didn't have the data. So,
broadly resistant, cross-resistant, was resistant to 304 of
the current MPIs at that tine.

We also wanted to | ook at resistance to sanples
that were resistant only to one of the PIs, saquinavir,

nel finavir, ritonavir. W couldn't find any sanples that
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were resistant only to indinavir.

Qoviously, all of the reconbinant viruses, because
we used the antiviral nethod, was sequenced, ABI
Technologies confirmed t he genot ype.

[Slide.]

This is how we presented the data. First, the
popul ation data. | amjust going to concentrate with the
two data slides on the highly cross-resistant sanple, that
sanpl e of 105.

The top part of this panel shows the preval ence of
nutations in the protease, and it shows really what you
woul d expect fromprotease inhibitor resistant sanple, and
shows kind of a balance. It was about 40 percent, 82, 84,
something |ike 70, 80 percent, 90, sone 48, and then a whole
range of different polynorphisnms or secondary conpensation
mut ati ons.

If you look at the conposite or the nmean fold
resistance of all those isolates to the drugs, this is what
we found, so this confirns what we pulled out of the
dat abase, indinavir, ritonavir, nelfinavir, saquinavir, the
mean fold resistance or increased 1cso was at | east 40-fold,
It was somewhere between 80 and 90-fold for ritonavir.

The nmean fold resistance for tipranavir was 2-
fold. So, this is really quite inpressive and was quite

nice to see in terns of trying to develop a drug that was
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active agai nst these viruses.

[Slide. 1

What | showis really all of the data. This is an
easy way of looking at it. So, what we did here was to line
up the fold increase of 1Cc50 going fromthe nost resistant,
tipranavir isolate to the nost sensitive, and in this case,
sone hypersensitivity, again, the fold increase in
resistance to indinavir, ritonavir, saquinavir, sanple by
sanple. These boxes have got numbers in them you don't see
them but if you just look at the colors, then, the color
coding is the kind of coding we have been tal king about over
the past couple of days, green being less than 4-fold
i ncrease, in 1cs50, the yellow, between 4 and 10, and the
red, greater than 10.

So, obviously, the first thing that is striking is
that nost of these isolates that we picked out are resistant
to nost of the pis at a high level greater than 10fold. |
can see sone of the numbers fromhere. This sanple is 105-
fold for indinavir, 90 for ritonavir, et cetera.

The other striking thing, by lining up the sanples
like this, you can see there is a |large degree of |ack of
cross-resistance, tipranavir to the other drugs.

So, we can inmmediately now quantitate this with a
fair sanple size, say 95 of the sanples are sensitive 8, and

this is where the percentage is now, internediates, and only
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two showed any sort of resistance.

So, Wwe have sone quantifiable nunber that we can
put on it with a panel of isolates that we have now defi ned
by genot ype.

[Slide.]

To summarize that, | think that this study in
particular highlights the utility or the potential utility
of in vitro susceptibility profiling of new antiretrovirals,
and maybe can be taken as some sort of nodel. One mght
thi nk about doing this in the future.

But there are issues. The sanple choice and the
size of the sanple is an issue, and these are really quite
I mportant issues to avoid selection bias and
underrepresentation, and so we can't just hand-pick a few
sanpl es.

Finally, and this is sonething that we have been
trying to devel op ourselves, but this is in somewhat of a
vacuum standardi zation of data analysis on presentation we
think woul d be useful to enable conparisons between
i nhibitors and between studies.

If we are tal king about regulations and what
conpani es or pharnmaceutical conpanies are hoping to expected
to do when you bring packages forward to the FDA, then,
these sort of packages would be useful, but we need to be

able to have sone standardi zation, so we can nake
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conparisons between the different drugs.

That is all | wanted to say. Thank you.

DR HAMVER  Thank you, Brendan. That is very
hel pful .

Brendan is the third and |ast person who signed up
i n advance for the open public hearing.

I's there anyone who wi shes to step forward and
make any additional conmments?

[No response. ]

DR. HAMMER:  If not, the open public hearing is
formally closed, and we will nove on to the continuation of
Session 4. The conmmttee has been given five questions to
di scuss and also four clinical regulatory scenarios, |
shoul d say, not clinical, but regulatory scenarios, and what
we are going to do is discuss the regulatory scenarios first
and hopefully, fairly conpletely.

What we don't address in the five questions in our
di scussion of the regulatory scenarios, we wll then attenpt
to cover briefly at the end, because it is quite an agenda
and we want to try to hit this efficiently.

To kick off the regulatory scenario presentation,
| would like to welcone Dr. Katherine Laessig fromthe FDA

Presentati on of Regulatory Proposals

Kat heri ne Laessig, M.D.

or. LAESSIG  Good afternoon. For the next 30
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mnutes or so, | wll be presenting four regulatory
scenarios designed to highlight some of the issues of HYV
resi stance testing and drug devel oprent.

The information I wll present includes
hypot hetical clainms and indications, potentially involve
sections of the drug |abeling, and exanples of supportive
evi dence.

After | present each scenario, please take five
mnutes or so to respond to the questions posed.

So, let's get started.

[Slide.]

Scenario No. 1 involves a claimof lack of
devel opnent of resistance.

[Slide. 1

The affected sections of the |abeling include
Microbiology, specifically, antiviral activity in vitro and
resi stance.

[Slide. 1

Drug Ris marketed for the treatnent of HV in
conbination with other antiretroviral agents. |nvestigation
of resistance to Drug R has included in vitro selection
studi es, involving passaging of HV strains in the presence
of Drug R A few clinical and laboratory strains with
reduced phenotypic susceptibility have been isol ated,

however, no consistently identified genotypic nutation has
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been seen in either the lab or the clinical isolates.

[Slide.]

The Scenario No. 1 questions are: Is the failure
to identify genetic nutations in the presence of reduced
phenotypic susceptibility sufficient to support a claimof a
lack of devel opnent of resistance?

Second. What can be concluded if there is neither
reduced phenotypic susceptibility nor evidence of genotypic
mnut ati ons?

Third. What type of evidence is needed to support
a claimof infrequent resistance or slow energence of
T esi stance?

DR HAMMER  Thank you. Five mnutes to discuss
this is a challenge for a single individual, let alone a
zonmttee, but what | would suggest is that commttee
nenbers who wish to respond, rather than going through each
question around the table, why don't you respond to one or
nore of the questions placed, although start with the first.

Who would like to leap in? M. Harrington

MR, HARRI NGTON: In answer to Question 1, no, it
I's not enough to failure to identify the genetic nutations,
and the third question, | think it is really important to
di stinguish between in vitro and in vivo, and the question
doesn't really do that, but | would just say you want

clinical evidence of activity to support a claim of
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I nfrequent resistance.

DR RAMMER  Dr. Mayers.

DR MAYERS: | think I have talked to Conpany X a
few times.

| think that it is really inportant when you do
these types of studies that you get the right sanples
collected at the time point, and there are certain drugs for
whi ch patients feel about phenotype, but | believe there
actually is genetics.

(ne exanple. A conpany that canme to this
conmttee had 1,000 sanples they |ooked at, but they weren't
collected right, and they didn't look in the right
reservoir, and Stanford |ooked at 25 patients who had good
baseline plasma and good failure sanples after they had
failed wwth rising viral load, and with 25 sanpl es,
identified 6 nmutations that were clearly selected for by
that drug in failure.

So, | think that it is going to be critically
Important for these types of clains that there be a very
good collection of sanples at baseline, collection of
sanples of virologic failure, and a careful |ook at what is
sel ected out of the genetic background by that drug, and if
you saw absol utely nothing, my suspicion would be that the
drug wasn't doing anything virologically, and wasn't

pressing the virus at all.

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




)

)

ajh

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

146

DR. RAMMER. Ot her conments?

Dr. Pettinelli

DR PETTINELLI: In this kind of scenario, would
the standardization of the assay per se, for exanple, in
terms of inoculum or other paraneter, would be half-full
because we don't really know the reason why, there is
concern what are the conditions in which the assay was
conducted, and is there any way we can standardize that at
the list and give sone gui dance.

DR RAMVER: Are you framng a question, Carla?

DR PETTINELLI: For the virologist. In a certain
sense, Yyou know, could that have an interpretation on this
kind of scenario, is that possible.

DR RAMVER. | think depending on the assay,
certainly the inocul um size can be inportant. |t depends |
think on the potency of the agent, the target, and the virus
i noculum that you are putting in, but there are certainly
assays in which you can drive the IC50 one way or another by
the amount of virus that you put in, so |l think it is a good
poi nt about standardization.

I think the last two points raise issues about the
techni cal background in which the data come forward, and |
think that needs to be the first point of departure.

| might just comment. |f we accept that, then,

how do you interpret these scenarios and these questions or
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how do you answer thenf

| agree with M. Harrington. | think probably the
consensus of the commttee is the failure to identify
genetic nutations in the presence of reduced phenotypic
susceptibility does not support a claimof |ack of
devel opnent of resistance.

We know that patients fail on drugs, that there
are resistance mechanisns that are there that you can
measure fold changes in susceptibility to at |east one other
approved agent, and there is no controversy -- | amtalking
about D4T right now -- for which there is no controversy
about the genetic basis of that.

| think the other aspect that comes out, and it
has cone out this norning, and | think we will be hearing
more about it, is the issue of cellular nechanisns of
resi stance, particularly for drugs that are intracellularly
phosphoryl ated anabolically, and also that can be subject to
punp mechani sns.

So, | think the answer to No. 1 is no.

What can be concluded if there is neither reduced
phenot ypi ¢ susceptibility nor evidence of genotypic
mutation? This is a slight different question, but | guess
the question is deriving fromif you isolate a virus in the
presence of failure, is that what that question is driving

at? (kay.
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Then, | think you have to ask the question are
there other factors which we have tal ked about,
pharmacokinetic factors, as the drug is absorbed, is there
adherence, et cetera. Assumng that the drug is absorbed
and reaches a level, what can you assume by this if there is
failure?

If there is not resistance by what we are
classically defining, | think you would also again have to
ask the technical question of how the assays were done and
what they | ooked for.

| think, for exanple, has the entire reverse
transcriptase, if an RT inhibitor, been sequenced, because
the nmore we look at the right end of the nolecule, the nore
interesting nmutations show up there, and many assays don't
classically, although we have extended out beyond codon 240
t0 codon 400 routinely, we discovered a |ot there, we may
di scover nore.

So, the issue is again what the dataset i s and how
good the data are, but | think the major question there may
al so be assumng that the drug is absorbed and that
adherence is not a problem is the drug potent enough, and
it gets to the issue of lack of selective pressure.

A claimof lack of resistance relates to the first
question. It may nean that you are not just putting enough

pressure on the virus. So, if you have a nodestly potent
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drug that then clainms lack of a resistance energence, the
first thing | would worry about is that you are not putting
enough pressure on the drug to actually select resistance.

The other thing that should be nentioned in this,
and it cones up with a later scenario, is the issue of
Cross-resi stance. You have to be very careful. It is
another reason to test isolates, not only against the agent
itself, but against other agents in the sane class, is that
a nunber of agents may not select for resistance to itself,
but may select pernutations to other agents and the thing
that has now been reported by a nunber of |aboratories about
D4T or D4T and ddI in conbination that | can select for.

Associ ated resistance nutations and the 1.51 multi-
nucl eosi de conpl ex nmeans that you need to | ook beyond the
drug itself and susceptibility change to the drug.

And what type of evidence is needed to support a

claim of infrequent resistance or slow enmergence of

resistance? | think the latter is easier probably than the
former. | think the issues of slow emergence of resistance
really relate -- we have had a nunmber of exanples of that --

It relates to the genetic barrier for the particular drug
and the nunbers of nutations that are really required and
the frequency with which they go in and the facility with
which they go in to devel op resistance.

So, if you have single-step, high |evel
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resistance, it is fast, and if you need multiple nutations
to develop high level or higher level resistance, like with
zi dovudi ne or the protease inhibitors it is slow

Devel opi ng that dataset in vitro and potentially
in vivo is reasonable, | think, and can be done, and is
i nportant because genetic barriers and putting conbinations
together need to be thought about by physicians and
patients.

The frequency with which this all happens, | think
requires a fairly large dataset and is conplicated by the
concomtant drugs that are admnistered, and all the other
confounding factors we have tal ked about.

So, in order to answer the forner first part of
the question, you need a pretty |arge dataset, probably
hundreds of patients treated with different comnbinations
studi ed very carefully. | don't think | could be nore
specific than that, but a 20-patient study would not do it.

Q her comments on the first scenario? You were
told five mnutes. W have already gone over, but we are
going to be efficient on the other five questions.

Any other comments on Scenario 1?2 Did we respond
to a reasonable extent to Scenario 1? (kay.

DR LAESSIG Scenario No. 2 involves a claimof a
| ack of cross-resistance within a drug cl ass.

[Slide.]
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The affected section of the labeling is
M crobiol ogy: Cross-resistance, |Indications and Usage, and
Description of Qdinical Studies.

[Slide. 1

A sponsor has conducted an uncontrolled rollover
study of 30 patients who net protocol definitions of
virologic failure in earlier clinical trials, and failed
protease i nhibitor AL Patients were treated in the rollover
study with a conbination reginmen including protease
inhibitor B. Genotyping was done prior to therapy,
initially with protease inhibitor A and at the time of
virologic failure to protease inhibitor A and that reveal ed
a typical nutation. Results of the rollover study reveal ed
that greater than 50 percent of the patients had a vira
| oad below the limt of quantitation at week 24 of the
rol | over study.

The questions are: \What type of evidence is
needed to support a claimof lack of cross-resistance
between two drugs in the same class? Please consider each
class individually.

Wul d analysis of a statistically significant
difference in responder rates of test drug versus control
regi mens be needed, or would predeterm ned percentage
response rates in a mninmm nunber of patients be suitable?

How shoul d additional studies be addressed
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post marketing as additional drugs of the sane class enter
the market?

DR HAMVER:  Anot her straightforward scenario.

Who would like to start?

DR JOLSON: Scott, the one thing I will nention
for the commttee to consider -- | know these sound Iike
these are very, very hard scenarios, but even though they
are hypothetical, they are sonewhat typical of the sorts of
I ssues that sponsors are asking the agency to think about in
terns of where we mght be heading.

So, as difficult as they nay seem they are not
too far renmoved fromthe sorts of things that sponsors are
starting to consider or have already asked us to consider
with regard to |abeling their product.

DR. HAMMER.  Thank you. Also, sone of these
scenarios do |look famliar actually, even though the nanes
are changed to --

DR JOLSON: To protect the innocent.

DR RAMVER: | will start and naybe others can
contribute, hopefully.

The evidence to support a claimof |ack of cross-
resi stance between two drugs in the sane class, first of
'all, has to start with the in vitro data that we have tal ked
about many tines, that any new drug in devel opment needs to

be tested against a panel of well-characterized isolates.
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That should include, of course, isolates resistant
to other nmenbers of the same class for sure. [|f you don't
have that, you are starting froma very difficult position
to make this claim but assumng you then do have this
ability -- and we have certainly seen some cases where it
| ooked like certain nutational patterns and in vitro
susceptibilities didn't look like there would be class
cross-resistance, it turned out there would be.

If one wants to draw the conclusion fromthe
clinical trial scenario or the open-label trial scenario
that is |isted here, what would be needed? WlIl, the thing
Is a 30-patient study in which you have a 50 percent
response rate, no doubt, and a rollover study wth other
conbination treatnent makes it difficult to know w thout, of
course, the level of resistance that was determ ned, the
phar macoki netic variability, interpatient variability, that
may have been determ ned.

So, this particular study that is outlined doesn't
prove it sinply because there are too many other factors
i nvol ved that could give you a 50 percent, i.e., a flip of
the coin response rate. Al so, longer termdata would be
needed.

But one thing that one could do is you would need
to know the characterization and that you do have it

genotypically, but, for exanple, one would need to know
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whether, in fact, a 50 percent response rate is, in fact, a
bl unted response rate for the new drug and the particular
conbination in this patient popul ation.

One could do that by |ooking at a conparator
group, hot in this particular study, but if you actually had
a conparator group that had wild type virus treated with the
same identical conbination and controlled for basically, and
both groups were controlled for their RT conponent, then
you woul d see whether in a naive population where the only
differences between them were the Pl-associated nutations,
if you will, if you could control for that, and you got a 90
percent response rate, then, a 50 percent response rate, and
here it would actually show that it is blunted.

Actually, this is famliar territory for
sequential Pl studies that we have seen in the past, 333 and
other studies, and sone of the inportant studies out of the
Stanford group show ng blunted responses to certain PIs
foll ow ng previous PIs.

| think the only way you can know that is either
by sonme conparator where, in fact, the sane drug in a P
mute wild type patient group gave you simlar or a different
response.

So, | think if it were identical to a wld type
patient population, it would be evidence or at |east

suggestive, but even then a 50 percent response rate would
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be tough.

So, | think you need the appropriate conparator
group and you need to control for the nmutations in the other
genes and the other parts of the conbination reginmen. The
outline that is put here does not prove it to ne.

The second question. Wuld analysis of a
statistically significant difference in responder rates of
test drug versus control reginens be needed, or would
predet erm ned percentage response rates in a mni num nunber

of patients be suitable?

My own feeling, | think |I just answered that. |
don't think you can say, well, a priori, if we got a 50
percent, you know, that is good enough. | think what you

need is the conparator and actually to | ook for whether
there is a difference or not, with the right conparison
group.

The postmarketing issues | think are very
difficult, and | don't have a really good answer for that.
The sane drugs of the same class enter the market, how
shoul d additional studies be addressed postnarketing. |
think without surveillance issues of (a) to know what is
happening with the drug resistance in the popul ation that
are ongoing and uniformy reported, it is difficult.

| think one could ask, although I don't know how

strong the conmitment can be, to be able to continue simlar
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studi es where you see response rates over time with good
characterizations of baseline and follow up isolates.

| honestly do not have a good answer for the
post mar keti ng because the studies, because unless there is a
strong conmitnent, standardization of this is going to be
very difficult, particularly the reginens, the patient
popul ations, et cetera.

So, one could try to initiate a series of Phase IV
trials that are specifically designed to |ook at response
rates over tine with relatively standardi zed regi nens and
wel | -characterized popul ations, but that is easier said than
done.

Comments on this? Dr. Yogev.

DR YOGEV: Fromthe scenario it seens |ike there
I's no testing of those who did not get the below | evel of
quantitation. | think this is the nost inportant popul ation
to approach, those who did not respond to the change that
you assigned to, to see what changes are there, because both
affecting other drugs and itself bringing out what you are
| ooking for.

1, for one, think that 30 is not sufficient. |
think there was a very nice exanple just shown to us, one of
the people who just spoke recently, that out of 100 sanples,
you got two in a drug which supposedly woul d make such a

claim and it is good to know the ratio. | would be
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surprised if we are going to find one who never had it, but
what is inportant is we need to decide how many are okay and
how many you cannot nake that claim

This is an inportant issue that needs to be
addressed, and maybe part of this study which presented can
give you sone clue if the n will be increased and then you
check all those who did not respond.

Also inportant is | don't see here when that
happened. | think if we look in data 12 week or 24 week, it
mght be a little bit too early, so we need to ask for
| onger followup to see what happened, especially when you
are looking at the mnority of resistance, it mght take
tinme to come out that when the data changes the phil osophy
at 24 weeks in this era with multiple conbination drug is
enough.

DR RAMMER  That is a very good point about
| ooking at the evolutionary pattern of resistance nutations
and the failures, (a) are they occurring, and (b) what are
t hey, because we have learned that with the sequentia
rollover Pl studies, sonetinmes the evolution of resistance
nutations is not to the second drug, but pronotes the
continued pattern of evolution of the first drug, and it is
a way to sort of cone out with the subtle issues of cross-
resistance, and that has also been shown by the Stanford

group and others, so it is a very good point about the
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analysis of what the nutational patternis in the viruses

that cone out under treatnent with Drug B

Dr. Mayers.
DR MAYERS: | think this points out one of the
real limitations of 24-week studies. | think it is going to

be critical as we study these drugs to go to random zations
that go to second round to failure, and so you | ook at
«curability of first round followed by salvageability into
the second round protected by random zation, because the
only way you are going to find out how good is this as a
Eirst strategy and then how sal vageabl e are you off of that
strat egy.

| was trying to figure out how you could do this,
and | think for this particular scenario, you could have the
manufacturer have peopl e com ng out of the study and then
qgive themtwo nukes or a background of nukes and your
protease B versus a background of nukes and the non-nuke, a
drug froma different class that is potent to try and run a
conparator arm because your problemis you are going to
have the background drugs are going to be factoring in, so
you have to sonmehow control them and then random ze.

The other issue that | think has got to be very
carefully addressed is the fact that there is no
standardi zation for resistance data.

| have seen two conpanies recently have a fight
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over the data in which one conpany would have called all the
isolates resistant, and the other company was calling them
sensitive because they had a |ow nunber with a zero in front
of it, and so | think, you know, it is really inportant that
if they are going to get into these types of discussions,
that there be baselines established for wild type, for those
drugs and conparisons for your in vitro data, because it can
get very confusing when two conpani es can have a poster up
next to each other, and one conpany has resistance
determined to be X nunber, and the other one is calling it
sensitive in the sane session, right next-door to each
other, and it is just because there is no standardization of
what the expected range for these drugs is with the expected
reference isolates.

| think the proof in the pudding is durability of
virologic response, and the issue is going to be finding a
way to do a random zed conparison to a virologic response
that is convincing if they think there truly is not
resi stance.

The way to do this up-front, if you believe it is
true, 1s to have a random zed second round in your study.

DR HAMVER: | would agree, of course, that we
interested in durability of response, but in asking the
short termvirologic response question of resistance to Drug

A and response to Drug B, the majority of that answer can
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come in the first 24 weeks.

| think we know from several published anecdotes
-hat the trajectory of the RNA is not going to be what you
wvant it if there is drug resistance, and if you control for
-he other conponents of -- a single armstudy, you can't do
it, but if you control for other elenents in the reginen,
and you control for the rest of the genone besides the gene
>f interest, | think you can know or have a fair idea in the
first 24 weeks for sure that you have got sonething that is
active against drug resistant virus.

| think we have to have a practical |look at -- we
can't have every study of every aspect of new drug
devel opnent and particularly sone of the inportant virologic
characteristics being 48-week studies or it will be years
before we have the information.

So, you need a conbination of early virologic
paraneters for what the question is, and then durability of
response based on the other characteristics of the drug and
the reginmen that it is being studied in.

So, | certainly conpletely agree that we need
| ong-term data, but | think that sone of the virology
questions can be answered qui ckly because of the
pat hogenesis of this infection.

Dr. Mayers.

DR MAYERS. | agree, but | still think that the
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true issue is how long do you go in the first round and can
you sal vage to the second round, and that requires a trial
infrastructure at sone point. Maybe it's a postmarketing

l ook in which you ook at durability and sal vageability in a
random zed way.

DR HAMMER | agree, but | just would say
strategies of antiretroviral therapy over time for a patient
are inportant to think about with drug devel opment, but it
Is a distinct issue from drug devel opnent, not totally
distinct, but they are overlapping Venn diagrans so that we
can't -- every new drug has to be thought of strategically,
but can't be studied in an independent strategic fashion
over the next five years.

M. Harrington

MR HARRINGTON: Two things on the sort of the
short termor the clue or the nonclinical proof that | think
could be useful. One would be if they think the drug has a
reasonably high genetic barrier, you are not going to bing
through to resistance in two weeks.

Li ke the adefovir that we saw on Monday, versus
pl acebo, you mght want to actually look at a two- to four-
week study in wild type versus in people that were going to
take a strategic structured treatnent interruption, and if
the people who had the S@ had been people that were

resistant to that class, you mght get -- if you saw no
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activity, then, you would think maybe you have sone cross-
resi stance.

The other idea was that you mght -- and we really
haven't tal ked about this and don't have the expertise at
the table -- but I don't know how feasible it is to use an
ani mal nodel |ike the shiv nonkey in some of these cases,
and use sequential nonotherapy to detect in vivo genetic
barriers to resistance and how | ong they take.

You make them cross-resistant to earlier agents
and then put in your new agent. You might do it both ways.
| don't know how either feasible that is or how expensive it
is, but it mght be worth considering in cases of sone
cl asses of drugs.

DR. HAMMER.  Thank you. Qther comments on
Scenario 2 before we nove to Scenario 3? Dr. Gulick

DR cuLIick: One of the things | think that is
chal l enged here is even if you say okay, Scenario 2, we have
shown activity of Drug B, is what is the next step, what is
the control armto conpare Drug B to.

Doug Mayers suggested that you switch to anot her
class, a non-nuke perhaps, but can you do that? | think it
Is going to be a challenge to figure out how you design a
control armfor a true salvage study.

Mbst of the salvage studies that we have available

right now have really inferior control arms. So, what is

M LLER REPORTI NG COVPANY, | NC.
507 C Street, NE
Washington, D.C. 20002
(202) 546-6666




ajh

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

163
the optinmal control armfor a study |ike this?

DR. HAMVER  Best judgment.

Let's nove on to Scenario 3.

DR. MJRRAY: Before you go to Scenario 3, Dr.
Hamrer, one comment that you made was that you didn't think
maybe a 30-patient uncontrolled study would nake it, but
some criticismthat we hear is that we don't include enough
resi stance use information in the |abel.

Some clinicians think that such information m ght
be useful and like to see it reviewed is what it is by FDA
and put in labeling. So, | nean we have to kind of walk a
balance. If it is not in the label, it is going to be
presented, it is going to be out there anyway.

So, in considering that you mght have five or six
PIs to test, you know, 30 times 5, you know, it adds up as
far as numbers of patients. Wat would you think about, is
there anything about this scenario that would be appropriate
in anyplace in the |abel?

DR WONG Wthout controls, | personally don't
believe it bel ongs.

DR HAMMER. M general response -- and that is
why | was hesitant -- | would agree. | think nore and nore,
and you indicated in your own talk, that we are going to
have resistance data in the label, and it needs to be there.

Wet her we can sonewhat standardize a little bit how those
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data are presented, as |abels have evolved, and whether we
have an in vitro section and then a somewhat nore variable
clinical section until we get further along the line, | am
not sure, but | would hope that that is where we get to.

A 30-patient study with a 50 percent response
rate, 24 weeks, doesn't say a whole lot. | think the only
way this could ever make it is if there is a very
sophi sticated virologic analysis of these patients, fully
characterized at baseline, fully characterized at failure,
potentially including quasi-species analysis, and that sort
of thing.

But a gross 50 percent rate, | would say by itself
doesn't make it, but | think a sophisticated virology study
in association with it mght. So, | would be slightly
different from Brian, but basically, | think we are saying
the same thing, you need nore data.

DR. MJRRAY: | guess the other thing, too, is that
the cooment | have heard is that people who fail one
reginmen, they fail for multiple reasons, and they mght be a
bi ased popul ation. They may be less likely to respond to a
second regi men.

So, if you conpare themto a naive person, you
m ght expect a |ow response rate because you m ght have
selected for a group who are nore likely not to be conpliant

with the reginen or have netabolism that would handl e the

M LLER REPORTI NG COMPANY, | NC.
507 C Street, NE
Washi ngt on, D.C. 20002
(202) 546-6666




ajh

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

165
drug maybe differently than a responder. | guess a
controlled study would help, but --

DR RAMMER. A controlled study would help. |
agree that that is the case. There are these clear-cut
i ssues of cross-resistance that we can define, and there are
patient characteristics that also make it problenatic about
sequential regimens.

There is also an unquantifiable issue. The drug
exposure itself seems to be presage drug failure on other
regi mens, and whether that is subtle issues of cross-
resistance, we don't fully understand yet. Cellular
mechani sns, et cetera, | agree are there.

For small studies, though, there are enough
popul ations, if well screened, that | think one coul d
potentially -- if you took, for exanple, if it was a new P
for this case, and you had a nucl eosi de-experienced
popul ation, you could try to at least control for the
nucl eosi de experience, control for the genetic background
and the RT, concentrate on the RT inhibitor with a standard
dual nuke or other conbination reginmen along with the PI,
and then see what your response rates are.

It is difficult because of the conbination
regi mens, but you have to now try to control, if you have
smal | nunbers, for as many of the confounders as possible,

whi ch woul d nmean at |east the RT inhibitor background and
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the genetic background outside of the region of initial
interest, but it is difficult. | think controlled trials
are difficult, but they are still better than an
uncontrol l ed, 30-patient observation with a 50 percent
response rate.

It is no better than what we do just by -- with
the current agents, we can get a 30, 40 percent response
rate at 24 weeks with our current agents, as well, and so
you are not really necessarily proving anything as far as
superiority over where we are.

Dr. Myers.

DR MAYERS: It would certainly have to have been
a trial that you designed with them up-front, having decided
that there was no other way to | ook at the issue, because |
think if you open this Pandora's box up, you are going to
have a "Let the buyer beware" section at the end of your

product label, and it will be quite |ong.

DR HAMMER. | don't know that we really answered
your question because it is very difficult. | think we al
recogni ze that and don't have the answer. In other sessions

of this comittee over the years, We have never been very
good at study design proposals. \¥ can raise the issues,
but we can't always answer the questions.

Next scenario.

DR LAESSIG The claimfor the third scenario is
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-hat of efficacy for a subpopulation with specific
phenot ypes or genot ypes.

[Slide.]

The affected section of the labeling is again
Microbiology: Cross-resistance, |Indications and Usage, and
Description of Cinical Studies.

[Slide. 1

Nucl eosi de reverse transcriptase inhibitor C
appears to retain activity against zidovudine resistance
based on preclinical studies.

The sponsor has proposed a study to eval uate Drug
C as a part of a HAART regimen in patients screened for high
| evel AZT resistance at baseline by a single nutation at
codon 215.

[Slide.]

The questions are: Considering there are both
resi stance-associ ated nutations and pol ynorphi sns present in
H V genes, how shoul d nutations be grouped and anal yzed in
prospective studies?

No. 2. Wuld post facto analysis of stored
speci mens in treatnent-experienced patients be acceptable?

No. 3. Wiat type of evidence is sufficient to
support a claim of efficacy and receive an indication for
Drug C for the treatnment of drug resistant virus (in this

case zidovudine resistance is identified by a single
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wtation at 215)?

DR HAMMER.  Anot her straightforward scenario.

Comments? Dr. Pettinelli.

DR PETTINELLI: Kind of general comments.

DR HAMVER We will take anything to start.
fhank you.

DR PETTINELLI: Wy | think it will be inportant
o such a study to have as inclusion criteria, patient to
jave a 215 mutation, however, think that is not sufficient,
>ecause patients are going to be treated with conbination
-herapy and probably having the 215 nutation, they wll have
ilso other nutations to other class of drugs.

So, ny recomendation is that, first, the patients
should be screened, so we should really know the genotype
and the phenotype of those patients at baseline even if 215
can be used as inclusion criteria.

| don't think that retrospective study or analysis
>f storage sanple will be sufficient in this case, and |
think that there are always problems with interpretation at
the end. It seens to me it will be much nore
straightforward to do that at the begi nning.

However, it will be interesting to see analysis of
this data. | nean | don't know if sponsor wants to go
directly into such a target study or mght want to have just

general information from | ooking at storage sanple and then
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decide to go into the study, because you are going directly
frompreclinical to clinical, so there mght be sone nore
i nformation before doing that.

DR HAMWER  Dr. Mathews.

DR MATHEWS: Well, fortunately, we had a very
good exanple of this earlier in the week where a claimwas
made for the product, that it was active in a certain
mut ational setting.

What struck ne was that was a subset anal ysis.

The sponsor selected a certain group of specinens to

anal yze. The agency had different criteria for selecting
sanples, a different definition of the response was
selected. | think one was a 24-week, another was DABG
whatever. Different nmethods of analysis were used.

Goviously, the cleanest thing to do is to do a
prospective study, and |I think that is one of the points
that the majority of the commttee made, to examne that in
an adequately powered setting where you would random ze,
stratify on that mutation in that setting.

I think that these retrospective studies can be
done, but the problemis that the nmethodol ogy has to be
stated up-front how it is going to be done, what are the
i nclusion/exclusion criteria for sanples, the nethodol ogy of
analysis, and all that stuff.

[f the effect is small, as it was in the case that
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was being looked at, it is going to be even nore
probl emati c.
DR HAMMER  Dr. Wng.
DR WONG | agree that the best way to answer the

question is prospectively, but | can well envision a set of
data in which a retrospective analysis mght be convincing.

| thought we did not see it earlier this week, but, you

know, if it is obvious and robust, then, | think it is
conceivably believable. It depends on how good the effects
are.

I wouldn't rule out accepting retrospective data,
but they would have to be very convincing.

DR HAMER  Dr. Masur

DR MASUR  Actually, | don't have an answer, |
have a question. Wiat isn't clear to ne -- and this is the
problem we were dealing with Monday -- is when you are
dealing with conbination therapy in which this drug, which
has purported activity as part of the nmultiple drug reginen,
how do you prove that this drug had any role in suppressing
in the virologic response.

You can | ook at genotype and phenotype of viruses
down the road, but how do you prove that this one drug had
activity when you hopefully have multiple drugs wth
activity against this isolate.

| guess | would look for clarification from
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soneone el se.

DR HAMVER. Dr. Mayers has his hand up, and then
I think Brooks Jackson had a conment.

DR. MAYERS: | am much nore confortable with this
if the conpany is doing it as a safety paraneter, i.e., you
don't get an effect. \Wien we |[ook at our experienced
patients, you don't see a good antiviral effect, maybe you
shoul d stay away fromthese types of patients of our drug.
| think that is a little more convincing. Wen nothing
happens when you give the drug, that is fairly easy for
people to see.

| think this does argue for the fact that the
conpani es need to collect baseline sanples on all their
patients and all their studies, because | think the thing
that m ght be conpelling would be if they saw this
observation, to come back to the agency and say we would
like to look at a carefully selected random zed sanple of
patients that was not included in this analysis to see if it
confirms independently of a sanple size that your
statisticians believe wll be convincing.

Then, | think | might be compelled. On the other
hand, if it is 65 patients that sonebody has pulled out and
done once, | amnot nearly as conpelled as if they went back
in an took 200 patients who were different fromthe sane

study and reconfirmed it, and independent, of a sanple size
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that was big enough that the treatnent effect was
bel i evabl e.

DR. HAMVER.  Brooks, did you have a comment ?

DR JACKSON: Just to reiterate one of the points
by Carla that clearly, a single nmutation, you would clearly
want to verify that with phenotypic resistance data. |
think Brendan was showing or inplying that that is probably
the -- if you really want to show that there is resistance
there, | think you have to really show reduced drug
susceptibility, not just a single nutation there, which
woul d be very inportant.

But Henry's point, this beconmes tougher. Even if

you do that and show, yes, there is phenotypic resistance

there, and you do this study, how do you really -- and you
do see a decrease in viral load -- how do you really know it
isDug C, | nmean it is part of a HAART reginen, and then
claimthat it's -- and because, of course, the AZT is no

| onger there, and the drug pressure is off.

So, | amnot sure how -- you still can say that,
in fact, your drug is good against resistant AZT virus. It
woul d probably be unethical to |eave another armwith AZT on
there in the presence of failure. So, it is difficult.

DR HAMMER. | agree it is fairly conplex, and |
think some of the information would be potentially

inferential however you define it, but if you could have an
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I deal i zed study where you are really looking just at a
single key nutation.

| agree that having sonme phenotypic change is
i nportant, however, there have been studies to show that
certain individual genotypic changes can be associated with
an inflection point in the RNA response W thout much
nmeasur abl e change in the virus.

That was shown with the case 70R for zidovudine,
and you can see inflections with the 82 nutation in sonme of
protease inhibitors without nmuch in the way of -- certainly
before you got to a 4-fold change in phenotype. So, there
can be subtle changes to even single nutations.

One thing to think about, though, if you could
have an idealized study where you random ze on the 215, for
exanple, or some simlar nutation, is to have a reginen,
have two popul ations, one with a 215, one wthout, give the
sane reginen, |ook very carefully at the slope of decline.

If that is the sane and everything is identical
t hrough 24 weeks, then, | think what you are looking for is
rates of escape and what those escape mutants | ook Iike
later, and it gets to the longer termissue that Doug Mayers
raised earlier.

But it is not clean, but if you don't put an
ethical control armin, and don't control for the viruses in

the control population, you won't be able to tell
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Al so, look at the Merck 035 study, highly

zi dovudi ne experienced. They did fine on ZDV, 3TC, and
indinavir. So, it is also further conplicated.

Henry.

DR MASUR: In the problemwe were dealing with
Monday, when you have a drug which has a relatively nodest
effect conpared to sonething el se, how do you protect
yourself from -- you could have a drug that in vitro | ooks
great, that is hydrolyzed to an inactive conpound in vivo,
how do you know that your drug is really having any effect
at all in vivo by doing that kind of experiment?

You are expecting a lot froma relatively weak
drug, to expect to see a change in the slope of the curve.

DR HAMMER. If you are dealing with a relatively
weak drug, | agree with you it nmakes everything harder. |
agree. | think it also gets back to -- you know, w thout
being able to do nonotherapy studies over anything nore than
a few days or a couple of weeks, it nmakes it extrenely
difficult.

| think the corment that Mark Harrington nade
about aninmal nodels and sone of the possibilities there may
help us. It certainly will help us with sone of the
nut ational issues. | don't have a good answer for that
because | think, you know, weak drugs are problematic from

the start, and it just conpounds as you go further down the
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devel opnment al process.

Dr. Mathews.

DR MATHEWS: A thought on Henry's point is to
t ake advantage of this notion of enrichnent, which Jeff was
tal king about, because if you were able to characterize how
many drugs in the patient's reginen were actually active,
which in the studies that we were |ooking at the other day
was inpossible to tell, so that if you could either enrich
up-front by having the concomtant therapies having a
reasonabl e |ikelihood of activity, or analyze the nutational
patterns of all the drugs, not just the agent that you are
anal yzing, you would be able, at least in a subset analysis,
a retrospective analysis, break out the different prognostic
groups a little bit nore efficiently than what you could do
in aggregate, just looking at the single drug.

DR HAMMER  Dr. Yogev.

DR YOGEV: Wll, first of all, | would like to
sit on your right side for next tine. You are always
| ooking to the right first. | amteasing you

DR HAMVER: | amfully balanced because | am
al ways accused of looking to the left fromthe people on the
ri ght, because of the screen.

[ Laughter. ]

DR YOGEV: | think one possibility, you nentioned

to take a mutation of 215. | was wondering of a possibility
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of taking a HAART with, let's say, three drugs, and then add
the new drug as a fourth one to see if there is anything
different in the dynamcs of reducing the virus and the
anmount of the response.

And that necessitates you have to go to a patient
with a much higher viral load, so we cannot get into this
unfortunate situation that with 1 log or 1.1, you are
al ready undetectable. So, a study can be devised that if
you start with a very high nunber, ook at the dynamc

W have anecdotal data that if you increase the
dose of certain drugs, the rate in the first week of
reduction is faster, and that m ght be one thing that should
be pursued that can give you an idea on a potent drug or
| ess potent just because you have a control group now on the
same popul ation who has a high viral load, which can bring
you this, if there is any effect, out.

DR HAMMER. O her comments on Scenario 3?

| can't quite summarize this. W actually didn't
really answer the first question - Considering there are
both resistance-associated nutations and pol ynmor phi sns
present in HV genes, how should nmutations be grouped and
anal yzed in prospective studies?

| think that is a very difficult question. It
took a ot of the conversation, for exanple, anong the best

experts in the country on the RCG group to put it together
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for the o analysis, so | think it is hard for the
commttee to do that.

It comes through basically consensus panels about
what proven specific drug associated nutations there are
that have had history by clinical isolates and site-directed
nmut agenesi s studies and also class-relate nutations.

| think if you are going to base a trial on this,
there is no perfect way to do this, but there are reasonable
consensus. | mean studies have been done based on trying to
| ook at these and make interpretations. So, as long as one
is wlling to disagree about sone of the fine points of
interpretation, you need some basis to nove forward
prospectively with what your hypotheses are.

So, | think there are enough consensus tables
around and they will be evolving every year, and they are on
the web, et cetera, that as long as this is decided upon up-
front, it is okay for a study, and as long as you bal ance
expert advice across the arns.

We answered or tried to answer the post facto
anal ysis of stored specimens question. Probably the
consensus of the commttee is that if you are |looking for a
specific indication that it is active against viruses with X
mutation, in this exanple, the 215, then, a prospectively
designed trial with prospectively obtained specimens and

tested is the right way to do it, but that retrospective
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studies are not conpletely excluded fromthis although it is
perhaps better to generate the hypothesis from a
retrospective study and then test it, as Dr. Pettinelli

said, prospectively.

Then, what type of evidence is sufficient to
support a claimof efficacy and receive an indication for
Drug C for the treatnment of drug resistant virus (in this
case zidovudine resistance is identified by a single
nutation at 215)?

The answer is efficacy in the population studied,
but | think the question is how you get there, and | don't
think the commttee really is able to really cone up with a
study design that everyone would agree with because of the
conpl exities of treatnent.

| think the bottomline is careful |ooks at
virol ogi c response and escape early on and later on are the
ways to do it, and to try your best to have a conparator arm
that serves as the best control you can get.

Scenario 4.

DR LAESSIG The final scenario is use of
resistance testing in a clinical trial to enrich a patient
popul ati on.

[Slide.]

Protease I nhibitor X has a sonewhat unfavorable

safety profile. However, based on preclinical data, it nay
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be useful as salvage because it appears to retain activity
agai nst protease inhibitor resistant virus. A study is
proposed to look at Drug X in treatnent-experienced
patients.

The FDA recommends inclusion criteria based on
resistance testing to denonstrate |ikelihood of failure to
ot her regimens.

[Slide.]

The questions are: Please comment on the
appropriateness and feasibility of incorporation of
resistance testing in the inclusion criteria.

Can efficacy in the enriched study popul ation be
extrapol ated for use in popul ations where resistance testing
I's unavail abl e?

In studies that don't incorporate baseline
resi stance testing to choose optimal reginmens, what are the
I nplications of independently obtained genotyping or
phenot ypi ng?

Since this is the last scenario, we got to have an
extra question.

[Slide. 1

If after starting the initial reginen, genotypic
or phenotypic information becomes available that indicates
the chosen open |abel reginmen is not optinmal, could one or

more of the drugs be changed w thout considering the patient
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1 treatnment failure if the patient had not met other
sriteria for treatnent failure?

DR HAMVER. Can | just ask a clarification on the
-hird question? Do you mean that soneone in a clinica
-rial obtains genotyping or phenotyping outside of the
>linical trial ?

DR LAESSIG  Correct

DR HAMMER. And he or she, and his or her
ohysician have that information and want to use it?

DR LAESSIG  Exactly.

DR HAMMER:  Just like the viral |oad era.

Dr. Mathews, do you want to start? You just
nentioned issues of enrichment in popul ations. Not to put
you on the spot, but --

DR MATHEWS: The use of resistance testing in
real-time, one thing | feel reasonably confident about is
that whatever the evolving guidelines are for use of
resistance testing in clinical practice have to match what
I's being done in clinical trials.

Right now, resistance testing, | nmean it is just a
moving target, but once these new guidelines are com ng out
that are saying people should have resistance testing after
failing a regimen, then, you are going to have problens
trying to withhold that kind of information in the clinica

trial setting.
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DR HAMMER | think the question is really what
are your thoughts about up-front resistance testing as part
of the study design and stratification and random zati on.

Is that right?

DR MATHEWS: | think it is going to be very
inportant to do that. The dilemma is that a lot of the
resistance patterns that we have tal ked about and seen in
the last couple of days are not well characterized, and so
what deci sions would you make on observing a certain pattern
of uncertain prognosis.

Where | think it is nmost useful is what | was
trying to get at earlier, was that you can reduce the
het erogeneity of response and inprove your chances of
detecting the nmain effect that you are |ooking for by doing
resistance testing and selecting the concomtant agents
which are likely to be active in the regimen, and therefore
the drug or drugs that you mght be looking at in a
factorial design, superinposed on background therapy, you
woul d be nore likely to detect an effect.

So, | think it is very prudent to incorporate
baseline resistance testing at |east for those circunstances
where the interpretation of the results is reasonably clear

DR GQULICK: | would agree. The heterogeneity of
virologic failure that we have been tal king about for the

| ast two days, the denonstration of appropriate resistance
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mutations would actually sort of narrow the failure right
down to the level of actually know ng that the patient was
resistant to the prior drug as opposed to non-adherent or
perhaps with other PK issues.

So, It seens very appropriate to take this next
step. As an observation, many of the sal vage studies which
wi Il now be | ooked upon as the old kind of salvage studies
tried to get at this point by requiring a certain anount of
mont hs of therapy and certain patterns of breakthrough.

This cuts through all that and just gets right to
the denonstration of resistance. So, that would seemthe
most appropriate way to go.

DR. HAMMER. Ot her comments on Scenario 4?2 Dr.
Wng.

DR WONG That is true insofar as the tests that
we have really denonstrated resistance. | mean that is, you
know, that is what it is, right?

DR HAMMER. M. Harrington.

MR HARRINGTON:  Yes, and the other key statenent
was if it is clear up-front what that resistance test neans,
and | think for nost of the resistance patterns, it is not
at all clear, and it is especially not going to be clear for
a new agent where you are making a guess, extrapolating from
ol d data.

The other point | want to make is -- a couple
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points. | nean supposedly we are trying to treat a virus,
not a point nutation. So, resistance has an explanatory

val ue for explaining why treatnents may or nmay not work, but
inreality, we want to know, | would think the sponsor would
want to know how the drug works in a pretty heterogeneous
popul ati on.

A lot of these designs disturb ne because they
seemto really focus on trying to nake really tiny trials
prove nore than they can possibly prove, and | think that is
a real danger.

There is a clinical need to prove utility in
sal vage popul ations, but we also -- | wouldn't think a
sponsor woul d nmake very much noney off of only treating
these tiny niches, So, | am wondering whether they are just
trying to save noney by proposing all these ridiculously
small, one-arm open |abel studies to the FDA

I think we need to get back to the bigger picture,
which is what is the nost useful information that can be
generated for across the spectrum of HV disease and how do
you use resistance testing in that.

| am not sure that neans you would use it in a
regulatory framework all the tinme although that is why we
are here.

DR HAMVER  That is a very good point, and we

focused in, in our discussions here, but | don't think the
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scenario is nmeant to nean to the exclusion of having tested
the drug or testing a drug in parallel in broader

popul ati ons. | think that we are being focused -- and
correct ne if | amwong -- on a sponsor trying to apply for
a specific indication, not necessarily the only indication
but a specific indication of use in a targeted treatment-
experienced population with a particular treatment
experience, because the drug may have some particul ar

advant age there.

| don't think that is to the exclusion of trials
in broader populations, and | think that point is very
important for us to sort of take a step back fromthe focus
of these discussions.

Dr. Kumar

DR KUMAR | think the inclusion of resistance
testing and inclusion criteria will really help nmany of us
and our patients in the salvage protocols. Many tines there
isalimt to how many nonths patients can be on a sal vage
protocol or on a salvage regi men before they are eligible
for the second sal vage regi nen.

So, having this kind of resistance testing and
inclusion criteria may allow us better to end all these
patients instead of having patients remain on the sal vage
protocol for that period of tinme.

DR HAMMER  Thank you
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Dr. Mayers.

DR MAYERS: As someone who incorporates this into
trials every day, you can clearly put patients on the
studies with resistance testing as part of the random zation
criteria. W have a 500-patient study that is doing both
phenot ypi ng and genotyping on the way on starting in
Decenber .

W have got three studies which do it on-line
every day, so it can clearly be done if you set up the
mechanisns to handle real-tinme, on-the-fly data.

The other issue | would like to bring up is if you
don't do resistance testing, you can be sure that your
doctors and patients are doing resistance testing if there
is any indication your drug doesn't work against a certain
type of virus, and if you are worried about resistance
testing in the mddle of your study, you probably have an
ethical problemin your study design.

DR HAMMER | would just take exception to that
| ast statenent at this nmoment in tine. | mean there isn't
uni form access, and nany patients are being nmanaged without
the availability of drug to resistance data, and there are
ot her ways to manage patients based on their RNA change and
other things, that failure can be handled clinically in sone
says when you don't have the finances to order a resistance

test.
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DR MAYERS: The point | was making, Scott, the

point | was making was that if there is a certain pattern
that they can find on a resistance test, that will get them
to bail out of your study, there may not be equipoise in
both arnms of the study for that category of patient, and
maybe there is a problem

DR HAMMER: | would agree if there is uniform
interpretation of what that nmeant, what those results meant.

Dr. Mat hews.

DR MATHEWS: (One other point on that, if
resistance testing is done up-front and as a basis for
random zation, there is the possibility of msclassification
error depending on when the resistance testing is done, and
these are issues that we tal ked about already.

If it is done on drug for a certain period of
time, that nmeans one thing. |f there has been a washout
period, that is another thing. W see nunmerous exanples
where this can create msinterpretation of what the patterns
are.

DR HAMVER. Other comments on Scenario 4?

Dr. Charache.

DR CHARACHE: Just on bullet 3, which asks what
are the inplications of independently obtained genotyping
and phenotyping, and | woul d suggest that unless it is done

in the sane |aboratory in which the basic studies are done,
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it could not be nerged.

DR HAMER It wouldn't be merged, but it will be
done in a different |aboratory. |t may or nay not be done
in a different laboratory. W face this all the tine with
viral load tests when they were not uniformy done and being
handed back to patients in real time in the clinical trials,
and it is a problem but it can be handl ed basically because
of the nature of the disease process and the clinical trial
orocess in HV. |t is not easy, but it can be done.

Just to summarize, the appropriateness of
resi stance testing and incorporation in inclusion criteria,

[ think there is a general consensus that it is quite
ippropriate dependi ng upon the objective of the study, and
if there is request indication for a specific target
>opulation, the one proviso of the conmttee was nmade by
lark Harrington, | think, that we are not interested in a
series of small, tiny, little indications.

We are interested in a larger indication with a
‘larification as to which popul ations the drug woul d work
est i N,

Can efficacy in the enriched study popul at ion be
:xtrapolated for use in popul ati ons where resistance testing
.s unavai | abl e?

A very hypot hetical question. | think it depends

‘eally on the epidemology of drug resistance in the
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popul ation, and that is again a noving target. It is
worsening in different parts of the country. You really
have to know your own regional epidemology and the

i ndi vi dual epidem ol ogy of the person you are treating and
the potential requisitions over resistant strain and the
drug history to know whether it is applicable.

So, | think extrapolating froma small study to a
| arger population is difficult without the kind of |arger
study | think that Mark Harrington was referring to.

In studies that don't incorporate baseline
resistance testing to choose optimal reginmens, what are the
i mplications of independently obtained genotyping or
phenot ypi ng?

I think it neans a greater off-treatnment rate.
That is what it nmeans. You have to basically power your
study to incorporate that. | would agree with Doug Mayers

that you need to be ready to revise your study al ong the way

and make sure that it is ethical -- and | wouldn't disagree
with that point -- if the field is changing in relation to
t hat .

It also depends on when that resistance test is
done and whether it is post of virologic endpoint, because
it could be not terribly meaningful if, in fact, the
endpoint is virologic failure. That endpoint is net and

determ ned and set in the database, and then a resistance
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test is done, it is not going to hurt the trial endpoints
per se.

It depends what you are doing on treatnment as far
as continued, issues of availability of resistance testing,
but | don't think that is an unmanageabl e issue. W have
seen it many tines over in HYV disease, and | don't think
that is a big deal, honestly.

If after starting the initial reginmen, genotypic
or phenotypic information beconmes available that indicates
the chosen open |abel reginen is not optimal, could one or
more of the drugs be changed w thout considering the patient
a treatnent failure if the patient had not net other
criteria for treatment failure?

This is a conpletely unanswerabl e question because
it really depends on the study design and the rigor with
whi ch -- and how things are defined, because if it is up-
front defined that any treatnent change is failure, it is
failure no matter what, if is a virologic endpoint failure,
which is nmore likely, and this is a protocol anendnent in a
patient who is suppressed, then, | think it is reasonable
that that protocol anmendnent could take place and the data
could still be interpretable.

Wthout a full study design and basic assunptions
and a stat section to review, | find it inpossible to answer

this question.
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DR MURRAY: | think it was, let's say, of a

protocol design, and not knowing the feasibility and the
turn-around time for the results, you get the results back
after you have chosen your testing drug X, and you add it
with two other drugs, and you get the results back as the
patient is undergoing a viral reduction, you get results
back that say oh, | wish | would have picked a different
concom tant regimen.

Wuld this be reasonable? | mean would you | ook
askew at the data if, at that point, the concomtant
regi nens were changed, you know, while the viral |oad
trajectory was still going down?

DR. HAMMER.  You nean not the test --

DR MJURRAY: The background.

DR. HAMMER.  The background regi mens?

DR MJRRAY: Yes, |ike the nukes you woul d be
conbining with the PI.

DR HAMMER. And you are in the specifics of the
downward trajectory, that is what you are saying? That is
what you said.

DR MJURRAY: Well, | would think that it would
refer to maybe the tine it would take to get the results
back, so it would be sonmething early on, you know, typically
before the failure endpoint is [ooked at, |ike before 24

weeks, something like that.
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DR HAMMER | would like to hear what other
people think. If that issue is not balanced between the
arns or among the arns, | think you are in deep trouble.

DR WONG | think the protocol needs to be

witten to take this eventuality into account. If you are
really going to bail out and change everybody, obviously,
that is going to have an effect unless it is specified in
advance that this can be done.

DR HAMMER. Also, | think if you are doing
basel ine resistance testing and then choosing, you know,
random zing on the basis of plus or mnus a certain pattern,
but then that information is there. It should be there
before you initiate the reginens, and you shoul d have enough
flexibility in your initial reginens to adapt the background
therapies to the resistance profile.

So, | would think, for exanple, if you used a line
probe assay to look for a specific nutation, and then you
also sent out full-length sequencing and random zed on the
basis of a line probe, and got the full-length sequence back
whi ch caused you pause about the background therapy, you
have painted yourself into a corner, and it is then better
to have all of that resistance information up-front if, in
fact, you think you are going to allow nodifications in the
background therapy and try to optimze treatnent to start
with.
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| agree with Dr. Wng you have got to have this in
the protocol up-front and try to anticipate these torpedoes
com ng below the water |ine.

DR YOGEV: It also depend when you are getting
those results, because | think this is a unique opportunity
if you get it wthin 12, weeks, and there are no failures, to
see if the phenotyping/genotyping is really meaningful to
what you are testing. As of today, we don't know that
genotyping is 100 percent.

It mght be a unique suggestion by our commttee
or whatever that this pertaining to resistance, and in this
specific conbination, it doesn't work. So, if | get a
phenot ypi ng/ genot ypi ng down the road, | would continue the
study because it is very inportant information for us to
learn, that we don't know what phenotyping/ genotyping really
means.

DR HAMMER. | agree with getting the information.
The issue is really whether you would act on it and change
treatments, and | think one of the caveats in thinking about
this is, in fact, the results of the aBT378 first failure
study, where, in fact, if they operated on that sort of
information, they might not have come up with some of the
Interesting results we have that resistance profiling
doesn't necessarily correlate wth response, and it nay be

t he pharmacol ogic profile of the drug is nore inportant, or
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we have to think about a different breakpoint.

So, | think it is quite conplex and the best thing
is totry to avoid that as much as you can.

DR HAMVER  Dr. Mayers.

DR. MAYERS: | think, though, it is inportant to
realize that as genotyping and phenotyping get nore
avail able and get nore rapid turn-arounds, that you al nost
should assune that your patient comng into your study has a
genotype and a phenotype, and use that data to decide
whet her they |iked your random zation to get into your study
in the first place.

It would al nost be better to say would you give us
your resistance results as you come in, so you would know
what they had had, than to assume that people are comng in
blind, because |I think |less and | ess people are comng in
blind over time, and if the recomrendations to the IAS that
were shown this norning come in, you can assune that
probably al nmost no one is going to come in to your trial
bl i nd.

MR BARRINGTON: That is just not true at this
tine though, Doug. | nmean in an ideal world, that would be
the case, and | think maybe in a couple years, nore people
wi || have access, but the mgjority of people |I know, and
many of whom have private insurance, don't have that

information right now, sone of themdo. But it is not as
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.asy to get as you may think.

DR MAYERS: | realize it is not easy to get, but
~am just saying that there is a fair nunber of people who
re doing it now, and I think that fair nunber of people, if
. he new recomrendati ons cone out, that you shoul d consider
loingit, W Il increase dramatically.

| think that the assunption that patients are
;oming in blind into a study, especially anything beyond the
iirst round, is probably flawed to begin with. You aren't
Jetting a random popul ation com ng into those studies.

DR HAMMER | agree it is changing rapidly. It
7ill change, and we may not be able to do some of the
studies in a year that we could do now, but that | think has
>een true.

We have cone to the end of the regulatory
scenarios unless there is some further clarification on
-hese that you want us to attenpt.

| think what we will do is turn to the conmttee
questions. There are five questions. As | mentioned
sefore, particularly in light of the fact that a nunber of
-ommittee menbers have | eft, and others have to catch other
cransportation soon, We W |l run through these and,
honestly, just try to hit the highlights of what we haven't
touched on. | have al so been asked to give a recap of this

meeting, which we mght or mght not do, but in any case, we
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are prepared if we have to.

Some of these questions, honestly, | think we have
touched on before in the last two days, and we can nove
t hrough quickly as a group.

Questions to the Advisory Conmttee

DR HAMMER  The first question -- and just for
the record -- is Please comment on the anmount and type of
preclinical resistance data sufficient to support a clinical
devel opment  program

W tal ked about the type of preclinical resistance
data. 1 don't know if anybody wants to comment on the
anount. | think that really relates to, for exanple, what
si ze panel should be tested. That is the way | would
interpret this. As far as the type of resistance data, we
have tal ked about that repeatedly.

Does anybody want to tackle that? | don't think
we really have a clear notion.

Dr. Wng says enough.

| would venture, though, that, you know, we put
sone nunbers on other things. | think if we are talking
about really characterizing a new drug, the panel of
I solates, you know, it has to be laboratory and clinical
i solates and well characterized on their mutational basis
and their phenotype.

You are talking in the range of 50 to 100 i sol ates
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at least -- | don't think you are talking 1,000, | don't

think you are talking 10 -- on the order of magnitude, we
can probably say to develop a profile for the drug.

| think it also depends a little bit on whether it
Is a drug that is being devel oped as a better drug with a
good PK profile, that is nore a first generation drug, and
I's not going after drug resistance, or if it is a drug that
really is a second or third generation drug that is going
after a drug resistant virus.

If it is, the ladder of the panel has to be
| arger.

Does anyone di sagree? Dr. Charache.

DR CHARACHE: | would just add | think that it is
-ime for the FDA to help the various drug manufacturers by
stipulating what the basics of the testing should include,
and | think that can be done with the panel agreenent. |
don't think it is conplicated.

DR HAMMER  Dr. Mayers.

DR MAYERS: | think the one thing that has becone
xlear fromthe bacteriology field is that if they can use a
standardi zed panel of strains and a standardi zed assay,
:specially if you are going to try and relate resistance to
some pharmacokinetic paranmeter in the future, that it would
e really useful if we would establish some reference

resi stance test and sone reference panel of strains to | ook
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at, because currently, every conpany has a different in-
aouse assay.

They all have a different batch of 15 isolates
that they pull out of their freezer, and it is al nost
I mpossible to relate the way they test the drugs against a
clinical assay that will be done or their isolates against
anyone el se's isolates for any other drug.

DR. HAMMER. O her comments?

Question 2, which we have al so touched on in the
| ast day and a hal f.

What type of in vitro and clinical data should be
provided by drug sponsors to characterize the clinical
activity of an antiretroviral drug against "resistant"
virus? Should different standards be required to support a
| abel ed indication (for treatnment of resistant
subpopul ations) as conpared to that to support descriptive
statements in the Mcrobiology section for use in resistant
patients?

In your discussion, please include details such
as: methods, patient subsets, number of patients, nunber of
I sol ates, duration of treatnent, nunber of drugs,
definitions for assessing treatnent response, etc.

| amglad there is laughter from the agency
representative.

W have touched upon this a little bit and to a
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