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agents. New drugs in devel opnent--they should be encouraged
if they show activity against resistant virus so, on the
preclinical level, just to reinforce what you said,
characterization of resistance at baseline and, inportantly,
activity against clinical isolates that already have
resi stance would be inportant to denonstrate.

DR. FLETCHER. Just a comment on the clinical
drug-devel opnent side, at least as you being Phase |
studies, there it would seemto ne that the opportunities
for use of phenotypic assays could becone very inportant in
terms of trying to integrate, as Dr. Mellors and others
said, that information on how susceptible the virus is with

what concentrations are actually going to be achievable in

t he body.

To state the obvious, you can have the nost
sensitive virus but, if you can't reach effective
concentrations, it is not really going to matter. | think a
converse could be plausible as well--that is, you could have

an internmediately susceptible virus but the concentrations
that you can achieve in the body are so several -fold higher
that you could have activity in that setting.

So | think there, in the Phase | environnent, that
i ntegration between phenotype and pharmacol ogy could be a
real role for that. Just lastly, what will need to be

sorted out is what is really inportant quantitatively about
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t he phenot ype. Is it the IC50? Is it IC95? Is it
multiples of the 1C95 that one needs to use there?

DR HAMLTON: A nuts-and-bolts question that |
think has sone inplications for preclinical-trials design
and that has to do with several points that | think Doug
Richman raised having to do with what seened pretty
sensitive levels of detection of nutants for both the
genotypi ¢ and phenotypi c assay.

If I understood himcorrectly, it was between 95
and 99 percent for phenotypic versus genotypic assays. Does
that nean, actually, that above a thousand copies, let's
call it, that the level of detection is the same at all
| evel s or would one need, actually, to stratify based upon
viral | oad when using this nethodol ogy?

DR RICHMAN: |If | could clarify that a bit. The
assays that are based on anplification of RNA from pl asns,
and this applies both to the genotype and the phenotype
assays--what they are doing is analyzing the popul ation of
the anplified material so that, at nost concentrations of
plasma RNA, it really doesn't nmake a difference if you are
starting with 10,000 or 100, 000; you are |looking at sort of
t he consensus or majority popul ation.

The issues; it depends upon the specificity of the
assay. I showed exanpl es of both phenotype and genotype,

that maybe sone situations for a particular drug or a
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particular codon, 20 percent of resistant is enough to show
the difference. Sonetinmes it maybe 50 or 60. That depends
on the drug and the codon.

That is really independent of the virus | oad.

Where an exception occurs is at the very | owest

concentrati ons. There you can have what we call a founder
effect. If you happen to get a positive anplification from
sonmeone with a hundred copies, the source for that
anplification could, just by chance, be a single RNA

nmol ecul e.

So, at the very |l owest concentrations of RNA vyou
can get founder effects and stochastic-effect data. But, in
general, froma practical point of view, what we do is we do
RNA assays to define whether someone has succeeded or failed
the treatnent and then soneone who has failed is sonmeone who
then gets a drug-resistance assay for either evaluating a
drug or for managing a patient.

For nost of those patients, we don't start doing
t hese assays when they have got 200 copi es. But that is a
potential risk.

DR HAM LTON: Doesn't that, then, nake
guantification difficult over tine when you are eval uating
longitudinally the energence of resistance if, in fact, what
you are looking at is an anplicon and not a total |oad of

resistant virus?
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DR. RICHMAN: | think what | tried to say is once
you are up in the thousands or nore, what you are |ooking at
is reflective of this conplex mxed popul ation. Now, that
doesn't deal with the fact that that conplex m xed
popul ation is changing over time, too. That is true as
wel | .

So you may get a different result when soneone is
at 2, 000. If you keep treating them and they go up to
200,000, the result may change because the popul ati on has
shifted as well.

DR STANLEY: I want to go back and build a little
bit on what Dr. Qulick said and break this again, as you
suggested, Dr. Hamrer, into the preclinical and the
clinical. Cearly, resistance testing and drug interactions
are not going to predict in the individual patient but I
think we need to decide, preclinically, what do we want to
know, in vitro, about these drugs before we then go to
Phase | trials and can go better pharnmacoki netic studies and
| ook at interactions.

As Dr. @lick said, if, in your in vitro studies
your early preclinical devel opnent, you are able to pinpoint
sone advantages that this agent may have over certain
resistant strains or whatever, then, as you nove into
Phase I, you can start to do the pharnmacokinetics to

understand the drug interactions and al so any resistance
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advantage.

So | think I still would advocate for sone drug
studies on panels and resistance and conbinations in the
preclinical in vitro setting.

DR HAMMER W need to nove on to the second
question. Are there any other comments? Just for the
agency's sake, maybe just to help summarize as we go
question-by-question, first | think, as was stated earlier
two of the last slides that Dr. Richman showed really answer
the first question pretty nmuch as was sunmarized by the
committee.

When asked about the relative strengths and
limtations of genotype versus phenotype, | think we saw
them-for the purposes of drug devel opnent, both are
inportant. The genotypic profile of each drug that cones
through, in vitro needs to be classified.

W need to know whether it is nmultiple step
resi stance or whether single-step high-level resistance and
what the phenotypic correlations in vitro are. W already
tal ked about |ooking at a new drug that has activity agai nst
a defined panel of isolates in vitro.

On the clinical side, one is interested, of
course, in what the enmergence of resistance will be to that
drug, recognizing, again, that this wll be in conbination

with other agents and so there is a challenge there because
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of what nmay be effect of other agents on the conbination.
But at |east one can try to determne the pattern and al so,
as Dr. Mathews said, | think, on sone of the clinical-
devel opnent side, and this subsunmes Dr. @ulick's coments

too, an agent that |ooks good against resistant isolates

shoul d be potentially tested prospectively in popul ations
where you define, up front, those popul ati ons.

| think, to echo Dr. Mathews, when one knows that

| i solates are resistant to a particul ar agent and that wll

j threaten a conbination doing prospective studies that

elimnate patients who would be potentially harned by that
conbi nati on being suboptinmal, should be nore and nore a part
of the devel opnental process.

So | think, basically, on the clinical side, it is
resistance energence which, | think, is part of a lot of
Uprofiles but prospective resistance at baseline, et cetera,
IS inportant. Then, also, one can think about nmanagenent
and strategic studies along the way but | think that nmay be
‘best di scussed tonorrow.

Anything el se you want on this question?

DR, HAM LTON

DR MJRRAY: I wonder if anybody could conment on
| perhaps, using one type of genotypic assay over another
“early in clinical devel opnment when you are screening

virologic failures for the presence of mutations. Wuld you
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want to use, like, a hybridization technique where you m ght
detect |ower nunbers, or a |ower percentage of nutant
m xture, to have a nore sensitive screen for resistance
popping up with that drug on what you have predicted
preclinically? O could that data be, actually, m sleading?

DR HAMVER: Il think I will tackle that because |
t hi nk when you are dealing with a new drug in a new
conbination, as | think Dr. Richman outlined, you don't know
what the outcone is going to be and, therefore, | think you
need a di deoxy nethod that sequences the region of interest
because, if you are not smart enough to know in advance what
to look for, you will mss itwith an assay that
i nterrogates certain regions.

My personal feeling is that, in |ooking for
energency of resistance in vivo, once a drug hits the
clinical-research side early and in different conbinations,
that you really need to |look at the regions of interest--RT
and protease is what we are interested in today--and make
assessnments as to the rel evance of those nutations.

Then one can go back to the | aboratory wth what
one sees and prove, or disprove, Wwhat those nutations nmay do
to an isolate in vitro. However, | think a point in favor
of the assays that interrogate certain regions, once you
have defined, for exanple, perhaps a key nutation, those are

very hel pful assays to |ook at baseline to see whether
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sonebody has or has not that particular mutation and then
random ze on the basis of that.

Therefore, a nore sensitive assay even hel ps you
with your random zation schene. So | think it depends,
really, on the nature of the study design as to which assay
is better. But | think when you don't know what the answer
is going to be, you should not be doing an assay that goes
just after codons of known, previously determ ned,
resi st ance.

Anybody want to disagree? Dr. Myers?

DR MAYERS: | wouldn't disagree. | would just
extend that even further to the point that the isolates that
have been selected in the preclinical devel opnent prograns
for resistance have, not infrequently, not been the isolates
that you actually see in the clinic so that | think you have
to |l ook very carefully in'your Phase | programto see what
the failure nmutations are in your patients before you coul d
even consi der doing that.

The problemis going to be, as you start conbining
t hese drugs into reginmens, you can shift to new patterns
that you didn't anticipate before. So | think you are sort
of stuck, at least in the understanding of what is happening
in your trials, in doing sonething that screens the whole
genom c interest.

DR HAMVER W will let Dr. Ponmerantz have the
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last word on this first question.

DR POVERANTZ:  Thank you. | just wanted to point
out sonething that | had tal ked about before and that is, if
you are going to |ook at phenotypic resistance and correl ate
it with genotypic assay as you are asking which assay, | do
agree that you should sequence it up front. But | think it
is going to be even nore conplicated than that and that
there are groups of viruses that have their resistance that
may vary based on context dependency, which is a termthat
John Condra taught nme a while back.

It is not only within a gene but there are a
variety of other genes in HV that affect protease and, in
particular, affect reverse transcriptase. So, if you are
not going to sequence that gene, you nay actually need to
| ook at other genes besides that. Nucleocapsid is inportant
for tenplate switching and reverse transcription.

There are differences. There are differences.
There are integrase effects. The integrase gene affects
reverse transcriptase. So it is going to get sonewhat even
nore conplicated and | think you are going to need the
basel i ne val ues of sequencing at |east that gene of
i nterest.

Protease not only has mnmutations in protease but,
as you know, there are PR cleavage sites that there are

nmutations in that nmay beconme nore and nore inportant. SO
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woul d definitely agree with sequencing themup front as a
genotypi ¢ assay because you are going to need that as you
nove to the nore conplex nol ecul ar interactions.

| see Dr. Mayers shaking his head, so | would be
very strong on that.

DR RAMVER: Thank you

W will nove on to the second question which we
have already sort of broached a bit with Dr. Mirray's

question; what studies are needed to further define

performance characteristics of available assays in order for

themto be useful in drug devel opment.

I think no one disagrees with the fact that they
are useful in drug devel opment. It should be there. |
think this is the issue of where we need to nove fromthe
current state of the art as was described this norning.

DR KUMAR: | have a practical issue to raise
regarding this. Most assays currently available need to
have a viral |oad greater than 1, 000. So, for clinica
trials, right now, the problemthat they are facing is as
soon as a patient fails, we withdraw the patient fromthe
clinical trial. That is usually when we define failure; in
nmost clinical trials, it is greater then 400 copies.

And then we nove them on to another reginen. And
so we really lose a window of what to do with these patients

because we have withdrawn them and we have given them
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anot her antiretroviral reginen. So that is sonething that |
would like to raise here to see what will we do with this
information that will clearly be |ost.

DR HAMMVER I would just say that this is, a), a
novi ng target and already tie manufacturers are noving down

and have sone data to suggest that they can get down to 500

copi es. It is not as reproducible as a thousand or nore
copies, but, like everything else in assay devel opnent in
H'V, this is noving and will be different in six nonths and

twel ve nonths than it is now.

MR HARRINGION:  That raises sonething that |
wanted to nention before which is there is a difference
between fitness and virulence. That is particularly clear
in studies |ike Steven Deeks where those patients are only
partially suppressed but there is sone virus around their
Ch4, there is a disconnect between their CD4 and their
virus

So if the clinical trials are just taking everyone
off who fails, then we are not really |looking at what is
happening out in the real world.

One other thing that is, | think, very interesting
clinically is what is the relative fitness and virul ence of
t he resistant phenotype because, if the 3TC-resistant virus
is replicating very well in people but it doesn't replicate

very well in the |ab assay that Doug showed, you have to
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actually have a lot nore 3TC-resistant Virus than protease-
resistant virus.

So that woul d sonething else that m ght be very
useful clinically to know which is the disconnect or what is
the relative fitness versus the relative virulence of the
resi stant phenotype of the given virus.

DR KUMAR: | want to cone back to this issue
because this is an issue that we continue to face while we
do clinical trials. Invariably, witten within these
protocols, as it is witten right now, for nost protocols,
is if the viral |oad goes about 400, we w thdraw patients
from these protocols.

So | really want to raise that issue here to see
what to do with this disconnect that we are seeing.

DR HAMMVER I think that is a slightly separate
topi c about the strategic issues of clinical-trial endpoints
but I would nmake a general comment that, although the
failure endpoint, whether one chooses 400 copies or
whatever, is quite a valid endpoint dependi ng upon the study
desi gn. Many studies, although they call that an endpoint,
don't necessarily mandate a switch at that point. It is up
to a physician and patient to determ ne whether one noves to
a second regi nen or not.

It varies study to study, but the mandatory switch

is not necessarily a part of every reginen. I think the
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point that you are raising for this norning' s discussion is
t he wi ndow of knowi ng, irrespective of what you do
strategically at the next step, is defining what the
genotype or phenotype of the virus is at the tinme of the

vi rol ogi ¢ endpoi nt.

So | think, if |I may interpret, the point you are
raising is what we need, and what you would like to see, is
greater sensitivity at the levels of 400 copies and even
above 50 copies to be able, actually, to define the profile
of the viruses that patients are failing with and
correlating that with the endpoint, whether that is first
failure or multiple failure.

We know that one can be surprised, if not
intrigued, by what the results are when one | ooks in those
failure populations as to whether it is adherence or drug
resi stance or whatever.

So | think, if I may infer, what you are saying is
we need greater sensitivity at |ower copy nunbers to
elimnate the disconnect between the virologic endpoints and
the threshold for amplication that we currently see today.

DR STANLEY: Wen | try to answer this question
when it conmes to the genotypic studies, aside from needi ng
nore sensitivity, as you just discussed, | guess if |
understand Dr. Richman's data, | have a little bit of

difficulty because, when he showed the conparison of the
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| aboratories and how nmuch they got things right, he nade the
staterment that the success or failure was independent of the
kit that was used, that it really depending on the quality
of the |ab.

So | think that is going to be critical and who is
doing the preclinical testing or who is doing the drug
devel opnent, how do you assess the quality of the lab as
opposed to the individual kit, if | am understanding the
dat a.

DR HAMMER  You can hold that for question No. 3,
what quality-control data are needed. You are |eading us
right into the next question.

DR MAYERS: An issue that | think is going to
come up with the commttee is going to be how to interpret
results done by different conpanies for different drugs.
There has got to be sone effort made to get a conparison of
what the expected range of normal would be and what, for
certain type isolates, the expected range for an assay done
by one conpany versus an assay done by a second conpany
versus, perhaps, a PBMC-based assay woul d show you because
it isn't clear that the ten-fold difference for one conpany
would be a ten-fold difference for another conpany or that
that would relate in any way to a PBMC assay.

So | think there is going to have to be sone

effort to define what those ranges are for the different
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assays. It may be drug-specific.

DR HAMMVER: One thing to ask in that regard is,
certainly when you only have a single isolate from an
individual in a trial, you have nothing to relate it to
except the control that tht assay uses in a phenotypic
assay. But one thing to also think about is having
sequential assays from the same patient which provides not
only nore real baseline information than what is avail able
in the clinical trial but what the sequential changes are
related to an individual's isolate.

More and nore, that information could be, and
per haps should be, part of packages that one sees where it
is definable and would hel p answer that question that you
have got.

DR YOCGEV: Maybe one would like to see resistant
invitro really nmean in vivo. W define resistance and in a
certain situation, we try to use the genotype getting nice
phenot ype--those blue marks and everything--and it didn't
work in real life.

So | was wondering how to define what we call
resi stance; for exanple, a phenotype of eight-fold. What
«does that nean in a certain situation? Just to reflect of
what was allowed by Dr. Masur before, it is into
m crobi ol ogy. W know for a fact that what is called

resistant for a certain nunber of bacteria in the blood is
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conpletely irrelevant to what is happening in the CNS |et
al one the penetration of the drug.

But you need nuch nore of the drug when you have
much nore of the virus in certain areas. | don't think that
we understand what resistance really nmeans defined in vitro.
So | would Iike to see, in the performance, in vivo
correlates to that specific definition so that we can accept
it.

I think the best exanple is AZT. I f you have one
mutation, it is two-fold. If you have two nutations, it is
four-fold. This is the gray area that one should define a
little better by the range of pharnmacol ogical data in a
certain area versus the correlate of the in vitro. So,
basically, | amasking for an in vivo definition.

DR HAMMER.  That raises the question, again, and
| think, also, as Dr. Mellors nmentioned, that the drug
exposure is the key issue and we need to be able to
interpret, at some point, IC50s and IC90s in relation to
achi evabl e drug concentrations in vivo and whether it is
Cmin, Crax, area under the curve, whatever, that is really
t he exposure characteristic that is inportant.

That may be drug-class specific and even drug
specific. But one would hope, | would think, as this
process noves forward, that a database will devel op of what

achi evabl e drug concentrations are and what is inportant.
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W already have sone data about trough protease inhibitor
| evel s being predicted, for exanple, and trying to relate
certain achievable drug concentrations to a particular fold
change in drug.

Wiet her this also neans therapeutic drug-Ievel
nonitoring is going to be inportant for certain drugs and
shoul d be available is the topic of another synposium

DR YOGEV: | agree with your statement. | just
am raising also the issue of the anobunt of the virus. W
all are taught that what you have in the blood is 100 or
1,000 or what is in the Iynph node or in other issues. |
would like to see a correlation of resistant to the anmount
of the virus.

So I know, for exanple, that drug is called
resistant when | tested it at 10,000 as well as at
2 mllion. So, | think, on the top of the pharmacokinetic
| am tal king about the virus, itself; the test done in a
defi ned nunber of viruses is appropriate to the in vivo just
on the virus anount.

DR HAMMVER: | think Dr. Richman answered this
before and he may want to comment again that at |evels of,
certainly, in the several thousand and above range, that the
anplification techniques from plasma are relatively
representative of the population, at |east the |ynph-node

popul ation that is nost inmrediately reflected in the plasm
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and that, as you get to the very |ow copy nunbers, then you
are at risk of the popul ation.

DR MAYERS: I would extend the previous coments
even further. The cut points, and that is the real
chall enge to the industry and the phenotyping conpanies
right now, is what is the upper Ilimit of normal for your
drug and where is the break point for your drug where you
| ack of clinical responsiveness.

They have got to define those break points by
drug, not with an arbitrary relation to a one-virus
st andard. So I think that is going to be the real challenge
is what is normal, what is the break point that defines |ack
of activity inthe clinic. And then you have your three
ranges. W don't have those for any drug at this point.

DR HAMMER. Are you suggesting that we need an
NCCLS-1i ke apparatus for H'V drug-resistance testing?

DR MAYERS: I think we need athought process
like NCCLS in this. There has to be a relationship between
your break points and the clinic. Ri ght now, those
arbitrary break points are not that standard and we don't
have the data. The only way we are going to get the data is
if the conpanies acquire it during the drug-devel oprment
process.

DR HAMMVER O her comments on question 2?

DR MATHEWS  Again, dealing with clinical trials
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and experienced patients, it seens |like there needs to be
sone standardi zati on of the background therapies in
relationship to when the baseline resistance assays are
done; in other words, a cross-sectional estimation of what
the resistance is conditioned on, whether the patient has
been unstable or antiretroviral therapy for eight weeks,
four weeks, has had a washout period, all those kinds of
things.

So if you are trying to correl ate response based
on a given nutational pattern, it may be conpletely
uninterpretable if there is a great deal of heterogeneity
across trials trying to evaluate the sane drug or the sane
regi nen and those factors.

DR GULI CK: Just to add on to that, it is a

probl ematic situation when you are in drug devel opnent at an

early stage and you want to characterize in vivo what

resi stance nutations are developing with a new drug.

However, directly opposed to that is our wish that we can

cone up with a new reginmen that will actually suppress vira
| oad.
How do you conme to terms with wanting to do both

those things at the sane tinme? Just to echo sonething Dr.

Mat hews said before, we don't want to design unethica

trials in order to gain resistance information. It is a bit

probl emati c.
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DR HAMMVER It is very problematic. I think one
thing it raises, which, | think, is a little bit beyond the
scope of today is what the role of certain animal nodels
lmight be in allowing you to investigate reginens and drugs
that would be unethical to use in humans and where ani nal
nodel s nmay or may not help you define, at |east generate
hypot heses and give you sonme | ook at what may happen in an
in vivo situation--Skid-U mce, for exanple, have been used,
pri mate nodels, et cetera.

DR. MELLORS: Just to follow up on what Chris and
Trip said, we are not always going to be successful in our
sal vage regi nens. Hopefully, we will be nore successful in
the future but it points to the critical need to not |et
failures escape or follow up and our detail ed eval uation

There has to be a shift from presenting the
proportion that are successful to the proportion that failed
and why and what resistance occurred as a consequence.

Right now, we are in an era where dropouts are treated as
failure and they are kind of swept under the rug.

But the agency and the research comunity has to
really focus on characterizing well the failures. That is
the way we will build a database. It won't be a
conpr ehensi ve dat abase. If we do our job well, there wll
be few failures. But we really have to hang on to them and

| earn as much as we can fromthem No counseling jokes.
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DR HAMMER  Any other questions on question 27

W need to nove on to question 3. Again, just to sumarize
for the agency, what studies are needed to further define
performance characteristics of available assays in order for
themto be useful in drug devel opnent. | think the
processes that are going on now are defining them | think
we have raised a couple of issues here.

Everyone is interested in greater sensitivity of
t hese assays. Personally, | think that is com ng. | think
the issue of picking up the mxtures is also inportant and
sone assays are better at this than others. W will never
be able to be perfect because we know that even |ess than
1 percent of a viral subpopul ation can energe under the
right conditions and will |ikely not get quite there.

But | think the two areas for further inproving
the performance characteristics of avail able assays are
lower limts of sensitivity on anplification and the ability
to detect mxtures.

Anyone want to add to that?

Question 3; it is already sort of introduced a bit
by Dr. Stanley. Wat quality-control data are needed to
support use of these assays in clinical trials and drug
devel opnent . What additional studies should be conducted
Wth respect to reproducibility and quality control

Anong others, | would like to hear from Dr.
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Jackson on this question. Sorry to put you on the spot,
Br ooks.

DR JACKSON: | think Doug presented a nunber of
t he performance characteristics that need to be quality-
controlled such as sensitivity, specificity, the precision.
I think, in judging fromthe ENVA panel, there is still a
real need for this type of data and standardi zation of this
sort of quality-control data that needs to be devel oped both
for the kit performance characteristics as well as for the
performance of the |aboratories.

| guess the latter is really not part of FDA' s
thinking on this at this point in terns of this discussion.

DR HAMWER  Although, | think we should separate
two things. (One is kit approval issues through CBER and
drug application packages that cone to this division and
this conmmittee. That is different. That is not an approval
pr ocess. That is sort of what should the data package | ook
like.

O course, the assays underneath that have to have
a degree of validation but |I think we can make suggestions
about what a data package should look like in the drug-
devel oprment process which | think is what we are being asked
to do.

DR JACKSON:  Just |ike any diagnostic assay, |

think the sane sort of things that are required when data
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are submtted in terns of sensitivity, precision, the
specificity, all those sorts of things in different
popul ations, different sets of populations that are |ooked
at in terns of how these assays performin those respects
are going to be needed.

I can't think of anything other than those
specific topics that Doug brought up but clearly there is a
need for that.

DR HAMMER. QO her comments? This could be a
short di scussion.

DR HAM LTON: I have a question of the agency
whi ch nay not be answerable but | wonder if, in the
preclinical node and prelicensing node, the agency provides
any advice to applicants, to sponsor, relative to the
testing procedures they are proposing to use in a subsequent
st udy.

DR | ACONO CONNORS:  What we nornally tell
sponsors when they propose a series of studies, we basically
ask themto identify what assays they would like to use to
support their clinical studies. I f those assays are
unl i censed or unapproved, as would be the case with these
types of studies, then we ask themto provide us wth
addi tional performance information that would allow us to be
able to interpret the data that those assays woul d generate.

So we don't give themany direct advice. V¢ wait
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for themto cone in with their proposals and then see what
ki nd of performance information packages that the drug
conpani es would need to get fromthe kit conpanies in order
for us to understand the data.

So it becones a bit of a problem

DR POVERANTZ: | have aquestion for Doug. You
presented a nice picture of how the ViroLogic assay goes for
phenot ypi ¢ anal ysi s. My question is, as you are thinking
about generalizing things, you pointed out that they are in-
house. That is basically an H V-based pseudotyped vector

If we are going to start using phenotypic assays
as we are tal king about now nore globally, that is going to
be an interesting way of straining the ability to use what
is still a conplicated assay. How do you see it devel oping
or how woul d you see the conpany developing it so that it
could conme to use in all these different studies and non-
studies for patients that we are tal ki ng about now.

DR RICHMAN: | can't speak for the two conpanies
but | have talked to them | think they think they can or
hope to expand to acconmobdate the phenotype needs of
i nvestigators and practitioners. Now, if athird or fourth
conpany cones along with perfornmance characteristics that
are simlar, that is fine.

I think I can say they have been tal king about

trying to docunent that they conme up with simlar results on

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




)

at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

125

t he sane specinens as Doug Mayers tried to raise. | am not
concerned with the nunbers that they conme up with in terns
of the fold change because | think I showed slides from both
conpani es showing how tight their values from wld-type

i sol ates were around the control val ue.

The issue of what value is inportant is of
practical concern. You will see data this afternoon giving
sone indications that for many of the drugs we are using
now, four is a better nunber than ten. But, for each drug,
we do need to know some dat a.

There are, in fact, | think good data regarding
abacavir, retrospective data w th nonot herapy, indicating
t hat somewhere about four- or six-fold is probably enough to
be enough to nmake it not work.

That is probably true with a nunber of the drugs,
but the pharmacol ogic issues with sone of the protease
inhibitors raised a question about nore noderate |levels. |
think there are really no alternatives because the data from
t he PBMC-based assays--blinded conparisons have been done
with these other assays and they certai—nly can out perform
speed, cost, precision and everything el se.

There are a lot of internal problens that we have
all observed with the data that we have generated w th our
own assay. So, for these two targets, | don't see an

alternative froma practical point of view I am not sure
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if that answers your question.

DR POVERANTZ: It does. The main point is that
you think that one conpany in the United States can, in one
site, handle this?

DR RICHMAN: You will have to ask--

DR PQOVERANTZ: Because we are tal king about doing
a lot of trials and noving phenotypic analysis--

DR RICHMAN: There are representatives from both
Virco and ViroLogic.

DR POMVERANTZ: Wbuld you think about having
subsites? How are you going to do this? This is not a
trivial--it may not be the PBMC assay but it is still not a
trivial process.

DR RICHMAN These are not assays that can go out

of house.

DR POVERANTZ: Exactly.

DR HAMMVER: I think it is fair to say that we are
tal ki ng about narket forces here. If the demand is there, |
think that it will be net. | don't know that we need a

specific--since we were asked, really, not to be product
specific, | would rather not ask representatives of
ViroLogic or Virco to answer this directly, officially, but
during a break, | think this question can be asked.

G ven entrepreneurial skill and market forces, one

woul d think the need could be net.
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DR JACKSON: Just to follow up on sone of ny

earlier comments that Dr. Dayton brought up | thought would
be relevant that things we have found with viral-I oad
testing, for exanple, in terns of these assays being used in
clinical trials over tinme, T think it is inportant to see
quality-control data regarding lot-to-lot variation, that
sort of thing.
1 W have seen, in past trials, various
deteriorations sonetinmes with the stability of reagents.
These sorts of things will probably need to be shown as well
as validation panels that are done show ng the performance
of the | aboratory personnel using the assays in these
trials. These are fairly standard procedures but | think
they are inportant.

DR HAMMVER I think there are a couple of things.
One is we should probably think about phenotype and genotype
alittle bit separately here. There are two commerci a
groups in the phenotype field at the nonent. That may
change in the future, but | think the data we have seen
about the descriptions of their assay performance and at
| east the approvals that have cone from sonme regul atory
groups gives a fair anmount of credence, | think, to the data
that are generated and help in any subm ssion in a packet.

But those are the kinds of things we need to see.

| think, as Brooks outlined and as was outlined by the
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earlier--Dr. Dayton's talk, that is sort of the standard
t hi ngs. On a genotyping side, there are the classic kit
i ssues, reproducibility and lot-to-lot variations.

I think one other thing just to nention with
regard to PCR and sequencing, as Betty Korper has, nore than
once, nade us aware of the issues even in very good
| aboratories of contam nation and that when | arge datasets
>r even noderate datasets are sent in of sequencing in a
single | aboratory, what procedures that |aboratory goes
:hrough to be sure they have not had a problemwth
zontamination--that IS, sort of checking their sequences
icross their isolates and against the isolates that are
rommonly used in the |aboratory is a reasonable question to
isk of any |aboratory, whether that be in sonething that is
submtted for publication or in sonmething that is submtted
‘or drug approvals because that problemis one even the best
.abs have occasionally.

Are there any other comments on the quality-
rontrol issues and issues of reproducibility?

DR VWONG | guess | just want to nake one comment
nd that is that | ama little concerned that phenotypic
.esting seens to be going to route of adopting a
leterologous expression technology exclusively. |
nderstand why this is necessary and that it is easier and

theaper and nore reproduci ble for now, but | guess | would
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.ope that we not abandon conpletely the idea that the virus,
n the context of the virus itself, has to be assessed as
ell.

Just taking out a gene, expressing the protein in
tester strain and then testing that strain is not,
ecessarily, the whole story. Although practically it may
e the way to do it today, | wouldn't want us to get |ocked
nto that sort of system

DR MATHEWE: I had a question about the assays
or reproducibility. It seemed that nost of the ones that
oug nentioned were assay reproducibility and not really
ooki ng at sources of biological variability besides drug
ressure. When the viral-1oad assays were | ooked at, when
'D4 assays were devel oped, biological variability was one of
he big issues that had to be grappled wth.

To what extent has this been | ooked at,
ariability in patients not on drug at different tinme points
nd under different conditions?

DR HAMVER You nmean multiple sanmple fromthe
ame patient, either off drug or on the stable regi men and
he reproducibility--

DR MATHEWS: If they are on drug, that is a
roblematic i ssue because, obviously, if they are not
uppressed, they may evol ve. Is there a sort of steady-

tate background biological variability that needs to be
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taken into account?

DR RICHMAN: |In the interest of time, | took out
sl i des. R chard Haubrich, whom you may know-there is a
strategic study looking at the utility of phenotypic testing
versus not done by the California Collaborative Treatnent
G oup. He presented at | CAAC the results of two consecutive
tests taken on each of those people who entered at that
tine.

I could show you the slides, if you like, or he
coul d--but, basically, the reproducibility on two
consecutive assays was quite inpressive.

DR HAMVER What was the interval between the

sanpl i ng?

DR RICHMAN: It was 30 days.

DR, HAMVER: Thank you

I think, on that note, we will break for |unch
W will return in an hour at 1:05.

[ Whereupon, at 12:05 p.m, the proceedings were

recessed to be resuned at 1:05 p.m1l
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AFTERNOON PROCEEDI NGS

[1:10 p.m1
DR HAMMER We will begin this afternoon with

Session 2 entitled the Evaluate of Rel ati onshi ps Between

Genotype, Phenotype and Treat nent Qutcone. | would like to
introduce Dr. Grish Aras who will introduce the afternoon
sessi on.

SESSI ON 2

Eval uati on of Rel ati onshi ps Between Genotype, Phenotype
and Treatnent CQutcone
I ntroduction

DR ARAS: Good afternoon

[Slide.]

I am@rish Aras fromthe Division of Bionetrics 3
and the Division of Antiviral Drug Products, CDER, FDA. |
am going to introduce Session 2 that is devoted to the
eval uation of relationships between genotype, phenotype and
treat ment outcone.

The session objectives are: one, to discuss
approaches for categorizing mutational patterns for
assessing their prognostic value on treatnent outcome; two
to discuss approaches for categorizing susceptibility
profiles for assessing their prognostic value on treatnent
outconme; three, to determ ne whether avail able evidence

supports the clinical utility of H'V genotyping in drug
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devel opment and to determi ne what additional information is
needed; four, to determ ne whether avail able evidence
supports the clinical utility of phenotypic testing in drug
devel oprent and what additional information is needed.

Prospective studies will be presented first
foll owed by retrospective studies. The prospective studies
are VI RADAPT and GART and will be presented by Drs.
Cl evenbergh and Baxter, respectively.

The Resistance Col | aborative G oup devel oped a
Data Analysis Pl an abbreviated as DAP to statistical nodel
the link between treatment outcone at the end of the trial
-o the baseline covariates including genotypic and
>henotypic baseline covari ates.

Dr. John Mellors will present an introduction to
:he Resistance Coll aborative Goup's reanalysis of selected
studies using the DAP nethodology. That will be followed by
d)r. DeGruttola’s presentation of the DAP nethodol ogy. Dr.
John Mellors will then present an overview of retrospective
ind prospective studies reanal yzed usi ng DAP

Drs. Para, Ait-Khaled and MIller will present sone
>f the retrospective studies analyzed according to DAP
‘ollowed by a summary by Dr. Mellors. Finally, | wll make
1 few statistical coments on retrospective anal ysis.

W ook forward to an interesting and productive

liscussion. | wll introduce the first speaker and then
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turn the session over to our conmmttee chair, Dr. Scott
Hammer. Dr. Phillipe O evenbergh will now present the
VI RADAPT st udy.
Thank you.
Prospective Studies
VI RADAPT St udy

DR. CLEVENBERGH. Good afternoon.

[Slide.]

This is an overview of the VIRADAPT study as it
has been published and presented at the San D ego neeting
regarding the long-term follow up and the pharnmacol ogi ca
dat a.

[Slide.]

Nunerous retrospective studies have |inked the
presence of resistance nutations with drug failure. Two
prospective pilot studies have shown short-term virol ogica
benefit of using genotyping technology to nmanage patients
failing therapy.

[Slide.]

In VI RADAPT, heavily pretreated patients failing
t herapy were random zed into two arns, a control arm and a
genotypic armin which the antiretroviral treatnment changes
were based on the detection of resistance nutations. Entry
criteria were a plasma H'V RNA renmai ni ng over 10, 000

copies/m despite treatnent with at |least six nonths of a
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nucl eosi de anal ogue and at |east three nonths of a Pl.
Ainical status, CD4 cell count, HV RNA and genotype were
assessed every three nonths.

If viral load failed to decline at least 0.5 | og
after treatment change, therapy could be changed again based
on the | atest avail able genotype in the study arm or
standard of care in the control arm

From March, 1997 until March, 1998, 106 patients
nere enrolled in the study, 43 in the control armand 65 in
the study arm The study protocol was approved by the
institutional ethical commttee in our hospital and inforned
consent was obtained fromall patients.

[Slide.]

We report here the 12-month foll ow up. After the
nonth 6 interimanalysis, a statistically significant
idvantage was formed for the genotypic group and, therefore,
/e decided to allow genotyping for all patients.

[Slide. 1

Therefore, the first six nonths was a random zed
study in which the study arm recei ved genotypi ¢ gui ded
reatment, yellow, and the control arm received standard of
‘are, blue, whereas, during the second six nonths, both arns
‘eceived genotypi c guided treatnent changes in an open | abel
‘ashion.

[Side.]
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The primary endpoint of the study was the
variation of H'V RNA from baseline at nonths 3 and 6.

Anal ysis was perfornmed by intent-to-treat.

[Slide.]

For the 6 to 12 nonths, open-I|abel follow up
study, the primary endpoint was the evolution of HV RNA
from baseline at nonths 9 and 12. A| data collected were
included in the analysis which was perforned by on-treatnent
anal ysi s.

O note, since sone patients in the control arm
had al ready progressed beyond six nonths, genotypic-guided
treatment change was perforned only at nonth 9 and for those
who were already conpleting the first year, no genotyping
coul d be perforned. CGenotypi ng was perfornmed for 30 of the
43 patients in the control arm-that is, 69 percent of the
patients.

[Slide.]

Conpl ete sequencing of the major part of the
reverse transcriptase gene and the entire protease gene was
performed in plasma H V RNA During the first six nonths of
the study, a nunmber of sequencing technol ogies were used
including, initially, a hone brew ABI-based sequencing
foll owed by the prerel eased version of the V@ TrueGene
assay and, ultimately, the V@J TrueGene Kit.

After the first few nonths, technol ogy was
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standardi zed and the 6-to-12-month fol |l ow up study was
cerformed using the V@ True Gene H 'V system as depicted on
this slide.

[Slide. 1

Deci sions for genotypic guided therapeutic changes
were based on correlations |inking specific nutational
patterns to decreased activity of specific drugs. This
table is rapidly evolving over tine as know edge about
resistance pattern increases. Shown here is the actual
version of that table used to guide our decisions regarding
RT inhibitors and protease inhibitors during the study.

[Slide. 1

As can be seen on the slide, baseline
characteristics were simlar between the two arnms. Mean HYV
INA about 4.8 |og.

[Slide. 1

Al patients were heavily pretreated with
antiretroviral drugs. They were exposed to a nean of 3.9
nucl eosi de anal ogues and to a nean of 1.8 protease
inhibitors. This exposure was simlar in both groups.

[Slide.]

The overall prevalence of primary nmutations for
the reverse-transcriptase gene was 90 percent. Al patients
presented at |east one or nore secondary nutations. W

found one strain with the 151 and one strain with 698
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insertion nmutation conferring multidrug resistance.

Miutati ons at positions 67, 69 and 215 on the RT gene were
statistical nore prevalent at baseline in the study arm than
in the control arm

[Slide.]

The overall prevalence of primary nmutations in the
protease gene was 48 percent. Al patients had at |east one
secondary mutation in the protease gene resulting in an
average of 6.2 primary or secondary nutations.

[Slide.]

103, 99 and 92 of 108 patients were eval uabl e at
nonths 3, 6 and 12, respectively and included in the
anal ysi s.

[Slide.]

Depicted are the changes in HV RNA from baseline
for patients in the genotypic arm in red, and for the
control arm green. Shown are both, the first six nonths
presenting the random zed study and the second six nonths in
whi ch both arnms recei ved genotypic-gui ded treatnent.

In the genotyping arm reduction in HV RNA was
mai nt ai ned throughout the twelve nonths of study with a nean
drop in HV RNA of 1.15 |og. In the control arm at the
conpl etion of the random zed study, viral |oad had dropped
0.67 1|og. During the second six nonths, open-I|abe

genotypi ng phase, there was an additional drop of 2.98 but
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since this phase was not controlled, no conclusions can be
drawn regarding the cause of causes of this additional
reduction.

[Slide.]

Shown is the proportion of patients with an HV
RNA bel ow | evel of detection of 200 copies in both arnms. In
the genotypic arm in red, the percentage of patients with
an H'V RNA below | evel of detection remains stable, around
30 percent throughout the 12-month follow up. In the

control arm in green, the proportion of patients wth an

H'V RNA bel ow the | evel of detection rose from 14 percent at

nmonth 6 to 30 percent at nonth 12.

As noted earlier, sone patients in the control arm

had a delay in receiving genotyping-guided treatnent to

nmonth 9 which may partly explain the delayed increase in

percent of patients undetectable.

[Side.]

We perfornmed additional analysis to determ ne

predictive factors effecting H V RNA responses. The
presence or absence of primary protease gene nutations at

‘baseline were correlated with reduction in viral |oad at

three and six nonths. Shown are the changes in HV RNA from

baseline at three and six nonths according to the treatnent

arm and the presence or absence of primary protease

ut at i ons.
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The greatest reduction was seen in patients who
did not have primary protease nutations and received
genot ypi c-gui ded treatnent, yellow synbol, with a drop of
1.5 log. The poorest response was seen in those in whom
primary protease nutations were present and received
standard of care, pink. Internediate results were seen in
groups in whom protease nutati ons were absent and received
standard of care, orange or patients in whom primary
protease nmutations were present and received genotypic-
gui ded treatnent, green.

[Slide. |

In this heavily pretreated patient popul at ion,
genot ypi c-gui ded therapy resulted in a sustained reduction
in HV RNA of greater than one | og throughout one year
Eollow up. Per f ormance of genotypic-guided therapy nay have
contributed to additional viral-load reduction seen in
control patients. Mil tivariate analysis showed that the
oresence Of primary protease nutations and performance of
genot ypi c-gui ded treatnent both independently affect
virological response.

[Slide.]

Even with the use of genotypic guided treatnent,
70 percent of the patients in the VI RADAPT study did not
achi eve conplete viral suppression. Mil tiple paraneters

determ ne the response to antiretroviral therapy and many
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causes ot her than devel opnment of drug resistance should be
consi dered when anal yzing drug failure. Anong t hese
factors, suboptimal concentrations of antiretroviral drugs
may play a najor role.

[Slide.]

In contrast to the nucl eosi de reverse-
transcriptase inhibitors, significant correlation has been
found between antiviral activity and plasma concentrations
>f protease inhibitors and |ow plasma |evels of Pl have been
l'inked to rebounds in HV RNA

[Slide.]

Qur objective was to correlate protease inhibitors
>lasma levels with the changes in HV RNA and to determ ne
he multiple factors contributing to the efficacy of
intiretroviral therapy in treatnent-experienced patients.

[Slide.]

O the 108 patients included in the study, the 87
>atients from both arns participating at the N ce center
ere included in the pharmacol ogi cal subst udy. Several P
>lasma trough levels were performed in these patients during
he twel ve nonths study periods.

[Slide. |

Plasma Pl concentrations were neasured by HPLC
‘atients were instructed not to take the norning dose unti

fter drug levels were drawn. The analysis was perfornmed on
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bat ched frozen sanples and |levels were determ ned for the
four Pl utilized in the study. Data were analyzed only for
patients having at |east three sanples obtained.

[Slide.]

Ei ghty-one patients were included in the substudy.
Simlar to the parent study, the two groups, according to
genotype utilizations, were conparable for risk factor, age,
sex, previous treatnment, CD4 cell count and H'V RNA at
basel i ne.

[Slide.]

Shown are the nmean and nedi an plasma |evels
obtai ned for each protease inhibitor frompatients in the
standard of care and the genotypic-guided treatnent groups.
Concentrations are expressed in mcrograns per m. The
medi an plasma |evels were not significantly different
bet ween the two random zation arms.

An efficacy threshold level, as will be explained
later, was defined, permtting to categorized patients with
optimal or suboptimal concentrations. Bet ween 27 percent
for nelfinavir and 43 percent for ritonavir of the patients
had suboptinal drug concentrations followi ng our criteria.
Among these patients with suboptinmal concentrations, the
majority even had no detectable Pl plasma |evels.

[Slide.]

Shown is the correlation between PI plasma |evels
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@and H'V RNA for all individual tinme points where both
neasurements were available. Linear regression analysis
showed a statistically significant correlation between
pl asma concentrations and H'V RNA for each PI. Hgher drug
cons correlated with ower HV RNA | evel s.

[Slide.]

A wi de range performance pharnmacokinetic data is
available in the literature for the various pIs. Ve did not
find a consensus statenent standardizing these val ues.
Presented in this table are values for 1C95, Crmax, Cmn and
efficacy threshold concentrations we used for the various
PI.  The threshold value of twice the 1C5 was used as a
cutoff for optimal Pl |evel

[Slide.]

Patients were divided into two groups; subopti nal
concentrations for the patients having had a Pl plasnma
concentration below the defined threshold on at |east two
occasions during the study period, optinmal concentrations
for patients having at no nore than one | evel below two
times the | C95.

According to our efficacy threshold, 32 percent of
ft he patients had suboptimal concentrations and 68 percent
had optinmal concentrations. The distribution was simlar in
bot h groups.

[Slide.]
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Shown are the changes in HV RNA from baseline for
the groups of patients segregated based on optinmal or
suboptimal Pl concentrations regardless of random zation
arm H V RNA decreased 1.2 log at nonth 12 in patients in
the optimal concentration group, in pink, versus 0.36 |og at
nmonth 12 for patients in the suboptimal concentration group,
or ange.

[Slide.]

Patients were categorized based on random zation
armand drug level: group 1, suboptimal Pl concentrations in
the control group; group 2, optimal Pl concentrations in the
control arm group 3, suboptinal Pl concentrations nanaged
with genotypic guided treatnment; and group 4, optinal Pl
concentrations managed wi th genotypic-guided treatnent.

[Slide.]

Shown are the changes in H'V RNA according to PI
concentration and genotype usage at six nonths. The
smal | est reduction in was obtained in patients with
suboptimal Pl concentrations nanaged on the control group.
The greatest reduction in HV RNA was obtained for patients
with optimal Pl concentration and genotypic-gui ded
treat ment. Intermedi ate results were seen in patients with
suboptimal Pl concentrations nmanaged with genotype, |ight
blue, and in patients with optiml concentrations in the

control arm or ange.
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[Slide.]

Shown are the proportion of patients with an HYV
RNA bel ow detection Iimt according to Pl concentration and
genotype usage at six months.  The highest proportion is
seen in patients with optinml concentrations nanaged with
genotype, vyellow. No patients with suboptinal Pl
concentrations managed with standard of care reached
undetectability, orange synbol. |nternediate results were
seen in patients with optimal concentrations and standard of
care, in red, and suboptinmal concentrations managed wth
genotype, in blue.

[Slide.]

To summarize our data, nultivariate analysis of
the predictive factors of virological response showed that
optimal Pl concentrations, genotypic-guided treatnent and
t he absence of primary protease nmutations were all
i ndependent significant predictors of favorable virologica
out corre. The use of different cutoffs for optinmal drug
level s and definition for primary protease mnutations may
have influenced these results.

[Slide.]

In conclusion, exposure to drugs was inversely
correlated with plasma HV RNA |levels for all PI
Genot ypi c-gui ded therapy, drug concentrations and the
presence of primary protease nutations are all factors which
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i ndependently affect the response to therapy in experienced
patients. Therefore, assays to determine both drug |evels
and resistance nutations may be useful in inproving

t herapeutic responses in drug-experienced patients.

[Slide. 1

This is the list of the contributors, particularly
Dr. CGeronme, Dr. Garrafo, Professor Dellanonico, Professor
Schapiro. The VI RADAPT st was sponsored by Roche, Abbott
and Visible Cenetics

DR HAMMER  Thank you

Are there clarification questions for Dr.

Cl evenber gh?

DR KUMAR: Wuld you clarify for ne, in your
control group, who chose the salvage reginen? Ws it the
same group of physicians who chose the sal vage regi nen?

DR CLEVENBERGH:  The study was conducted on three
sites and for patients, as it is witten in The Lancet,
considered difficult to treat, there was a di scussion
bet ween the physician in charge of the patients and the team
running the study to decide which was the best treatnent to
give to these patients.

DR HAMMVER O her clarification questions?

DR WOOLSON: Even under the best of
circunstances, it is difficult to interpret subgroup

anal yses that are done in clinical trials. I was wondering
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if you had done any nodeling of those variables to try to
see which of those mght be nore inportant, in particular
with sone of the conparisons you were representing a nonent
ago with the optiml and suboptinmal concentration in those
groups.

DR CLEVENBERGH: I think that the nobst inportant
of the variables analyzed is the pharmacol ogical effect on
the genotypic effect.

DR WOOLSON: Let nme try to ask a follow up
question, actually a somewhat different question. You
nmentioned, at twelve nonths, there are sone 85 percent of
t he individuals for whom you have eval uabl e dat a. The
15 percent of individuals who are not eval uable, can you

describe those individuals in terns of their outcones?

DR CLEVENBERGH: I know that there were six
deat hs. Six patients were lost to follow up. Six patients
died and four did not conplete the study. | have no idea of

what happened to these |ast four patients.

DR VWONG Can you say sonething about the nunbers
of drugs and the classes of drugs that the patients in the
two groups received? Wre they conparable, except that on
one group, they were chosen specifically based on their
resi stance pattern?

DR CLEVENBERGH: The nunber of new drugs given to

the patients is simlar and, also, the new cl asses, because,
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at the tinme the study was done, there were not a |lot of new
classes. There was just nelfinavir arriving on the market
and NNRTI appeared at the end of the study. So the
di stribution of new classes of drugs is simlar between the
two groups

DR HAM LTON: Since the endpoints that you have
chosen to anal yze were virologic, were statistical tests
done to conpare the differences, actually, in these |ines
chat you generated? It appears to nme that, in this one
cable, at least, or this one graph, for the person who
actually doesn't take his drug optimally or at |east has
suboptimal | evels, genotypic analysis doesn't add that mnuch
i f anything.

Wre there, in fact, statistical differences
>etween these |ines?

DR CLEVENBERGH: | didn"t get the question; I'm
30TYYY .

DR HAMLTON. This graph here which shows--

DR CLEVENBERGH: Ah, yes; the inpact of the
>harmacological concentrations.

DR HAM LTON: Right. Wre there statistically
significant di fferences between these |ines?

DR CLEVENBERGH: I don't think that we perforned
. p-value on this.

DR HAMLTON. A followup question, and it is a
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very nice study. | amvery interested in the outcone here.
It would be a shane not to collect clinical events in the
course of this even though they mght be small in nunber.
Are there clinical events that are occurring during this
period of tinme that are related to H V?

DR CLEVENBERGH.  Yes; these are depicted in The
Lancet. | don't renenber themthat we defined. I think
that four new defining events in each arm

DR HAM LTON: Each arm bei ng--which arnms, now?
Genotype or--

DR CLEVENBERGH  Cenotype and control; yes.

DR QGULICK: It looks like very few patients had
taken prior non-nucl eosides. Coul d you comment on the
nunber of patients who used a non-nucleoside in their
isal vage regi men?

DR CLEVENBERGH  There were only a few patients
who received a non-nucl eosi de because it arrives only at the
teend of the study. The nunber is witten exactly in The
lLancet, al so.

DR KAPLAN. This is not included in the
]presentation but | am wondering if there is any phenotypic
iresi stance data done for sonme of the protease inhibitors
used. Based on sone discussion we heard this norning, it
would be very interesting to see if there was a correlation

Ibetween phenotype resistance and the virol ogic responses.
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DR CLEVENBERGH: W have basel i ne phenotype for

about 90 patients of the 108 and we will present this data
on a later neeting.

DR HAMVER  Thank you very nuch

I think we need to nove on. The next speaker is
John Baxter. Dr. Baxter will speak and describe the GART
st udy,

GART St udy

DR BAXTER Thank you.

[Slide.]

CPCRA 046 was a random zed study of antiretroviral
nanagenent based on plasma genotypic antiretroviral
resistance testing, or GART, in patients failing
antiretroviral therapy.

[Slide.]

To enter the study, patients had to have at | east
a three-fold rise in viral load while taking at |east 16
veeks of two nucl eosides and a protease inhibitor. Patients
also had to have a CD4 count between 50 and 500 and a total
nistory of at |east twelve nonths of antiretroviral therapy.

Patients canme in for a baseline visit at which
ime plasma was collected for viral |oad testing and
jenotyping. The genotype results were then reviewed by the
>rotocol virologists and the protocol virologists also had

the treatnment history. They then prepared a GART report
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whi ch included the nutations as well as the interpretation
and up to four treatnent suggestions.

Patients were random zed between July of 1997 and
Decenber o6f 1998. There 3ere 153 patients randonized, 78 to
the GART group, 75 to the no-GART group. Prior to
random zation, we required clinicians to prespecify what
salvage regimen they would prescribe in the absence of the
3ART report. For the no-GART patients, these reginmens were
>rescribed.

For the GART patients, in contrast, those
:linicians prescribed a regimen after review ng the GART
report. Patients then had followup visits at 4, 8 and 12
veeks. At 8 weeks, the clinicians were permtted to change
-he sal vage regi nmen. Patients were encouraged to stay on
:heir salvage reginen at least until 8 weeks unless toxicity
>ccurred. The clinician could change at 8 weeks based on
-he 4-week viral-load result.

[Slide.]

This is the algorithm that the protocol
rirologists used for interpreting the genotypic mutations.
That you can see here is the nmgjor nmutations in yellow and
‘or the YD4 nutation, for exanple, we defined this as
sonferring full resistance to 3TC, ddI and ddc.

For the non-nucl eoside nutations, they are listed

lere. However, only about 10 percent of patients entering
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AZT and 3TC or d4T and 3TC in conbination with either

indinavir or nelfinavir. There were a small nunber of
patients entering failing ritonavir or saquinavir and about

half of the patients were' failing on their first protease

i nhi bi tor.

[Slide.]

This shows the distribution of najor mutations.
Overall, 73 percent of patients had both a nmajor RT and

maj or protease nutation. 20 percent had a major RT nutation
only. 4.6 percent had no nmajor nutations and 2 percent had
a maj or protease mutation only.

The major nmutations are shown here on the |eft
side of the slide showing that the nost common failure
genotype was 82 percent having the 184V nutation. 61
percent had either 215 F or Y. For protease, 14 percent had
30N, 31 percent had 461 or L. 34 percent had 82F or The and
31 percent had L9OM.

[Slide.]

This slides shows the inpact of the GART report
for patients random zed to the genotype arm of the study
showi ng that the GART report influenced the choice of the
sal vage reginen for 83 percent of the patients. So, in
other words, the report altered what the clinician would
have done in the absence of the report.

However, for only 54 percent of the patients did
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the clinician actually prescribe one of the suggested
treatnent reginens. The reason why sone clinicians chose
not to follow one of the suggested regi nens included
concerns about drug toxicity, patient preference and al so
saving classes of drugs such as non-nukes for subsequent
T egi mens.

[Slide.]

The primary endpoint of the study is shown here
which was the change in viral load from baseline to the
@average of the 4 and 8-week visits showing that the in GART
@arm the nmean viral-load reduction was 1.19 |ogs versus 0.61
lLogs for the no-GART armw th a highly significant
difference. The 95 percent confidence interval ranged from
--0.29 to -0.77.

[Slide. 1

This slide shows the viral-1oad change by study
week showi ng that, at each tinme point, there was a
ssignificant difference favoring the GART arm Qut at
1.2 weeks, the difference was 0.44 logs with a p-value of
Cr.003.

[Slide.]

This slide shows the percent of patients
tindetectable by study week showing a significant difference
between the two arns at the 4 and 8-week visit. By 12

wreeks, the p-value was 0.1. The difference here in the GART
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arm 34 percent were undetectable versus 22 percent in the
no- GART arm

[Slide.]

One of the things we | ooked at was changes in
viral |oad by the nunber of active drugs prescribed. Acti ve
drugs here were defined as drugs which the study virologists
interpreted as either sensitive or possibly resistant. \Wat
we found is that for each additional active drug prescribed,
when we conbi ned both treatnent groups, there was a 0.37-log
reduction in viral |oad for each additional active drug.

So, for exanple, those patients who received one
active drug in their salvage reginen, the viral-Ioad
reduction was 0.1 and, for those who received four active
drugs, the viral-load reduction was 1.25 | ogs.

What you can see here is that the GART group
received a greater--there were actually a greater nunber of
GART patients who received three or nore active drugs,

86 percent, and in the GART armreceived three or nore
active drugs as conpared to 45 percent in the no-GART arm
We believe that this explains part of the treatnent

di fference we saw between the two groups.

The other interesting finding is that, for each
addi tional inactive drug, there was a 0.17-log reduction in
viral | oad.

[Side.]
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W al so | ooked at patients in both arns who
recei ved the sane nunber of drugs in their salvage reginen.
What we found is that patients in the GART arm were nore
likely to receive three or nore active drugs. So, for
exanple, if you conpare patients in both arns who received
four drugs, 91 percent in the GART group received three or
nore active drugs as conpared to 62 percent in the no- GART
arm This was simlar for those that received three or five
or nore drugs.

[Slide.]

The other part of the study that we |ooked at was
basel i ne predefined subgroups and the effect of GART versus
no-GART. We found that there was a favorable effect of GART
across all of the baseline predefined subgroups so, for
exanmpl e, |ooking at patients who had CD4 counts above and
bel ow 200, the effect of GART was significant.

Al'so |l ooking at patients that were above and bel ow
the nedian viral |oad, 25,000 copies, there was a favorable
effect for the GART arm

[Slide.]

Al so, looking at patients who were failing their
first protease inhibitor versus those who had failed two or
nore proteases, there was a simlar favorable effect of
GART. Al so when | ooking at the individual proteases the

patients were failing on at study entry, there was also a
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favorabl e effect of GART for each protease inhibitor. The

error bars are wide here for ritonavir and saquinavir

because there were small hunbers entering on those drugs.
[Slide.]

When | ooking at the presence of baseline RT and
protease nutations, we |ooked at those who had both nmajor RT
and Pl nutations and found a favorable effect for GART and
also for those who did not have both a major RT and PI
mut ati on.

Also, in looking at those patients where the
clinician proposed using a non-nuke and a sal vage regi nen,
we found there was a favorable effect for GART. So, in this
group of patients, essentially all of themin both arns
received a non-nucl eosi de but you can see that there is
Quite a difference between the response favoring the GART
ratients.

For those where the site clinician did not propose
ito use a non-nuke, there was also a favorable benefit from
(GART. What this suggests is that when you are adding a new
«class of drugs to a patient failing a protease-containing
wregi men, genotyping hel ps you choose drugs to use along with
tzhat new class of drug, in this class, the non-nuke.

[Slide.]

W al so | ooked at the inpact of baseline nutations

on virologic outcone and found sonething that was rather

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

157

i nteresting. W found that those patients that were
entering the study that had the 30N nutation versus those
who did not have the 30N nutation in protease had an average
viral |oad change of -0.41 |ogs. In contrast, the 90M

nmut ati on had an adverse inpact on virologic response with
those patients with the 90M nutation having a 0.31-log

hi gher viral |oad as conpared with those patients w thout
the 90M nutation.

W found that 46, 82 and 84 did not have an inpact
on virol ogi st response.

[Slide.]

So, in conclusion, GART with expert advice in
patients failing therapy was superior to no-GART as neasured
by short-termviral-1oad responses.

[Slide.]

The greater viral-load reduction with GART is
attributed to the greater nunber of active drugs prescribed
in the GART arm and we found that those patients who
received three or nore active drugs had a better outcone.
Furthernmore, the inpact of GART was simlar for patients
failing their first protease inhibitor than for those who
had received multiple proteases. Basel i ne genotype was
associated with virol ogi st response to sal vage therapy.

[Slide.]

I would like to acknow edge the protocol team

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

158

menbers, especially the protocol co-chairs, Doug Mayers and
Tom Merigan as well as the protocol statistician, Jim Neaton
and the protocol manager, Debbie Wentworth.

Thank you.

DR HAMMER:  Thank you very nuch

Let me start off the questioning by asking about
the clinicians who were influenced by the GART report but
didn't prescribe one of the specific reginens. Have you
| ooked at is there any consistency in how those clinicians
were influenced, because | think that is a very interesting
potentially practical derivative of this study.

DR BAXTER It was interesting. W found that
the report inpacted 86 percent of the clinicians. It
changed what they woul d have done in the absence of the
report, but, apparently, 54 percent did they actually follow
one of our treatnment suggestions.

The other thing that we found is that clinicians
who were nore likely to follow one of our suggested
treatnent regimens, those patients tended to have a better
outcone virologically. Although it was not significant,
there was a trend suggesting that those clinicians that
foll owed our treatnent suggestions, those patients did
better.

DR HAMMER  The ones who were influenced but,

again, didn't specifically use one of the reconmended
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regimens, did they tend to use nore drugs or a different
class or go along with the general results of the study that
suggest the nore active drugs you use, the better one is--I
amjust trying to sort of think about how they interpreted
this.

They may have avoi ded a drug because of potenti al
toxicity or a drug interaction but then they would
substitute what the physician m ght have thought would be a
conpar abl e agent along the lines of the suggestion of the
committee or is it just not possible to really take a | ook
at that.

DR BAXTER W have | ooked at that. For four
patients, the reginens that were prescribed were very
simlar except there was a substitution for the non-nuke,
for exanple. For the rest of them they tended to use |ess
drugs than what we had prescribed but | can't give you the
specific details.

DR HAMMER  Thank you

O her clarifying questions?

DR POMERANTZ: A couple of quick questions. Wen
you showed that the level of undetectability becane
insignificant at twelve weeks, that was a p-value of 0.1, |
think it was.

DR BAXTER Correct.

DR POMVERANTZ: 400 copies? 50 copies?
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DR BAXTER W used the bDNA second-generation
assay, 500 copi es. But even though there was a | oss of
significance for undetectable, that wasn't the primary
endpoi nt .

DR POVERANTZ: No; | wunderstand.

DR BAXTER But there was still a significant
di fference overall between the two groups.

DR POVERANTZ: Did you see any difference in
effects on CD4 counts?

DR BAXTER CD4 counts; no, there was not a
significant difference over twelve weeks in CD4 count. |
think, by twelve weeks, it was +25 CD4 cells for the GART
group and +18 for the no- GART group

DR POVERANTZ: Do you have any longer-term foll ow
up than twel ve weeks?

DR BAXTER W are actually rolling--we have
rolled patients over into a long-termnonitoring study so we
will be able to get sone additional follow up on these
patients. But this was really a short-term | ook.

Cinicians could change therapy at eight weeks and we felt
that going much further than twelve weeks probably woul dn't
yield much.

DR YOGEV: In the slide which you are showing HV
RNA changes by nunber of active drugs prescribed, was GART

suggesting one drug only in tw? Those are the physicians
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who did not follow GART and are still called GART?

DR. BAXTER: For that slide, what we did was to
conbi ne both treatnent groups. So we | ooked at all patients
and we | ooked to see how many drugs prescribed in a sal vage
regi mren woul d have been sensitive or possible resistant
according to the algorithmthat the protocol virologists
ised.

So those were for drugs that were either
considered sensitive or possibly resistant in the sal vage
cegimen. The greater nunber of active drugs, the better the
rirologic response for both groups overall.

DR YOGEV: So the GART woul d suggest, let's say,
:hree but the physician would use one which is sensitive?

‘t wll be in the category of GART?

DR BAXTER  That is conbining both the GART and
:he no-GART group so that for the GART group, those patients
received a greater nunber of active drugs. So 86 percent
received three or nore active drugs in the GART group versus
.5 percent in the no-GART group

But if you are asking how many drugs we
‘ecommended in the treatnent suggestions, it varied per
vatient. In retrospect, |ooking back, what the three
yrotocol virologists were actually doing was trying to
-ecommend at |east two or three active drugs in that

‘egimen. So that is how we, in retrospect, were making our
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treatment suggestions.

DR YOGEV: It is alittle bit puzzling that when
two drugs in the GART were used, were |less effective
per cent agewi se than--

DR BAXTER  That is active drugs, So, for

exanple, in that group where we are |ooking at two active
drugs, those patients could have been prescribed four drugs
lout only two of them were active.

Does that nake sense? That is just |ooking at
@active drugs. That is not |ooking at total drugs.

DR YOGEV: It is just surprising that, through
the GART whi ch supposedly by genotype is nore sensitive,
there was | ess percentage in that group.

DR BAXTER Yes. The GART patients were |ess
Likely to receive fewer active drugs. They were nore |ikely
o get nore active drugs in their salvage reginen.

DR HAMMVER Not to go into two many specifics,
but how did the expert panel deal with nmultidrug pain
wresi stance?

DR BAXTER:  Those were the nost difficult
patients. Those were the |ongest conference calls. W
t-ried to cone up with regi nens where there were at |east two
active drugs but there were sonme patients who really had
very few options and, when we specifically |ooked at the

outcome for those patients, they didn't do well regardless
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of which treatnent armthey were in.

DR MATHEWS: It looks |ike about 25 percent of
the patients either had only RT nutations or no mnutations.
Did you 'l ook at whether %%RT was |ess effective in that
subgroup at all?

DR BAXTER W | ooked not specifically in that
subgr oup. W | ooked at those who had both RT and protease
inaj or nutations versus those that did not and we found that
for those that did not have both a major RT and protease
inutation that there was a favorable effect for GART
:Eavori ng GART.

DR HAMVER: So is that simlar to VI RADAPT?
Would genotyping help even when the virus was wild type at
lIsaseline? Essentially, is that sort of what you are asking,
Chris?

DR MATHEWS:  Yes.

DR. BAXTER: There were so few patients. There
were only 4.6 percent of patients who were really wild types
sso the nunbers are too small to really say anything about
t-hose individuals.

DR KAPLAN: Sorry if I mssed this but | wonder
about the people in the GART arm who did not follow the
advice regardl ess of the nunmber of active drugs. \Wen you
sshowed the slide of nmean H'V RNA by study week, where would

that group fall into that slide? Do they becone, then
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nondi fferentiable from the no- GART arm?

DR BAXTER I don't know that we specifically
| ooked at that group's virologic response. W basically
just looked at the GART treatnent group. | think that, from
looking at it the other way which is how well clinicians
adhered and their response, we found that those clinicians
that adhered less well to the treatnent suggestions, their
patients had a weaker response or a |ess vigorous response
as conpared to the clinicians that followed the treatnent
suggesti ons. So it did danpen the response when they did
not follow treatnment suggestions.

What is interesting is that when we | ooked at
which patients the clinicians were nore likely to accept one
of our treatnment suggestions, it was typically patients who
were nore advanced and had | ower CD4 counts and higher viral
| oads.

DR HAMMER  Thanks agai n.

I think we should nove on. W are now going to
nove into the Resistance Coll aborative Goup's analysis. |
would to just introduce Dr. John Mell ors.

Retrospective Studies
Introduction to Resistance Coll aborative Goup's Reanal ysis
of Sel ected Studies Using the RCG Data

DR MELLORS:  Thank you, Scott.

[Slide. 1
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It is a pleasure to present the work of the
Resi stance Col | aborative Group. Wat | would like to do is
just give you a little history to start out with, to tell a
story. Wat we are going to do in the next hour or so is
review the goals of the dinical Validation Subconmttee,
review the subconmttee workshop that occurred in April of
this year, work through the devel opnent of a standardized
data-analysis plan. Victor DeGruttola will present that to
you.

I will then review the nutation table used for the
DAP and | will describe the reanal yzed studies and then
present the conposite data fromthe reanal yzed studies.

Then there will individual presentations of representative
studies, ACTG 33 by Mke Para, CNAA2007 by Munir Ait-Khaled
and data fromthe Frankfort cohort by Veronica Ml er.

I will then review prospective studies in progress
and nmake sone summary points about the analysis of the data
present ed.

[Slide.]

The Resistance Col |l aborative Goup dinical
Val i dation Subcommittee nmenbers are shown here; Rich
D’Aquila, who had a key role in devel oping the DAP table,
Veronica MIler, Louise Pedneault, Any Patick, Victor,
Andrew Phillips, Lynn Dix, Dan Holder and Jeff Mirray from

FDA.
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Qur progress was rapid and steady. There was a
tenporary slowing of progress while the Boston Red Sox were
losing to the Yankees. There was sone anger and depression
that we had to work through but we persevered.

[Slide.]

The goals of the dinical Validation Subconmttee
were sinply to conpile and eval uate existing data on
val idation of resistance tests and to review issues rel evant
to that clinical validation including study design, patient
popul ations studied, definitions of drug sensitivity and
resi stance as we heard this norning are critical,
definitions of the virologic endpoints used in these studies
and, inmportantly, the nethods of analysis and how i nportant
covariates such as HV RNA and new drugs were controlled for
in the analysis.

[Slide.]

Let's review the workshop that occurred in Apri
of this year. The goal of that workshop was to review
existing clinical data on the relationship between genotype
or phenotype and virologic response. W identified studies
lby review of neeting abstracts. There were presentations by
lead investigators that flewin fromall over the gl obe.

There were questions and clarifications by the
subcommittee simlar to what you all have been doing for the

last 48 hours. The studies presented and reviewed were
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:hirteen retrospective studies and two prospective
nt ervention-based studies.
[Slide.]
" The inpressionssof the subcomm ttee were that
:here were consistent associations presented between
>aseline genotype or phenotype and virol ogic response but
:here were highly variable methods of analysis including
lifferent definitions of resistance, different types of
nutations analyzed, different cutoffs for phenotypic assays,
lifferent virol ogic endpoints, nethods of analysis and
control for key covariates.
It was clear at the end of the subcommttee
neeting that there was a need for a standardi zed data
anal ysis of these studies to nake sense out of them
col l ectively. So the action itemfromthe conmttee was to
devel op a data-analysis plan for standardi zed reanal ysis of
the retrospective studies and the prospective studies
pr esent ed.
[Slide.]
So we devel oped a standardi zed anal ysis plan and
it is a royal "we."
[Slide.]
Because it was really Victor DeGruttola, the
chair, Dan Holder, Andrew Phillips and Lynn D x who are al

in the audi ence.
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Now | would like Victor to cone up and present the
data anal ysis plan.

DAP Statistical Methodol ogy

DR DeGRUTTOLA: Thank you. If we could have the
first slide which gives the objective of the data-analysis
pl an.

[Slide. 1

The primary objective of the analysis plan was to
specify an analysis that could be applied to a wide variety
of clinical HV resistance studies to relate genotypic and
phenotypic testing to response to treatnent. The goal was
not to try and come up with the nost subtle or
scientifically powerful analysis of each individual study
but to try and come up with an analysis plan that would
address the fundanental question and, nost inportantly, be
applied consistently and could be applied consistently
across studies so that we could put all of the information
t oget her.

Both intervention and non-intervention studies
were included but the objectives of the intervention studies
that we have just seen presented are different from those of
the non-intervention studies so they would be anal yzed and
presented separately.

O course, the focus was on resistance data in the

experi enced popul ation. Were studies may have followed
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naive patients, they would be anal yzed separately.

[Slide. 1

The non-intervention studies; the first request
was to characterize the study population in ternms of
summari zi ng baseline RNA and CD4, prior ART experience, and
sunmary of duration of therapy on a HART reginen.

[Slide.]

The nost inportant purposes of the DAP was to try
and get a consistently applied definition of an endpoint.
Our primary endpoint was virologic failure by week 24 which
meant an RNA val ue about threshol d. For studies that were
of duration 8 to 16 weeks, change from H'V RNA coul d be used
as an endpoi nt. Once again, those would be handl ed
separately.

In determining virologic failure, we excluded or
asked the individual analysts to exclude transient increases
in HV RNA If a week-24 value was greater than threshold
but the next determ nation was bel ow, despite no change in
therapy, we would not call that a failure.

Qur week-24 wi ndow was defined to be week 16 to
week 32 to try to keep things as inclusive as possible but,
for studies whose duration was 16 to 24 weeks, we used the
last week with sufficient data. The failure threshold
shoul d have been taken to be whatever was specified in the

original protocol but if it was not specified, we used

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




at

[N

NS

w

=N

[Sa]

[op]

—~

oo

(=)

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

170
400 copies/n.

[Slide. |

Patients who withdrew early from study nedication
were handled in two different ways. The goal here was to
handle themin different wavs statistically to try and get
sone sense of how much study results are affected by the
withdrawals. So we proposed two different anal yses, a DAC,
dropout as censored, and the DAF, dropout as failure,
anal ysi s.

In the dropout or censored, patients who w thdrew
early from study medi cation w thout evidence of virologic
failure were treated as censored and then excluded from
these anal yses, but there were provisions given to define an
early virologic failure for patients who did not nmake it out
to 24 weeks.

For exanple, if two of the RNA values were above
baseline, they would be scored as a failure even in this DAC
anal ysi s. If the reduction from baseline was |ess than half
a log between weeks 4 and 8, they were failure or if the
nadi r was bel ow t hreshol d.

Patients who were on a study reginmen for at |east
16 weeks but who had no RNA values in the week-24 w ndow
were excluded fromall anal yses. Finally, we get to the
dropout as failure analysis where we had patients who

withdrew early fromtreatnment were counted as failures.
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[Slide.]

There were two neasures of genotypic infornmation
that was expl ored. The first one was a genotypic
sensitivity score which, %onbined across all the drugs in a
study reginen, to which a patient had genotypic sensitivity.
For each drug in the reginen, the genotypic sensitivity was
generally 1, if the patient genotypic has no resistance
mut ati ons and O ot herwi se.

| say generally because there were a few
exceptions that John Mellors will describe in nore detail in
a mnute. So the genotypic sensitivity score is the sum of
the genotypic sensitivities over all the drugs in the
regimen, basically the nunmber of drugs to which a patient is
genotypically sensitive.

In addition to that summary score, genotypic
informati on was used as three separate variables. The
nunbers of mnutations in each class, protease, NRTlI and
NNRTI, for classes of drugs represented in this study
regimen but not limted to drugs in the patient's actual
regi men.

[Slide.]

For phenotypic resistance, we first used two
different netrics of phenotypic resistance, the first using
the m ninum cutoff for the assay, sensitive if the value was

| ess than or equal to the mninmum cutoff and resistant
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otherwise. In addition to that, a ten-fold cutoff was used.
For each drug in the reginen, the patient's phenotypic

resi stance score was defined as 1 if sensitive or O if
resistant.

[Slide.]

Once again, there were two neasures of phenotypic
sensitivity. The first was aggregated against across al
che drugs i n the study regi nen. The PSS is defined as the
sum of the phenotypic sensitivities over all drugs in the
regi men. The second one disaggregated this and | ooked at
>henotypic sensitivity in each one of the drug classes for
:lasses of drugs that were represented in the study.

[Slide.]

Qur anal yses al so included investigation of the
:ffect of confounding variables nmeasured prior to initiation
f t herapy. Those included baseline HV RNA whether or not
he patient was on the potent Pl or NNRTI. This woul d be a
es if the patient was naive to protease and there was
rotease in the reginen or if they were naive to NNRTIs and
here was an NNRTI in the reginen.

So this was just a yes/no variabl e. Finally, the
unmber of new drugs in the reginmen. (Once again, nothing is
otally straightforward here because after nuch di scussion,
t was decided that in ddI-naive subjects, ddI plus
ydroxyurea would count as a new drug, but if patients were
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ddI experienced and added hydroxyurea, that counts as half a
new drug. A mini-dose of ritonavir did not count at all

Once again, the goal here is to try and get
sonet hing which is reasonable and consistently applied
across all studies although sonme m ght argue about where the
0.5 is the perfect choice.

[Slide. 1

Met hod of analysis was |ogistic regression of the
bi nary response, just failure versus success, by week 24
with a common set of covari ates. There were six nodels for
studies with genotypic data. The first one is just |ooking
at the effective baseline H V-1 RNA; second, |ooking at new
drug covariates, whether there is a potent PI or NNRTI and
nunber of new drugs; C, the one, of course, of nost
interest, the genotypic sensitivity score; D, the nunber of
mutations in each one of the drug cl asses; E |ooks at the
GSS8, genotypic sensitivity score adjusted for the baseline
RNA and for the new drug covariates so it conbined the
variables in nodels A, B and C

F I ooks at the nunber of nutations in each one of
the drug classes and al so includes baseline H'V RNA and the
new drug covari ates. So F includes all the variables from
models A, B and D

[Slide.]

For the phenotypic data, there were ten nodels
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because of the fact that we were interested in both the
assay mnimum cutoff and the ten-fold cutoff. Model s A and
B are the sanme as before. C is now the phenotypic
sensitivity score using an assay m ni mum cutoff. Dis the
phenotypic sensitivity score using the ten-fold cutoff.

E is the disaggregated phenotypic sensitivity
score for each one of the classes of drugs separately using
assay m ni num cutoff. Fis using the ten-fold cutoff.

[Slide.]

G is the phenotypic sensitivity score adjusted for
or including baseline RNA and the new drug covariates, the
covariates from nodels A, B and C put together.

His the same thing using the ten-fold cutoff for
the phenotypic sensitivity. | is just the phenotypic
sensitivity scores disaggregated to | ook in each drug class
adjusted for RNA new drug covariates and J is the sane as |
out using the ten-fold cutoff.

[Slide. 1

In order to sunmarize results, the sunmary
statistic was the odds ratio for a unit change in each
covariate and the 95 percent confidence interval for all the
covariates in each nodel. P-val ues for testing each
covariate individually were al so devel oped. P-val ues were
calculated either using likelihood ratio tests from nested

nodels or fromthe wild statistic.
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[Slide. 1

The final slide, for the intervention studies that
we just heard presented, we requested that, first of all,

t he studi es exam ne the é%fect of the treatnent, the

random zation to receiving genotypic information versus not-
-obviously, studies would have already done that--then to do
all the nodels which | just went through and, finally, go
through all these nodels again with the addition of the
treatnment covari ate.

That was the DAP anal ysis plan which was sent out
to everyone who participated in the Resistance Coll aborative
G oup.

DR HAMVER:  Thank you.

Just for the conmttee sake, | think what we wll
do is go through all of the presentations and then take
gquestions as a group so that we can get through the
retrospective studies.

DR MELLORS: Thank you, Victor

Overvi ew of Retrospective and Prospective Studies
Reanal yzed Using the DAP

DR MELLORS: What | would like to do next is
review the nutation table used for the DAP.

[Slide.]

The goal of the nutation table is a

st andardi zati on of genotype anal ysis. It is really not
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i ntended for patient nanagenent. It was a consensus, and a
har d-f ought consensus, of the RCG nenbers and it was based
on clinical data and opi nion. I think the collective nunber
of e-mails was probably over 500 and approached 1, 000
surroundi ng the devel opnent of the DAP

Let ne stress that the table was devel oped before
there was any reanalysis of study so it was a priori. W
focussed on primary mutations for each drug that would be
expected to markedly reduce response to that drug. The
table that is before you is not inclusive of all possible
mut ati ons that could influence susceptibility.

The table was used to cal cul ate genotypic
sensitivity score and the nunber of nutations present for

each drug cl ass.

[Slide.]
You can review this table. It is your materials.
It is self-explanatory. I won't read through the individual

mut ati ons because that is even nore lethal than the
presentations of the data anal ysis plan.

[Slide.]

We had a group for nucleoside--1 hesitate to show
this drug because | think that we have heard enough about
adefovir for a while, but, suffice it to say, 65, 70E and
the second pathway to nultinucl eoside resistance was scored
as a 0 for adefovir but the 184V was scored as 1.5 because
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it increased susceptibility.

There are two mul tinucl eosi de resistance pat hways,
one involving the 151M and the second involving the 69
insert conpl ex. Here are the non-nucl eosi de reverse-
tt ranscri ptase inhibitor nutations.

[Slide.]

And, finally, the protease inhibitor nutations.

[Slide.]

Let me just review the calculation of GSS. As
Victor said, when a nutation was present for a drug
received, the score was 0. Wen a nutation was not present
for a drug received, the score was given as 1. \Wen a
mnut ation was not present for a drug received, the score was
given as 1. The exceptions, as | nentioned, 184V for
adefovir was given a score of 1.5. Because AZT resistance
mutations can reduce the response to subsequent nucl eoside
:herapy, when these were present, d4T, ddI, or ddC were
riven a score of 0.75. The total score is the sum of the
.ndividual drug scores.

[Slide.]

For the calculation of PSS, simlar; resistance
yresent, score 0; resistance absent, score 1. The total
score was the sum of the individual drug scores that the
vatient received and resistance was defined as either

ireater than four-fold or greater than ten-fold decrease in
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susceptibility or increase in IC50. Separate analyses were
done for each of these cutoffs.

[Slide.]

I would like, in the next two slides, to describe
the studies that were reanal yzed. First, the criteria that
were used to select studies for reanalysis were that the
study was conpleted, that there was adequate size for
mul tivariate analysis and twelve of the fifteen studies we
reviewed qualified ten retrospective, two prospective,

i ntervention-based.

These tables are difficult. These are summary
tabl es of the devel op studies including abacavir pool ed
data, ACTG 333, ACTG 364, 372, CNAA2007. These are studies
with treatnment defined by the protocol. The investigators
are listed and the nunber of patients with genotype and
phenotype is shown. Note that the nunbers, overall, are
relatively | ow

The treatnment experience was varied from
nucl eosi de experience only to heavily nucl eosi de experience
and Pl experience with 42 percent non-nucl eosi de experience.
The resistance technol ogy was ABI sequencing or, for these
studi es, phenotypi ng was done by Virco. Median baseline RNA
shows a broad range as does CD4 cell count.

[Slide. 1

Here are the cohort studies in the GS408 study
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that you heard about yesterday. The cohort studies were
relatively small in size, experience ranging but generally
heavily pretreated. Resi stance technol ogy is shown and
basel i ne RNA and CD4 show%ing a broad range as with the
protocols that had treatnents specified in them

You can | ook at these at your |eisure.

[Slide.]

Now let's nove on to the conposite data fromthe
reanal yzed studies. Wat | amgoing to present is first the
ei ght retrospective studies that were reanal yzed and then
the two prospective studies. The GS408 and Swi ss studies
will not be included because H V RNA change from baseline
was nodel ed rather than the failure endpoint, and this is
difficult to show as a nmetric with the other studies.

I will show you the dropout as failure anal yses.
The nodels that | will show you, both unadjusted and
adjusted, are the odds ratio of failure for HV RNA GSS,
nunber of mnutations by drug class and PSS. The ot her
anal yses and nodel s have been provided in the docunents.

[Slide.]

To put these data that | am about to show in
perspective, let's look at the results of the Surrogate
Marker Working Goup, their netaanalysis of RNA relationship
W th out come. These were studies of dual nucl eoside

therapy, famliar old nanes, NUCA 3001, 2, ACTG 116a, VA 298
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and ot her studies.

This netaanal ysis | ooked at the reduction in risk
of progression to AIDS and death per |og reduction in RNA
Here we see the point estimates for the reduction in risk
across this netaanalysis. Two things are obvious. First,
nost of the points are less than 1 showing that there is a
|l ower risk of progression with a log reduction in RNA per
log reduction in RNA, but not all the studies show the point
estimates |ess than 1.

The second thing that is obvious is that there are
broad confidence intervals around these estinmates. The one
thing I would like to point out is here is a conposite
estimate showi ng a narrower confidence interval of all the
studies conbined. W did not do that because we did not
have tinme nor did we have the logistics to do that quickly.

So that is background for the data that | am about
to present.

[Slide.]

Let's warmup to the data by looking at a tried-
and-true variable, baseline HV RNA as a predictor of
failure. What we have here is the odds ratio on a |og
scale, the points estimates and the 95 percent confidence
interval s for baseline RNA This is the odds ratio per 1-
ot unit increase in RNA unadj usted. This is the

retrospective studies with the dropouts as failures.
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What you can see, and the reason we showed this,
is that we showed a consistent finding that has been
reported in the literature that baseline RNA is highly
predictive of treatnent failure with an odds ratio above 1
in all the studies exam ned.

The confidence intervals are broad but, with one
cexception, they do not intersect 1 unless they are
sstatistically significant. So this tells us that there is
cinternal validity to the data set.

[Slide.]

This shows the sane variable, HV RNA adjusted
fZor genotypic sensitivity score and the new drug covari ates,
twhet her or not they received a potent Pl and NNRTI and the
inunber of new drugs.

What we can see is the unadjusted and, beneath it,
iche adjusted point estimate and confidence interval. W see
tchat there is sone shift in some of the studies to a | ower
1oower of the variable but, in general, there are not nmajor
sshifts. The mpjority of the studies, the confidence band
clid not intersect 1 and, thus, show a statistically
ssignificant association of RNA with failure after adjusting
ior the GSS and new drug covari at es.

[Slide.]

Let's nove on to the baseline genotypic

cssensitivity score. Let ne say that this is a rather crude
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estimate of the activity of drugs and the odds ratio is
shown per one unit increase. This is unadjusted, again
retrospective, analysis, dropouts as failures.

What you can see, again, is the point estimtes
wi th one exception, ACTG 372, fall less than 1, neaning the
hi gher the GSS score, the lower the risk of failure, the
opposite of RNA. So the nore sensitive drugs, the |lower the
risk of failure and the confidence intervals do not
intersect 1in five out of the eight studies.

[Slide.]

Wien we adjust for baseline RNA and new drug
covariates, we find that there is a general shift in the
>oint estimates towards 1 and that the confidence intervals
>roaden, but there are no major differences after adjusting
‘or RNA and new drug covariates, and the majority of the
>oint estimates, again with the exception of 372, group b,
‘all less than 1.

[Slide.]

Lets shift to the baseline nunber of nucl eoside
wtations. The odds ratio is shown for additional nutation.
'his is adjusted for other mutations in classes used in the
‘egimen. In this dataset, we see that the point estimates
renerally are above 1, neaning that for each additiona
futation, nucleoside resistance mutation, the risk of

"allure is increased.
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The confidence intervals intersect 1 in several of
the studies but the point estimates are consistently greater
than 1.

[Slide.]

This is after adjustnment for H 'V RNA and new drug
covariates, again adjusting for nutations in other classes.
After all this adjustment, we still see that the point
astimates for the majority of studies are greater than 1
al t hough the magnitude is not as great as the GSS score.

[Slide.]

Let's nove on to nunber of Pl nutations. Simlar
analysis. Point estimates are all greater than 1,
mnadjusted.

[Slide.]

And adjusted, we see sonme dimnution of the effect
>£ the nunmber of Pl mutations but, still, there is
ronsistency anong the data in that the nunber of nutations
.n protease i S associated with a greater risk of failure.

[Slide.]

Wien we | ooked at phenotypic, the first analysis
/e did was the four-fold phenotypic sensitivity score
neaning that if the IC50 was less than four-fold, there was
>ne point, if greater than or equal to four-fold zero
>oints. This |ooks at the four-fold PSS score odds ratio

>er one unit increase adjusted for baseline H'V RNA and new
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drug covariates, unadjusted in white, adjusted in yellow.

What you see here is consistency, again, in the
rel ati onship between the PSS and the risk of failure. Each
of these point estimates substantially |less than 1, neaning
the higher the PSS, the lower the risk of failure and,
before adjustnent, one of the analyses intersects 1, after
adj ust nent 2.

But | think the inportant point is not how many
ronfidence intervals intersect 1 but the consistency of the
>oint estimates of the odds ratio.

[Slide.]

Wien we | ook at the ten-fold phenotypic
sensitivity score adjusted for RNA and new drug covari at es,
ve see a little less effect of that variable in the nodel.
"he point estimates are generally unadjusted, less than 1,
ind there is sone novenent after adjusting for RNA and new
irug covari at es.

But, in general, the magnitude of the effect is
.ess for a ten-fold cutoff than a four-fold cutoff.

[Slide.]

I am going to show you just a few slides |ooking
it the reanalysis of the prospective studies, VIRADAPT and
sART. Each of these studies is broken down by whether there
ras genotypi ng or no genotyping. Here, GART, no genotyping,

'IRADAPT, no genotyping; GART genotyping and VI RADAPT
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genot ypi ng.

This | ooks at baseline H 'V RNA unadjusted and
adj usted for GSS and new drug covari ates. The dropout is
failure analysis. Wat we see is that for GART, it is
consistent with our previous datasets that the higher the
RNA, the greater the risk of failure for VI RADAPT. In the
no-genotyping arm we don't see that effect.

For GART, in the genotyping arm there is a
curious effect in that the baseline RNA is no | onger
predictive of failure and suggests that the intervention
altered that effect, nmeaning that the resistance test
interpretation and therapies prescribed negated the effect
of baseline RNA on outcone.

In VIRADAPT, in the genotyping arm we see an
effect simlar to previous studies that | presented show ng
the greater risk of failure with higher RNA

[Slide.]

Wien we | ook at the baseline genotypic sensitivity
score, again for the sane studies, divided by treatnent arm
we see that, with the exception of the VI RADAPT no-
genotyping arm the point estinates are less than 1
suggesting, again, that the higher scores associated with a
lower risk of failure, broad confidence intervals and sone
i ntersect 1.

[Slide.]
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So that is a conposite data analysis of the
retrospective studies and prospective studies that we did.
Now | would like to turn it over to the individual

presenters.

[Slide.]

186

There will be presentations first by Mke Para and

then the' other individuals |isted.

Thank you.

DR HAMMER  Thank you.

M ke?

Key Retrospective Studies Analyzed
in a Standard Fashion
ACTG 333
DR PARA: Good afternoon. Thank you for the

opportunity of presenting briefly the results of ACTG 333

which was the study titled The Antiviral Effect of Sw tching

from Saqui navir, Hard Capsule, to the New Formul ati on of

Saqui navir Versus Switching to Indinavir After Geater than

One Year of Prior Use of the Saquinavir Hard Capsul e. Thi s

will be the DAP analysis that you just heard about.

[Slide.]

The objectives were to determne if, after
prol onged use of the saquinavir hard capsule, I|nvirase,
there was a fall in viral |oad upon switching to either
i ndi navir or saquinavir, soft gel, the Fortovase. The
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objective of the DAP was to determne if the am no-acid
substitutions at the protease positions associated with in
vitro saquinavir or indinavir resistance at baseline were
predictive of the RNA resbonse.

[Slide.]

This is the protocol design. FEligible patients
had been on saquinavir--that is, Invirase--for nore than 48
weeks prior to study entry. O note, they had no
antiretroviral change for the two nonths prior to adm ssion
and they were naive to the other protease inhibitors.

Upon entry, tney were random zed in an open-| abel
fashion, to continue their saquinavir hard capsule or have a
single drug switch, the protease switch, to the saquinavir
soft gel, or a single-drug switch fromthe hard capsule to
indinavir. Viral loads were then followed for the next six
mont hs.

For the purpose of the DAP, a success was being
suppressed bel ow the | evel of 500 at 24 weeks. Wthin the
DAP, because these individuals were only placed on this drug
for sixteen weeks, they were not further analyzed. In the
study, patients who failed this were allowed to cross arns.
Those failures were considered in the DAP anal ysis as
failures.

[Slide.]

Basel i ne characteristics of the population are
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here. Note that these are extensively treated patients wth
over two years of prior saquinavir, hard capsule. They had
been on greater than or equal to, at the tinme of entry, to
nucl eosi des. 85 percent were on two or nore nucl eosi des.
Their baseline viral |oad was 4.1 | og-base 10. Thei r
basel i ne CD4 count was 240.

[Slide.]

The next slide shows the virol ogic response for
the first eight weeks. You can see with a single drug
switch fromthe hard capsule to the saquinavir soft gel,
viral load fell about 0.25 |ogs at eight weeks. Wth a
single-drug switch to indinavir, viral load fell about 0.6
log at eight weeks.

[Slide.]

The purpose was to | ook at the predictive power of
the baseline genotype. W did genotyping by two nethods.
One was popul ati on-based sequencing perfornmed by Charles
Bouchet with ABI sequencer. The second was a multiple PCR
i ndependent clonal sequencing also with ABl which was
perforned in the |laboratory of John Condra.

The ami no-acid positions that were anal yzed were
those described in the DAP and are shown here. O note, if
jpeopl e were found to have a m xture of both wild type and
resistant at a particular position, they were considered to

be mutant at that position.
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Differences by the two methods were resol ved by
repeat sequencing.

[Slide.]

The next slide shows the distribution of the
nunber of protease nutations for the 89 subjects enrolled in
the study. As you can see, in spite of the fact that these
patients had a median of two years of prior saquinavir hard
capsule, 31 percent had none of the nutations that were
selected to be anal yzed.

[Slide.]

The next slide shows baseline covariates and
virologic response. This is the baseline RNA. As you can
see, With increasing baseline RNA, there was a greater
l'i kelihood of virologic failure, as John just said. That is
not surprising. But you can also see with increasing nunber
of protease mutations, there was al so an increasing
i kelihood that these individuals would fail their new drug
regi men.

[Slide.]

Statistical analysis of this shows that these
rel ationships were highly statistically significant in that
a one-log change of baseline RNA was associated with a
seven-fold increased risk of failure. A so, for every
addi tional protease nmutation, there was a two-fold increased

risk that they would not be successfully suppressed.
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In the multivariate analysis, it was found that
these two were independent of each other; that is, the nore
mutations, the less likely they woul d be suppressed.

[Slide.]

The next slide is my conclusion. RNA change was
greater for indinavir than saquinavir, soft gel, and
saquinavir, soft gel, than the hard capsule. | didn't show
this data but we found that there was a trend between
i ncreasi ng nunber of protease nmutations in greater
saqui navir prior use, nore nutations the higher the baseline
RNA, nore nmutations the |ower the baseline CD4 count.

What we showed here was the nunber of protease
mutations and the viral |oad at baseline were independently
predi ctive of RNA response. Patients with O or 1 protease
mutation had a greater RNA decrease. Patients with 2 or
nore protease nutations had a blunted RNA response.

[Slide.]

Lastly is the team shown here. Ann Collier was
the vice chair. Bob Coonbs was the protocol virologist, and
then our virologists and col |l aborators.

Thank you.

DR HAMMER:  Thank you

Dr Ait-Kahled will present the CNAA2007 study.

CNAA2007 St udy

DR AIT-KAHLED: Good afternoon.
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[Slide.]

| am going to present the retrospective analysis
of the baseline resistance in CNAA2007 to investigate the
predictive value and thegpredictive quality of genotype and
Jphenot ype data on biol ogi cal response to salvage therapy in
H V-infected patients.

[Slide.]

The objective of that study was to evaluate the
treatment with abacavir, anprenavir and efavirenz as sal vage
therapy in heavily experienced patients who experienced
viral rebound on the PI-containing HART.

Ni nety-ni ne subjects were exposed to the study
drugs and patients in this trial were heavily pretreated
with 44 percent NNRTI-experienced. This reflects the
inclusion of an NNRTI-naive patient in the protocol.

50 percent of patients had experience with three or four PIs
and over 70 percent had prior experience to four to five
NRTI.

[Slide.]

The nethods used in that study were as follows;
the plasma H V RNA was mneasured by the Roche Anplicor
Genotyping was carried out by a plasma-popul ati on sequenci ng
using the ABI technol ogy. Phenot ypi ng was obtained by the
reconbi nant virus assay using the antiviral grown at Virco.

The statistical analysis was carried out according to the
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RCG dat a-anal ysis plan using the virological endpoint of HYV
RNA greater than 400 copies/m in the week 24 tinme w ndow.

[Slide.]

The baseline characteristics of the study
popul ati on is shown here. Genot ypi ng was obtained for 94
pati ents and phenotype val ues were obtained for 64 patients.
Bot h popul ati ons had high baseline HV RNA of about five
| ogs or 100,000 copies/m, a |ow baseline nmedian CD4 count
of around 100,000 cells/microL. The prior NNRTlI usage was
simlar in both populations with 40 percent being NNRTI -
experienced prior to study entry.

[Slide. 1

In accordance with the nunerous prior therapies of
these heavily pretreated patients, a |arge nunber of
mut ati ons were found in reverse transcriptase and protease.
65 percent of the baseline isolates had nore than four
nucl eosi de reverse-transcriptase-inhibitor-associated
mut at i on. 45 percent had nore than one non-nucl eosi de
reverse-transcriptase-inhibitor nmutation with 21 percent
havi ng nore than two. 81 percent of viruses had nore than
four protease-inhibitor-associated nutations with 50 percent
having nore than five Pl-associated nutations.

Looki ng at the baseline phenotypic data for the
study drug in CNAA2007 at the two different cutoffs, at the

four-fold cutoff, 45 percent of the isolates were sensitive
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to abacavir, 58 percent sensitive to anprenavir and
67 percent sensitive to efavirenz.

Looking at the ten-fold cutoff, over 70 percent of
the baseline isolates were susceptible to all study drug
according to that cutoff, so 94 percent to abacavir, 86 to
anprenavir and 73 to efavirenz. In that particul ar study,
the ten-fold cutoff had |ess discrimnatory power to
discrimnate the baseline isolates according to phenotype.

[Slide.]

I am now going to present the results of the
various univariate and nultivariate anal yses described in
the data-analysis plan for both the dropouts-as-failure and
dr opout s-as- censored popul ation. This graph--luckily, Dr.
Mel l ors had nmade an excellent job by describing the way this
data is presented.

The graphs here show the odds ratio or the risk of
virological failure and the X axis represents the variable
used in the nodel presented. The risk of 1 is marked for
conparison and the 95 percent confidence intervals are also
shown.

So here in the univariate analysis, you can see
that a higher baseline HV RNA is, as stated, with an
increased risk of failure. The introduction of a potent new
drug and, in this case, efavirenz in the NNRTI-naive patient

is associated with a lower risk of failure, about five-fold,
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and the higher genotypic sensitivity score, again,
associated with a decreased risk of virological failure.

[Slide. 1

The nultivariate analysis using those three
vari abl es has shown that th= genotypic sensitivity score
remai ned the only factor associated with virol ogical
failure

[Slide.]

Looki ng at the genotype anal ysis using the nunber
of mutations for each drug class, the nmutations for NRTI
NNRTI and PIs, after adjustnment for baseline RNA, potent new
drug, one can see that the nunber of NRTI mutations and
NNRTI nutations renained the only factor associated with an
increased risk of virological failure.

[Slide.]

Looki ng now at the phenotypic analysis, this is
the univariate analysis of each of the variables with the
lbaseline HV RNA potent and the four-fold cutoff phenotypic
sensitivity score and the ten-fold cutoff sensitivity score.
What is apparent here is that increased baseline HV RNA was
associated with increased risk of virological failure and a
lhi gher phenotypic sensitivity score at the four-fold cutoff
was associ ated with a decreased risk of failure but not the
ten-fold cutoff.

[Slide.]
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In the nultivariate analysis, if you concentrate
just on the left-hand side of the graph, |ooking at the
phenotypic sensitivity score based on RNA and potent new
drug, the baseline HV RNA and phenotypic sensitivity scores
remai ned the only factors associated with virol ogical
response.

[Slide.]

In this multivariate analysis, |ooking at the
phenotypic sensitivities for each of the drug classes, the
baseline H 'V RNA, an increased baseline HV RNA was
associated with an increased risk of about six-fold of
virol ogical failure. NRTI sensitivity score at the four-
fold cutoff and the NNRTI sensitivity score were--sorry; in
this nultivariate analysis, the only sensitivity score that
remai ned associated with a decreased risk of failure was the
sensitivity score for the nucl eoside reverse-transcriptase
i nhi bitors.

The possible explanation for the | oss of
associ ati on between the NNRTlI sensitivity score and
virological failure is probably the use of the presence of
confoundi ng variables in the nodel such as the use of potent
new drug which was the use of the efavirenz in NNRTI-naive
patients, so, in other words, |ooking at two different
variables of two identical effects and of two different

vari abl e neasures.
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[Slide.]

In conclusion, this retrospective study has shown
that the genotypic sensitivity score was the only predictor
of virological response in the nultivariate analysis using
baseline HV RNA and new drug covariate as the vari abl es.
The genotypic analysis has al so shown that the nunber of
nucl eosi de reverse-transcriptase inhibitor and non-
nucl eosi de reverse-transcriptase inhibitor nutations were
@al so associated with biological response after adjustnent
for baseline HV RNA and new drug covari ate.

[Slide.]

The phenotypic analysis has shown that, in the
univariate analysis, the four-fold cutoff was nore
predictive of virological response than the ten-fold cutoff
lout here, again, it was popul ati on-dependent.

Finally, the study seemsto suggest that, in
heavily pretreated patients, the phenotypic sensitivity
score using the four-fold cutoff was the best predictor of
wrirol ogi cal response independently of baseline HV RNA and
new drug covari ates.

[Slide.]

Finally, | would like to acknow edge all the
linvestigators, team nenbers and patients who participated in
this study.

Thank, you for your attention.
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DR. HAMMER: Thank you very much

Again, we will hold questions. Dr. Veronica
MIller will now present the study results from the Frankfort
Cohort anal ysis.

Frankfort Cohort

DR MLLER H.

[Slide.]

What | will be talking today about is the
associ ati on between phenotypic resistance and virol ogic
response to nega-HART reginens in patients fromthe
Frankfort HV cohort. What | want to point out here is that
this is going to be different fromthe other trials that you
have just heard about because here we have a total mxture
of the kinds of pretreatnments these patients have seen and,
al so, conplete freedom as to the types of drugs that the
patients could receive in their treatnent.

[Slide.]

So the Frankfort H 'V cohort consists of all
patients attending the clinic who had presented at | east
once since January 1 of 1995. Data pertaining to
antiretroviral history, imune status, H V-1 viral | oad,

HI V- associ ated clinical events and denographics are in this
dat abase.

Patients with nmultiple treatnent failures were

treated with a salvage reginen consisting of six or nore
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antiretroviral drugs and phenotypic resistance tests were
perfornmed from stored plasma sanpl es.

[Slide.]

So, in terms of the patients and nethods, we had
50 patients who net the definition criteria and the DAP
requi rements. Viral |oad was assessed in the Anplicor
system Resi stance was assessed using the Antivirogram
Virologic failure was defined as having nore than 400 copes
at the week-24 window. And the statistical analysis
basically followed the DAP requirenents very closely.

[Slide.]

Here are the baseline characteristics of these
patients. As you can see, they were relatively advanced
with the virus neeting viral load of 5.52 and a CD4 cel
count of 95. They had been on HART for a nedian tine of
18. 3 nont hs.

[Slide.]

This is the summary of previous ART divided as to
| ess than one week, one week to one year in yellow and nore
t han one year in red. So you can see drugs like zZDv, 3TC
these patients had seen quite a bit and, also, 90 percent of
t hese patients had been on HART for nore than one year.

[Slide.]

The susceptibility status at baseline |ooked |ike

this. As you can see, there was a |lot of resistance to nost
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of the drugs, a lot of resistance to the nucl eosides,
especially zpv. 3TC nost of the patients did have
resi stance to 3TC, cross-resistance to abacavir although
this patient population ﬁadn't seen this drug very nuch
extensive resistance to the non-nucl eosi des as we presented
here as well as to the protease inhibitors.

[Slide.]

These were the drugs that were used on treatnent.
About 90 percent of the patients used six or seven drugs and
10 percent of the patients used eight or nine drugs. You
can see that all of the drugs were represented and
100 percent of the patients did receive protease inhibitors,
nost of themtwo and, in sone cases, even three.

[Slide.]

This is the univariate anal ysis where we | ooked at
the variables of RNA, nunber of new drugs, sensitivity of
all the drugs wth the cutoff of 4, the sane with a cutoff
of 10, NNRTI sensitivity cutoff of 4, Pl sensitivity cutoff
of 4 and the same with the cutoff of 10.

But we see what cones out statistically
significant is the RNA | evel using both types of analysis,
the sensitivity cutoff score of 4 as well as a 10. Then,
when we get into the individual drugs, the Pl sensitivity of
4 and of 10 remains statistically significant. So we see

about a two-fold increase in the OR here and about a
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50 percent reduction in the or for the anmount of sensitive
drug that the patients were receivVing.

[Slide.]

Here we have the different nultivariate anal yses.
We first |ooked at an RNA | evel at baseline, the nunber of
new drugs, sensitivity score of 4 of sensitivity score using
the ten-fold cutoff assay. Wat renained significant was
the RNA with about a four-fold increase in the OR and the
sensitivity score at 4 as well as at ten with about a 60
percent reduction in the OR

[Slide.]

Looking at the nultivariate analysis 3 and 4, in
this case we al so kept RNA, nunber of new drugs, but now
| ooked at the sensitivities to NRTIs and 2PIs using a cutoff
of 4 or of 10. In this analysis, the only thing that really
remai ned significant was the Pl sensitivity either at 4 or
at 10

[Slide.]

So, in conclusion, in this retrospective anal ysis,
based on a small group of extensively experienced patients,
phenotypi c resistance was a significant predictor of
virol ogi ¢ response independent of baseline virus |oad and
previous antiretroviral history. Either a four-fold or a
ten-fold cutoff provided significant independent

i nf ormati on.
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