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PROCEEDI NGS
Call to Order
DR HAMMER Good norning. | would like to
convene today's session on plasna HV RNA as an endpoint in
HV clinical trials. | would |like to begin by having the

menbers seated at the table to i ntroduce t hensel ves for the

record. | wll start with David.

DR. FEI GAL: Good norning. | am David Feigal,
FDA.

DR. FREEMAN: Donna Freeman, FDA

DR. ELASHOFF: M chael El ashoff, FDA

DR. MURRAY: Jeff Mirray, FDA

DR | ACONO- CONNORS: Lauren | acono-Connors, FDA.

DR. VALENTINE: Fred Val entine, NYU, Bellevue

Hospi tal .

DR DI AZ: Panela Diaz, Chicago Departnent of
Public Health.

DR. MATHEWS: Chris Mathews, University of
California, San D ego.

DR. FEINBERG  Judith Fei nberg, University of
G nci nnati .

DR. HAMVER: Scott Hammer fromthe Beth Israel
Deaconess Medical Center and Harvard Medi cal School in

Bost on.
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M5. STOVER Rhonda Stover, FDA.

DR. LI PSKY: JimLipsky, Mayo Cdinic.

DR. EL- SADR: WAfaa El -Sadr, Harlem Hospital and
Col unmbi a University.

DR. CHI NCHI LLI: Vernon Chinchilli, Penn State,
Her shey Medi cal Center

DR. VERTER  Joel Verter, George Washi ngton
Uni versity.

DR. MODLIN:  John Modlin, Dartnouth Medical
School .

DR. FLYER.  Paul Flyer, FDA.

DR. HAMVER  Thank you.

| would like to turn now to Rhonda Stover for the
conflict of interest statenent.

Conflict of Interest Statenent

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

In accordance with 18 U. S. Code 208, general
matters wai vers have been granted to all committee
partici pants who have interest in conpani es or organizations
whi ch could be affected by the commttee's di scussions of

pl asma, H V RNA neasurenent as an endpoint in clinical
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trials for drugs to treat H V infection

A copy of these waiver statenents may be obtained
by submtting a witten request to the Agency's Freedom of
Information OFfice, Room 12A-30 of the Parklawn Buil di ng.

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

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

Thank you.

DR. HAMMER: Thank you. | would |like to now
i ntroduce Paul Flyer fromthe Division of Antiviral Drug
Product s.

| nt roducti on

DR. FLYER  Good norni ng.

[Slide.]

Yesterday, we focused on a series of large
clinical trials which have been used to describe the

rel ati onshi p between treatnent induced changes in H 'V RNA
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and CD4, and eventual clinical outconme as neasured by
di sease progression.

We have seen that there is a strong relationship
bet ween the treatnent induced changes in HV RNA and
clinical outcone. It is clear that the greater the initial
drop of HHV RNA, the lower the risk of disease progression.
We have al so seen that the duration of suppression and
changes in CD4 are also related to the risk of progression.

These presentations, as well as the published
literature, suggest that it is appropriate to consider as
one goal of treatnment to be the |ong-term suppression of
virus. Assumng for the nonment that H V-RNA is an
acceptabl e I ong-term study endpoint, we can then ask what is
the best way to structure long-termtrials for evaluating
H V RNA.

The consi deration of such an endpoint in clinical
trials wll not preclude us fromthe sinultaneous
consi deration of treatnent induced changes in CD4 when data
fromthese trials becone available. It is expected that
trials of adequate size to detect differences in HV RNA
will also be | arge enough to detect differences in CD4.

Qur concentration today for neasuring changes in
CD4 at today's neeting is driven both by its appeal as a
di rect nmeasure of antiviral activity and the current
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enphasis in clinical care on achieving nmaxi mal suppression.

G ven these issues, we think the design of trials
to assess viral changes will pose special challenges.
Today's tal ks were prepared to focus attention upon these
i ssues of design.

[Slide.]

Previous trials have used both H'V RNA and CD4 as
surrogat es under the accel erated approval regulations. The
definition of a surrogate under accel erated approval is an
endpoint that is reasonably |ikely, based on epi dem ol ogi c,
t her apeuti c, pathophysiol ogic, or other evidence to predict
clinical benefit.

Cinical confirmation was then required. W are
pl anning to continue to base accel erated approval upon a
dual consideration of H'V RNA and CD4, such as those
measured in a way that was simlar to those di scussed
yest er day.

Qur current discussions focus upon expandi ng the
role of HHV RNA past its use as a surrogate under the
accel erated approval regul ations. As discussed previously
by Drs. Feigal and Murray, FDA is proposing adding a new
type of treatnent indication, which is the suppression of
H'V RNA.  This indication would serve as the confirmatory
trial for a drug approved under accel erated approval.
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This being the case, we need to assess how to best
study treatnent-induced changes in HV RNA as well as
changes in CD4 and di sease progression to be able to
adequately describe the long termtreatnent effects.

It should be noted that this discussion does not
require that H V RNA be accepted as a validated surrogate
mar ker beyond that consi dered under accel erated approval .
The |l abels wll describe the initial and long-termeffects
of the drug with respect HHV RNA, and will not allow clains
of clinical benefit to be made unl ess adequate clinical data
is provided.

[Slide.]

In previous reviews, FDA and this conmttee have
relied upon short-termchanges in CD4 and HV RNA as the
basi s of accelerated approval. |In these discussions, in
t hese subm ssions, we have | ooked at both nmeans over tine,
as well as the nean over the overall period of 16 weeks or
24 weeks. This has been called the DAVG O her researchers
have called it AUCMB.

Thi s approach has a nunber of problens which we
believe wll beconme nore pronounced in | onger term studies,
the first problem associated with the goal of therapy, which
is quickly becomng the maxi mal suppression possible. This
suggests that studying popul ati on averages may not be the
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best way to sumarize treatnent effect in a situation where
treatnent is evaluated clinically for each study partici pant
in ternms of success or failure at a given tine point.

Anot her problemis the inability to quantify virus
for the majority of study participants in a nunber of recent
trials. The use of an average presupposes that we can
actually quantify the anmount of virus. W have been seeing
nunbers 60, 70 percent undetectable, which makes figuring
out, well, what is the nean change very problematic.

Finally, study participants will naturally sw tch
when HIV RNA begins to rebound. The average for a fixed
period of tinme will tend to mask real treatnent differences
as study participants begin receiving alternative therapies.

[Slide.]

Previ ous di scussi ons suggest that we need to
rethi nk our approach to evaluating treatnents with respect
to HV RNA. As just nentioned, an inportant goal of HV
therapy is to achi eve the maxi mal suppression possible and
mai ntai n the suppression for as long as possible. This
means that we would |like to characterize both nmagnitude and
duration of viral suppression.

I n thinking about these dual goals, it is crucial
to keep in mnd that study participants will al nost
certainly be aware of their own H'V RNA and CD4. The type
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of design endpoints which will be best in this situation
shoul d not have produced m ssing data when study
participants switch, nor tend to nmake the treatnents | ook
nore simlar after swtching.

This suggests that we are less interested in
quantifying virus than in conparing study participants based
on both the adequacy of initial suppression, as well as the
I ength of time of the suppression. These considerations
have led us to be interested in clinical trials which rely
upon tine to lack of virologic response as the best way to
summari ze treatnment effect with respect to H V RNA

[Slide.]

W have worked with industry, academ a, and
governnment al agencies to examne |large, recently conpleted
clinical trials, which have nonitored H'V RNA as part of
their data collection efforts. Wrking with these groups,
we have generated a nunber of anal yses which we think wll
hel p us design these future trials.

The first issue that we have to deal with is what
constitutes an initial response. The data presented
yesterday address this issue. W have seen that the nore
pronounced the initial suppression, the |lower the risk of
di sease progression.

The remai nder of today's presentations wll
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12
address a nunber of additional design issues. One issue
which will be addressed today is the length of clinical
trials. It appears that trials should be at |east 48 weeks

in length, but that the optimal |ength nay depend on the
popul ati on being studi ed.

[Slide.]

Anot her area of interest is the best way to
summari ze the treatnment effect. Qur current thinking is to
describe the tinme to |l ack of virol ogic response as neasured
by detectable virus in plasna. Data will be presented
considering a nunber of different definitions of loss to
response, as well.

Since study participants will certainly swtch
from assigned therapy if an inadequate initial response is
achi eved, we need to know how | ong indivi dual study
partici pants shoul d be nonitored and encouraged to remain on
initial therapy before it is concluded that an adequate
response will not be achieved.

Evi dence suggests that there is a risk of
prematurely concluding that a particular reginmen is
i nadequat e.

[Slide.]

So once we arrive at a basic design and an
approach, we need to then consider howto nodify this
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approach based upon the particul ar popul ati on bei ng studi ed,
we are really tal king basically now about a generic
protocol, but, of course, special populations we would |ike
to nodify it to reflect the characteristics of those
popul ati ons.

So it seens likely that the design will have to be
nodi fi ed based upon the characteristics of the popul ation
bei ng studied, so that we are going to see data on the
rel ati onshi p between baseline HV RNA and CD4, as well as by
previ ous treatnent and di sease state in the anal yses that
are comng up

[Slide.]

We now nove on to the data presentations. The
first presentation wll be by Dr. Chodakewi tz of Merck, who
will present data related to the tinme to virol ogic response.
This will be followed by three presentations addressing both
time to virologic response, as well as |onger termdata
describing the durability of response.

Dr. Quart from Agouron, Dr. Hall from Boehringer
| ngel heim and Drs. DeMasi and Smley from d axo-Wl | cone
wi || make these presentations. These presentations wll
then be followed with an FDA summary by Dr. El ashoff, who
will also discuss additional study results prepared by other
organi zati ons who will not present today.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

14
Viral RNA Changes in Response to
Antiretroviral Treatnment

DR. CHODAKEW TZ: Good nor ni ng.

[Slide.]

| am Jeff Chodakewitz fromthe ID Cinica
Research group at Merck, and appreciate the opportunity to
participate in this norning' s discussion of viral RNA
changes in response to antiretroviral therapy.

Based on the goals of the neeting today, and al so
based on di scussions that we have had with nmenbers of the
FDA Antiviral Division, ny discussion is going to focus on
the characterization of viral RNA changes, particularly the
early viral RNA changes anobng patients who achieved a viral
RNA | evel bel ow 500 copies per nL in several indinavir
trials.

When approaching this question, we identified a
coupl e of primary objectives.

[Slide.]

First, we wanted to define the tine course of
viral RNA response anong those patients who do have
successful suppression of viral RNA | evels to bel ow 500.

Secondly, we wanted to eval uate any potenti al
rel ati onshi ps between how long it takes to achieve that

| evel bel ow 500 copi es and vari ous baseline factors.
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In | ooking at these objectives, we then went on to
identify a patient population for whomwe had data to
conduct these anal yses.

[Slide.]

This slide just summarizes the patient popul ation.
It was individuals who had at |east 24 weeks of viral RNA
data and participated in one of three indinavir Phase
I1/Phase |11l trials, either Protocols 028, 033, or 035, and
this is a data set that was part of our NDA | ast year.

Al'l of these trials were double-blind, random zed,
multicentric trials and patients were randomy assigned to
one of three treatnent groups. They received either
nucl eosi de anal ogs al one, indinavir nonotherapy, or a
conbi nation of indinavir and nucl eosi de anal ogs, and the
anal yses that | am going to show you focus specifically on
the treatnment groups where patients received indinavir alone
or in conbination, and nost of that conbination therapy was
i ndinavir w th zi dovudi ne.

The protocols al so shared a coupl e of other comon
entry criteria. For instance, in all the trials, the
basel i ne CD4 count needed to be between 50 and 500, and
patients who had prior protease inhibitor use were excluded.
Only one of the trials, the snmallest one, had an entry
criteria for viral RNA greater than 20,000 copies, the other
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two protocols did not.

[Slide.]

| would just like to nake a couple of comments on
how we conducted the analysis. First of all, we had viral
RNA neasurenents at baseline and at every four weeks during
the course of the study. A nunber of the patients al so had
viral RNA at week 2 of the study.

W had to define a response or the responder
popul ation that we wanted to use in our anal yses, and we
chose a definition for patients having two consecutive viral
RNA neasurenents | ess than 500 copies per ni.

Now, this is a stringent definition and we did
that intentionally because |I think we believe, and you wl|
hear nore data | believe to suggest this, that this is the
best way for this type of drug to get a very durable
antiviral effect.

Using that definition, 56 percent of the patients,
or 204 of 366 individuals for whom we had data receiving
indinavir nmet that definition, and it is really this 204
patients who will be the subject of the analyses | will be
show ng you

Lastly, looking at time to response, the way we
defined that was the first tinme point in which a viral RNA
| ess than 500 copi es/ nL was observed.
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[Slide.]

Just to give you a sense of the patient
popul ation, just summarized here are sone denographi cs both
for the total population of 366 patients and the responder
group that will really be the focus of the analysis. You
can see that the patients were about 85 percent male, about
85 percent caucasian. They had a nedi an baseline CD4 count
of around 200 and a nedi an baseline viral RNA of around 20-
or 30,000 copies/n, and about half of the patients, based
on the random zati on schene, received conbi nation therapy.

[Slide.]

Thi s graph summari zes the tenporal relationship
that we saw in terns of the tinme to viral RNA | evel bel ow
500, and again, this is only for the patients who net the
definition of response.

Let me just briefly show you how the data is
presented all ny slides will be inthis format. On the Xx
axis is study week starting with tinme zero at the initiation
of therapy out to 24 weeks. On the y axis are the
proportion of patients who have not yet net the definition
of response and therefore have viral RNA | evels greater than
500.

By definition, because we excluded those few
patients who at baseline had a viral RNA | ess than 500, al
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patients had a viral RNA greater than 500 at tinme zero, and
because we have only sel ected those patients who net our
definition of response. Again, by definition, all the
patients wll have reached that | evel of response, so you
wll be at zero by the end of 24 weeks.

Lastly, in the | egend, you can see the individual
treatment groups both in terns of the treatnent reginmen and
the protocol that they were in, and following that in
parent heses are the nunber of patients who net the
definition of response and the total nunber of patients for
whom we had data available in that treatnent group, so the
patients receiving nonot herapy had about 40 to 50 percent
response, those receiving conbo with indinavir and
zi dovudi ne about 50 to 60 percent, and those receiving
triple therapy about 90 percent.

Now, turning your attention to the different
profiles anong the six treatnment groups, while |I think there
is sone evidence of variability, particularly at the early
time point, what | think you can also see is there really is
a very simlar pattern of response anong all the treatnent
groups. | think notably, this remains the case even though
we are conparing treatnent groups that differ in the
proportion of patients who neet the definition of response,
the pattern of response anong those responding really is
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quite simlar.

Now, given that observation, we felt it was
reasonabl e to conbine these patients to do further
exploration, and that is shown on this next graph.

[Slide.]

So the sane patients who you just saw are now
conbined into a single profile 24 weeks and proportion
greater than 500. Wat | think you can see is that by week
4, about 60 percent of those patients who are going to
respond, and by week 8, about 80 percent of those patients
who are going to respond, had done so.

But the flip side of that is that there is still a
significant nunber of patients who take |onger to respond,
and, in fact, one needs to go out to week 20 before all the
patients who are going to respond have done so.

In | ooking at the profiles and the patients who
respond |l ater, other than having an RNA that falls nore
slowmy, there is really no overt difference otherw se
bet ween these patients and patients who respond earlier.

| would also like to nake one other point that is
not i mredi ately obvious fromthis slide. | think it would
just be natural for patients or physicians, when they are
caring for patients who do not have a viral RNA |ess than
500 very early on, to at |east | ook at the magnitude of the
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fall at these early tinme points for sone sense of how
patients are doing.

| think, therefore, it is inportant to note that
| ooki ng at patients who respond later, that there are about
15 or 20 percent of patients at week 2 and 4 who do not even
have a 1 log decline in viral RNA and these are inpatients
who we know by definition are going on to respond.

So | think that that has sone inplications as
patients nmake sone treatnent decisions, and |I think, as was
mentioned by Dr. Flyer, there is also an inplication in
terms of treatment design in clinical studies in terns of
how points at which switching antiretroviral therapy is
consi der ed.

Havi ng defined this, we went on to see whet her
there were barriers to baseline factors that m ght influence
the rate at which viral RNA falls.

[Slide.]

This first analysis shows the sane 204 patients,
but this tine divided based on their baseline viral RNA
These are patients who, at baseline, had | ess than 10, 000
copies, 10 to 20, 20 to 50, and greater than 50,000 copies
at the beginning of treatnent, and | think what you can see
is those patients who have higher viral RNA at baseline tend
to take longer to have their viral RNA |evels reach |ess
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than 500 copies/nL, and again this is just the responding
popul ati on.

W went on to evaluate other potential variables
that m ght influence tine to response, but in our analyses,
based on CD4 count, gender, and race do not have any i npact
anong responders on the tinme to viral RNA [ ess than 500.

Lastly, we took advantage of sone additional data
we had to | ook at one further related question, and that had
to do with the tine it took to get to a viral RNA | evel that
was | ower than 500 using a nore sensitive assay.

In one of our protocols, Protocol 035, for all the
patients whose viral RNA had fallen to | ess than 500
copies/nm, we also had reassayed those sanples using the
ultra-sensitive assay, which we feel confortable using a
cutoff of 50 copies/nm, and the result of that analysis is
shown here.

[Slide.]

We had 42 patients who were receiving indinavir
ei ther alone or in conbination, and of those 42 patients, 34
of themalso had viral RNA |evels less than 50, and it is
those 34 patients who are presented in this summary.

For the less than 500, you can see a pattern very
simlar to what | have already shown you overall with it
t aki ng about 16 weeks for all the patients to have a viral
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RNA | ess than 500. Yet, you can see that it takes quite a
bit longer, actually 28 weeks, before all the patients who
are going to fall to below 50 copies/nL actually do so.

So that not only do we have to adjust expectations
in ternms of sone things like the starting viral RNA | evel,
but we al so have to do so based on the viral RNA assay that
is being sel ected.

[Slide.]

In conclusion, then, all the patients in the
popul ati on that we exam ned, who were going to achieve a
viral RNA bel ow 500 copies/nL, had done so by week 20 of
t herapy, and that hi gher baseline viral RNA | evels were
associated with a [ onger period of time before RNA | evels
actual ly dropped to bel ow 500.

[Slide.]

| think there are also sonme clinical inplications
of the results that | have shown you, both for individua
patients and in ternms of trial design.

| think it is inportant that there be realistic
expectations for the tinme course of viral RNA response if we
are to avoi d unnecessary changes in therapy that are
actually being quite effective.

Al so, we further have to adjust our expectations
for patients who have hi gher baseline viral |oads or when
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t he assays that are being used have greater sensitivity than
t he standard one.

Lastly, very early declines in viral RNA are
vari abl e even anong patients in whomwe know | ess than 500
copies/nL is going to be reached.

That concludes ny presentation and | hope this
information is useful in the context of the discussion
t oday.

DR. HAMMER  Thank you, Jeff. That was very
i nteresting.

W are going to have sone tine for genera
guestions later, but are there any immediate clarification
questions fromthe panel? Jim

DR. LIPSKY: In the 44 percent of the patients who
didn't nmeet the criteria, what did their viral pattern | ook
like, were there any hints early on that sonething bad--we
don't know if it is bad, we presune it is--but things
weren't going in what we had hoped to be the right
di rection?

DR. CHODAKEW TZ: It was hard to distinguish. The
patients--and we are still doing these anal yses--the
patients who were going to go to | ess than 500, did tend to
have | arger drops at the early tine points, but there was a
ot of overlap with patients, as | said, who were going to
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go to less than 500, not having |arge drops, and conversely,
patients, not everybody who had a |arge drop went to | ess
t han 500.

DR. LI PSKY: So obviously, that is an inportant
i ssue to know, you know, for the person who you know is
going to respond, you can say, yes, stay with it, but the
person who isn't, you don't know how long to stay with it.

DR CHODAKEW TZ: Ri ght.

DR. LI PSKY: The other thing, did anybody
mat hematically nodel even with the ultra-sensitive assay
down to 50, you know, what woul d be the expectation for how
| ong one should wait? |In other words, you know, to get down
to 50 or below, it looks like it is possible that you could
nodel that.

DR. CHODAKEW TZ: No, we haven't done that fornula
yet. | think that we are still going to need to accrue nore
patients with that assay level, but | think this gives us
sone hint that we would agree that it is going to need to be
| ooked at separately, because it is reasonable to think that
that is going to be different.

DR. HAMMVER: Thank you, Jeff.

DR. FEINBERG | want to ask a brief question.
know at the outset you said you were only going to show us
the data for the people who net the definition of response,
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but I wonder if you have any--1 think this is where Ji mwas
headi ng, too--what you could tell us about those people who
did not neet this definition, you know, how were they
different, did they have different baseline viral |oads?

| amstruck that in clinical practice, of course,
you see patients who have viral |oads in excess of a
mllion, but sonehow those patients never seemto show up in
anybody' s study.

DR. CHODAKEW TZ: Well, | guess | would say a
couple of things. | think once you start talking about who
is going to respond rather than characterizing the
responders, there obviously are nore vari abl es, and one of
the things that conme into play there is also the treatnent
that they are going to receive.

For instance, a high proportion of the patients,
50 percent of the ones in this study, were on indinavir
nonot her apy. Now, protease nonotherapy is not the way nost
patients are being treated, so that obviously influences
that, and the only way we could really answer that is for
this set, which may not be conpletely representative of the
way that drugs are being used now.

| can tell you just briefly |ooking at sone of the
different factors, and these often are confounded wth each
ot her and we haven't done that analysis yet, but that higher
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viral RNA at baseline, a snmaller initial drop in viral RNA
and a lower CD4 count did tend to be associated with a | ower
i kelihood of getting to RNA | ess than 500, but again, as
you m ght expect, there is a | ot of potential
interrel ati onshi ps between those different factors.

DR. HAMVER  Thank you.

DR, EL-SADR: If you took a popul ation that had
one val ue of |ess than 500, did you have any where they
actually go down to |l ess than 500 and bounce a little bit
back up? | amjust thinking in real life, you know, you
have a very stringent diagnosis, you know, definition of two
consecutive | ess than 500.

DR. CHODAKEW TZ: We did look at that. There are
sone patients who do bounce, conme down, bounce up and down
again, but I think one thing that we have to keep in mnd is
that we just did this as a straight intention to treat, so
we do have to also correlate that to what the patients were
doing clinically, so we didn't differentiate whether
patients transiently stop their therapy versus that was the
natural course of their viral RNA on treatnent.

| think that there is variability. Just in the
broader sense, | can tell you that we have seen variability,
but nost of the tine when patients are going to go down to
| ess than 500, usually, once they get there, it tends to be
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pretty stable. That is not as true for the |less than 50,
where | think we have seen nore bounci ng underneath even in
patients who continue to have a very durable antivira
effect.

DR. HAMVER  Thank you.

| think we should nove on. The next speaker is
Barry Quart from Agouron.

DR. QUART: Thank you. W appreciate the
opportunity to participate in this quite inportant
di scussi on.

[Slide.]

For this discussion, the FDA has requested that we
present information fromour Study 511 in order to set the
stage for this afternoon's discussions of setting up
appropriate studies and utilization of surrogate markers as
an endpoint for traditional approval.

In Study 511, it was a three-armtrial of which I
amonly going to be tal king about the patients who were on
all three drugs including the two doses of nelfinovir 750 ng
three tines a day, and 500 ng three tines a day. | won't be
di scussi ng anything about the control armin this particular
di scussi on.

One of the unique features of this trial, which I
t hi nk was sonewhat startling to the agency when we proposed
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it, but nowit is becom ng nore common and | think very
inmportant for the treatnent of patients, is that we
initially set up to have surrogate markers, either vira

| oad or CD4 count, as an endpoi nt, and when patients reached
a return to baseline in either viral RNA or CD4 count, that
patient, particularly if they were on the placebo arm could
be switched, and was switched, to active therapy.

In other words, it was a way of getting patients,
who were not doing well in terns of surrogate markers, to
nmove theminto nore active therapy. | wll be discussing a
little | ater about the pros and cons of doing that and how
we think that it should be done in the future.

For this trial, we utilized the patients who are
antiretroviral naive and no prior protease inhibitors. The
pati ents' baseline characteristics are here. They had a
mean of 288 CD4 cells and H 'V RNA of 153, 000 copi es.

[Slide.]

The definitions--to set the stage for the
di scussion--are very simlar to what you just heard from
Jeff, and that is that treatnent response for this analysis
was defined as two consecutive values below the [imt of
quantification, and the limt of quantification that I wll
be tal ki ng about across nost of these slides is 1,200
copies/m, which is the agreenent that we have with the
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Agency, although we are still discussing that lower limt of
quanti fication.

We used the bDNA assay from Chiron for all of
t hese studi es.

The tinme to response is the tinme to get to the
first of these two values below |limt of quantification.

Virologic failure, again, for this analysis, is
two consecutive H'V neasurenents that rebounded after the
patient was consi dered a responder.

Then, obviously, the duration of response is then
the interval that it took for that patient to go froma
responder to virologic failure.

[Slide.]

We are going to use this information now to answer
what | think are sone very basic questions. These are
guestions that were posed to the conmttee and which we
believe are quite inportant for designing therapy in the
future

The first question, which is simlar to what you
just heard, is howlong it takes to reach a treatnent
response, again, the definition of two consecutive val ues
below limt of quantification, and is there an inpact of
basel i ne characteristics.

[Slide.]
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This is our Kaplan-Mier curve of tine to
response. Again, as you just saw, you have a very rapid
decline in viral |load, and so you see these are the percent
of patients who are becom ng responders or, on this
particul ar case, this is 100 percent who are nonresponders
to start, and then by two weeks you see, in fact, nore than
50 percent of patients are considered responders having
reached that first value belowthe |imt of quantification.

Then, in fact, you have the vast majority of
patients are responders by ei ght weeks, but in fact, as
previously noted, it does take |longer for a few patients.

[Slide.]

If we take a | ook at baseline characteristics, and
also in this particular case, different cut points in terns
of different assay val ues, obviously, the |ower you go, it
takes longer to get there. So if we use the data in terns
of the lowest |imt of quantification reasonable with this
assay, and then |ooking at different cut points, the | ower
that you look in terns of limt of quantification, the
longer it takes, but the difference is actually not very
significant in this particul ar case.

[Slide.]

Al so, the higher you start, the longer it takes to
get down to limt of quantification. Again, the patients
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that had greater than 100,000 copies/nL, it took slightly
| onger although the difference here is just a few weeks.

[Slide.]

In terns of baseline CD4 count, we really didn't
see any difference in terns of time to response. Then, as |
noted, there were a few patients in this particul ar case,
si x patients, who took |onger than nost. 1In fact, one
patient took substantially |onger.

In | ooking at the baseline characteristics of
t hese patients, we really have not noted anything
specifically different about them W are still trying to
eval uate these patients and | ook at conpliance issues and
see whether that was a factor.

[Slide.]

The next question we would like to evaluate is
what type of short-termvirol ogic response is associ ated
with a durable HV reduction, in other words, from our point
of view, how | ong do you have to | ook at viral to understand
that it is going to be durable and al so how | ong do you have
to look at viral load to be able to differentiate between
active arns of the study.

[Slide.]

In this case, we will be | ooking at actually the
two different doses that were evaluated in this study, and
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this is the 750 ng and the 500 ng dose of Viracept in

conbi nation with AZT/3TC, and as you see that, in fact, very
early on one |l ooks at--this is the duration of response so,
so we are |ooking at all responders and then how | ong t hose
patients respond, that early on there is very little
difference between the arns, that it is when you really get
out to 16 to 24 weeks that you start to see a difference in
terms of the durability of response, and it is our belief
that you really need to get out to about 24 weeks or six
months to one year in terns of being able to clearly define
the durability of response.

There is actually very few patients, as you can
see, that |lose viral response beyond six nonths, so that the
first six nonths is a very good indicator in terns of what
is going to happen for the next six nonths.

[Slide.]

As has been discussed in the past, that
previously, the Agency and conpani es have utilized AUCMB, as
wel | as nean change in HV RNA as neasures of virologic
response, and have used those to determ ne both efficacy, as
wel | as whether or not a product was registerable.

It was interesting to note that in our particular
study, we found that there was very little difference
between the two doses for these neasures, that it was not
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until you | ooked at the percent responders that you started
to see a statistically significant difference in terns of
the two different dose arns, so that we feel that, in fact,
it i1s percent responders that is a nuch nore sensitive
metric in terns of evaluating active arns.

[Slide.]

Do baseline factors inpact on the virologic
response? Do they inpact on the durability of response?

[Slide.]

Here, we are | ooking at a conbination of both
arns. This is both the 500 and 750 arm and all responders,
and | ooking at baseline CD4 count, and we see that, in fact,
pati ents who have CD4 count, here in green and in blue, of
basically greater than 100 to 300, and | ess than 100 cells,
were significantly different in terns of their durability
conpared to patients that had greater than 300 cells.

Again, this is across the two doses.

So one m ght conclude, in fact, CD4 count as a
basel ine characteristic, was inmportant in terns of
durability of response.

[Slide.]

But we then took a I ook at just the 750 ng group,
whi ch i s our approved dose and what we believe to be the
opti mal therapy, and you see, in fact, that there nowis no
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significant difference in terns of CD4 count regarding
durability. So we don't believe the CD4 count is an
inportant marker in terns of duration of response.

[Slide.]

On the other hand, baseline HV RNA was an
i nportant marker. You see here that patients with greater
t han 100, 000 copi es had | ess durable response al though, in
fact, even out to one year, you see that 70 percent of
patients are still responding, but it was | ess durable than
patients with lower H'V RNA at baseli ne.

[Slide.]

And that is al so observed when we take a | ook at
just the 750 ng group. It is interesting to note that
pati ents who had | ess than 50,000 H V RNA at basel i ne have
extrenely durable response with 95 percent still responding
at one year, so there really is a difference in terns of
basel i ne val ues.

[Slide.]

If we take a look at tinme to response as a marker,
in fact, we saw no difference. It didn't matter whether the
patient was a rapid responder or, in fact, took |onger than
t he medi an of 15 days.

[Slide.]

s it possible to have a durable partial response
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was one of the questions that was posed by the Agency.

[Slide.]

In fact, we did find sone patients who so-call ed
have a new setpoint in ternms of their RNA. These are
patients that had a baseline of greater than 5 logs to start
with, they were responders, and then they had a relapse. In
ot her words, they had val ue above the limt of
guantification, but their viral |load did not go back up to
baseline, it remained stable in this particular anal ysis out
to 36 nonths of followip after rel apse at about 4 | ogs.

| can't comment in ternms of whether or not those
were particularly different in terns of their baseline
characteristics. W really haven't had a chance to | ook at
t hose patients.

[Slide.]

One of the questions that | think is quite
important is how many data points are needed to discrimnate
between the | oss of virologic response and assay
variability. W heard a | ot about assay variability
yesterday. In fact, we saw quite a few patients who had
this kind of response where they went down very quickly to
the lower imt of quantification, and then during therapy
we saw a single point above the imt of quantification or,
in fact, sonetinmes nore than a single point.
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[Slide.]

In | ooking at the database we found that, in fact,
there were 28 patients out of the 177 responders on the two
doses that had a single value and then went back down to the
limt of quantification and renained a | ong-term responder.

So, clearly, a single point above the limt of
gquantification shouldn't be considered a treatnent fail ure.
You woul d classify way too many patients as a failure.

We used two neasurenents above the | evel of
guantification. |In this case, that actually neant that five
patients who were |ong-termresponders were inappropriately
classified as a treatnent failure. They were up for two
val ues and then canme back down w thout any treatnent change
and went on to have a durable response.

So, even with using two, which is our definition,
we do mi sclassify sone patients. |If we used three, we would
only msclassify one patient, but I think that the general
consensus is that waiting for that third one m ght be too
long of a wait for sone patients.

[Slide.]

As | noted in the introduction, we utilized CD4
count return to baseline as another definition of treatnent
failure, and there was sone discussion yesterday of the
i nportance of the CD4 count and how it shoul d be used.
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So | thought it is inportant to bring it up in
terns of should CD4 count be used to determ ne treatnent
failure. The conventional wisdom in fact, is that CD count
tends to go up and stay up longer than viral |oad, and then
shoul d patients who experience virologic failure have only
one drug added or sw tched.

This is not a question that was posed by the
Agency, but an issue that we believe is quite inportant in
terms of trial design, and since we had a treatnent switch
in our studies, we thought it was worthwhile bringing this
up.

[Slide.]

So as | noted in Study 511, we utilized either RNA
or CD4 count, and to our surprise, in fact, of the patients
who nmet this defined criteria, virtually all of themwere
based on CD4 count, and there were very, very few who
actually reached this treatnent criteria based on RNA

What we found, in fact, in sone patients,
particularly in the first few nonths, that there was | ack of
concordance between viral |oad and CD4 count. There were 14
pati ents whose CD4 count returned to baseline in the 750-ng
arm and yet, 90 percent of those patients actually had
viral load that remained below |limt of quantification.

[Slide.]
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This is not to say that we didn't have a robust
CD4 count response. In fact, this is the CD4 count response
for the two doses that was over 150 cells at six nonths, and
continues to rise, but in the early period, during the first
two nonths, you do see a certain anount of variability, and
we don't believe that CD4 count is appropriate for use in
terms of defining whether a patient is a responder or a
treatment failure, particularly in the first few nonths.

[Slide.]

The second question is, is it appropriate to just
sinply switch or add a new drug when patients do reach this
treatnent failure criteria, and as | noted in our study,
patients, particularly on control, placebo was changed to
active therapy.

Here we have patients who actually were treatnent
failures at 24 weeks on AZT/3TC. Over a course of severa
nmont hs, Viracept was added to their therapy. Sone sites,
unfortunately, were later than others in getting Viracept
included in the protocol, but these are now patients who
were previously failures on AZT/3TC, were switched to just
adding a single new drug Viracept, and this is their
response.

As we see, we get about a 50 percent or so
response in those patients, in other words, 50 percent are
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now below | imt of detection, but the question is are we
doing the best thing for those patients by sinply just
adding a drug to a reginen that has failed in terns of
virol ogi c response.

[Slide.]

Clearly, if one looks at this profile, and
particularly the outcone of adding now the third drug, we
don't think that that equals starting with three new drugs
at the sane tine, which is the response you get when you
start in the Study 511, starting all three drugs at once
where you get a 90 percent response out to one year, SO
that, in fact, all of our new studies we now require that
nore than one drug either be added or changed, trying to get
maxi mal activity, and not just sequential therapy for the
patient.

[Slide.]

So, in conclusion, for maxi mal suppression of HV
RNA, it reached in about four weeks for the majority of
patients, although sone patients do take | onger than others.
The tinme to reach maxi mal suppressi on was dependent only on
t he baseline HV RNA, so how high you started and how | ow
you were looking at in terns of what the lower Iimt of
guantification was.

We think that clinical trials of 6 to 12 nonths
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are nore than adequate for evaluating the durability of
response and al so being able to evaluate different potent
drug regi mens.

We did find in terms of durability that patients
with | ower baseline H'V RNA | ess than 100, 000 particularly
showed a nore durabl e response.

[Slide.]

Treatnment failure should be defined carefully to
avoid swtching patients that are actually still responding
to therapy, and so when this discussion occurs later in
terms of what is treatnent failure, we need to nake sure
that we classify these patients appropriately.

We think that using the definition of two
consecutive H'V RNA neasurenents above the limt of
guantification is appropriate, but we need to understand
that that may actually call some true treatnent responders
treatnment failures.

We also don't believe that it is appropriate to
use CD4 count for that determination, as | nentioned, and
t hat based on the data that we have from our studi es where
we did swtch patients, we believe that adding a third drug
after patients have net the treatnment failure criteriais
not equivalent to starting with nultiple new drugs, and we
do not believe that it is appropriate just to sinply add a
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single drug every tinme a patient fails.

Thank you very nuch.

DR. HAMVER  Thank you.

Are there any clarification questions? Mark.

MR. HARRI NGTON: Well, it is not really a
clarification. | just wanted to take issue with the
conclusion No. 3 that clinical trials of 12 nonths in
duration should be sufficient in ternms of durability,
because if we are conparing two active reginens, it may be
sufficient for regulatory purposes to get the drug out und
accel erated approval. | don't think it is sufficient for
public health purposes or for optimzing therapy or findin
out about |onger termside effects. Since 80 percent are
responders, we want to know how | ong those responses are
going to continue in both active arns.

So | think it mght be good for the accel erated
portion of the approval, but not for--there still needs to
be longer termfollowip in conparative studies.

DR. HAMVER: Thank you.

41

er

g

DR. QUART: W wouldn't disagree. These patients

are still ongoing in long-termfollowp.

DR. HAMVER: Judith and then \af aa.

DR. FEINBERG | have two just clarification
guestions for the way things were defined.
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When you defined people as failures who had two
measurenents above the limt of detection, is that an
arithnetically above the limt of detection or in sone
| ogarithm c change above the limt of detection? | wasn't
cl ear.

DR. QUART: In this particular case, that was
sinply an arithnmetic nunber that if the [imt of detection
is 1,200, it would be a value of 1, 201.

DR. FEI NBERG Ckay, because again this pertains
to the fact that in the rules of clinical practice, it is
comon to see patients' values, even patients that you
believe to be conpliant and well notivated, to see a
fluctuation around the imt of detection, which in ny
hospital is 400 copies, and it is comon to see peopl e bel ow
the limt of detection for a few nonths, and then there are
420 copi es, 500 copies, and then it goes back down again.

| amunsure--1 nean | don't change therapy in
those patients--1 amunsure that that really neans that they
are failing and | concerned about the definition of that in
trials.

Al so, at the beginning of your talk, you said that
this woul d be based on the FDA's determ nation that the
[imt of quantification in your studies was going to be
1, 200 copies, and then there was at | east one subsequent
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slide where the limt was, the footnote said it was 500
copies, and so is it appropriately footnoted in all the
pages where the limt of detection used was sonet hi ng ot her
t han 1, 2007

DR. QUART: Yes, that is correct.

DR. FEI NBERG  Ckay.

DR. HAMVER  Waf aa.

DR EL-SADR. | know the data showed that there
was no associ ation of the duration of the response and
basel ine CD4, but did you see any associ ati on between
duration of response and CD4 response by whatever
definition, did you | ook at that?

DR QUART: | can't say that | have an absolute
answer for you. In general, what we found is, is that there
was good concordance at |east out in tinme between those
pati ents who had a virol ogi c response and a durable
virol ogi c response and an inprovenent in CD4 count.

Certainly, when one takes a | ook at the overal
picture, we see that, but | honestly can't tell you on an
i ndi vi dual basis.

DR. HAMVER: In the patients that rel apsed and
then seened to stay stable at a | ower RNA copy nunber than
at baseline, sonme of those extended out 28 to 32 weeks.
Have you | ooked at the protease sequences fromthose
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i sol ates?

DR. QUART: W nmay have that, but | honestly don't
have that information

DR. HAMMER: That would be an inportant issue as
far as anot her conponent of what to do with future treatnent
switches as we | earn nore about how to use resistance in
clinical nonitoring.

DR. QUART: Right.

DR. HAMVER Jim

DR LIPSKY: That is | think the first time
resi stance has been nentioned this norning. Has reasons for
failure been | ooked at as resistance patterns, did you | ook
at resistance patterns?

DR. QUART: W are doing an analysis of those
pati ents who so-called failed, and we have sanpl es stored,
and they are being evaluated, but | don't have any
information with me in terns of individual patients who net
the criteria in terns of whether or not they have a
genotypi c or phenotypi c change.

In fact, these definitions, as described here, are
really sonewhat artificial. This was a post-hoc anal ysis of
data looking at it in a different way than the study was
conducted, so we are now, having done this analysis, we are
starting to try to get as nmuch information out of it as we
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can, and that certainly is a very good question.

DR. LIPSKY: Certainly, you know, the definitions
are inportant because we say treatnent failure at an
arbitrarily pegged value of limt of detection, when, in
actuality, that limt of detection may be a treatnent
failure in and of itself, and it is just a question of what
time will that unfortunate reality becone apparent.

DR. QUART: R ght. W are also | ooking at sonme of
our stored sanples with the ultra-sensitive PCR down to 50,
as well, trying to evaluate that.

DR LIPSKY: And it fits 10, and that changes
t hi ngs, too.

DR, QUART: Yes.

DR. HAMVER  Chri s.

DR. MATHEWS: Two quick points. The first one is
that treatnent guidelines that have been proposed are used
as a criterion for swtching therapy, the one-nonth response
and the value that is out inthe literature is a 1-1og drop,
so for all of these presentations, | think it would be
hel pful to see like a 2 by 2 table that | ooked at the
proportion of people who had either a 1-log drop or went to
the limt of detection by four weeks conpared to those that
ultimately responded by the various criteria that you are
usi ng, because it is going to be hard to keep people in
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trials if the switch points are inconsistent with practice
gui del i nes.

Secondl y, your conclusion that the CD4 response
early should not be used as part of the definition of
treatnent failure, | would question because it seens to ne
t he deci si on about whether or not you include CD4 should not
be based on whether or not those sane patients were durable
virol ogi c responders, but rather based on their prognosis
for clinical events.

| think there was sone data presented yesterday in
the 3 axo presentation that suggested that patients who had
virol ogi c response, who did not have CD4 responses, had
different event rates than those who had concordant
responses.

DR QUART: R ght. | appreciate that. | may not
have been conpletely clear. Wat | was trying to get across
is that, in fact, CD4 count, at |least we were surprised to
find was nmuch nore variable in that period of tinme, and, in
fact, those patients went up sonme, cane back down to
basel i ne, and then nost of them went back up and conti nued
to have a good CD4 count response, so in terns of their
| ong-term prognosis, | would consider thema responder, yet,
in the early period, they seened to have nore fluctuation of
CD4 count.
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DR. HAMVER: Fr ed.

DR. VALENTINE: On this sane point, perhaps the
commttee would be | ess concerned about this, you conmented
that during the course of this study, when you went back and
| ooked, the investigators had called failures as a
consequence of CD4 changes, were there predeterm ned
criteria by which CD4s were used to declare a failure, and
how earl y--you enphasi zed early changes--how early was this
goi ng on, because if we are going to be waiting for 28 weeks
to assess virologic responses, then, the sane tine period |
woul d guess woul d be used for CD4.

DR. QUART: R ght. Actually, these treatnent
failures were evaluated by a DSMB, and the criteria was as |
described, a return to baseline of two consecutive val ues
after four weeks of therapy, and where we saw nost of the
fluctuati on was beyond four weeks and basically the second
and third nonth of therapy, where there seened to be a
decline and then a return back up towards increases.

DR. VALENTI NE: What happened subsequent to those
CD4 neasurenents with switches or whatever was done?

DR. QUART: In these particular patients, they, in
general, had a very good CD4 count response in terns of
| ooki ng at the endpoint of 24 weeks of therapy, there was
just early--in terns of early nmeaning the second nonth and
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third nonth of therapy--there was a surprising anmount of
fluctuation.

DR. VALENTINE: And then it corrected itself.

DR. QUART: Yes, and | think it is possibly a
certain assay variability, as well as virologic variability.

DR. HAMVER  Panel a.

DR DIAZ: In the long-termresponders who had
their RNA val ues above the limts of quantification,
particularly in those five individuals who had two
consecutive neasurenents above the LOQ and additionally, in
the other 28 who had at | east one neasurenent above, can you
comment on themclinically in ternms of was there sonething
in particular in those five at that tinme, an intercurrent
infection or sonme other clinical issue that m ght expl ain?

DR. QUART: That is a very good question and |
suspect if we went back, we mght be able to find that, but
to be honest, | have not gone back in those particul ar
patients to | ook at that period of tine to see whether or
not there was sone intercurrent illness, but we have
certainly anecdotally found patients who get imunizations
or have intercurrent illness, have a brief period of where
t hey have a rebound in viral [ oad.

DR. HAMVER  Thanks very nuch.

| think we will nove on. The next speaker is
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David Hall from Boehringer |ngel heim

[Slide.]

DR. HALL: | amgoing to be presenting a trial.
Most of you have probably seen it presented before as the
INCUS trial. It is a trial of triple therapy with
nevirapi ne, |CDV and DDI conpared to ZDV/ DD, and ZDV/
nevi r api ne.

There is 150 patients in the trial. In this
trial, viral load was the primary endpoint, and it was
measured with the Anplicor assay initially, going to 400
copies/nL as a lower Iimt of detection.

In patients who were bel ow 500 copies/nL, the
specimens were all retested using the Anplicor Utra D rect
whi ch involves taking a | arger specinen, processing it
through ultra centrifuging and intensifying the signal that
way, and getting down to 20 copies/ni.

The bul k of ny presentation will be show ng you
how much difference there is between the result you see at
20 copi es and at 400 copi es.

In this trial, on the triple therapy, the majority
of patients made it bel ow detection just because the trial
was early on before conpliance was a serious concern or
recogni zed as a serious concern, and because the DD was the
initial formulation, there were tol erance problens and a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

50

nunber of patients did not stick to their reginmen daily.

This is the list of the participating
investigators, the trials, an international trial in Canada,
Italy, Australia, and the Netherl ands.

[Slide.]

Again, as | said, it is a trial, placebo-
controlled in naive patients with no clinical disease. They
had to have over 200 CD4 cells and no Al DS-defi ning
illnesses in their history. The trial design was to have
every patient stay in the trial until the |ast patient
conpl eted 52 weeks of treatnent. Prinmary endpoints were
viral RNA and CD4.

[Slide.]

The baseline characteristics, we ended up with
patients with a nean CD4 count of 376 cells ranging from 145
to 755 at baseline, and the 145 at screeni ng was above 200.

The mean viral |oad was 25,000--that is a
geonetric nean--25,000 copies/ L.

[Slide.]

The nethods for the virology, the plasma was
coll ected respectively with EDTA or ACD as an anti coagul ant.
The plasma RNA was neasured, as | said, wth the Anplicor
PCR assay with a [imt of quantification of 400. The
| abeled limt of detection is 200.
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The Utra Direct assay was used to inprove the
sensitivity on all the specinens that were bel ow 500 copi es.
Al |l assays were perfornmed batched and bl i nded.

[Slide.]

This shows at both Iimts how the triple therapy
armdid through tinme in percent of patients belowthe limt
of detection. There is a big difference early. It is
fairly clear that it takes quite a period of tine to go from
400 to 20. The peak at 20 is at 12 weeks, 16 weeks when 65
percent had achieved the lowlimt of detection, while you
have gotten to 75 percent by 4 weeks with a limt of
detection of 400. | have a nunber of slides that show nore
of that pattern

[Slide.]

This slide is a Kaplan-Meier curve of the tine to
below the limt of detection for the patients who nade it
below the limt, the 35 of 51 patients who went bel ow t he
limt of detection at 20. As you can see, it took until 22
weeks for all of those patients to get below 20. The nedi an
is 12 weeks.

[Slide.]

Wen we | ook at the 400 copies, the drop is very
dramatic, very quick. By 4 weeks, 85 percent of those who
made it below the limt of detection, 43 of the 51 had
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achieved that limt.

[Slide.]

Just to facilitate the conparison, here is both
lines on the sane graph. So, in fact, we are getting an 8-
week delay really, 8- to 12-week delay in getting to 20 as
opposed to just getting to 400.

When we | ooked at baseline characteristics that
m ght be related to the tinme |ooking at the 20 copy limt,
baseline CD4 had a--there appears to be a difference in the
m ddl e here, however, the ones with the [ower CD4 seened to
be taking longer, and we don't think this is a real
di fference.

[Slide.]

Again, this sane pattern is seen a little |less
dramatically with the 400 copy Iimt. Wen we |ook at the
RNA, the pattern is simlar to what people have descri bed
before. It is sustained to the end of the period, and those
with a higher RNA do take longer to get to the limt of
det ecti on.

[Slide.]

In this case the |imt being 20, and in this case
the limt being 400, it is clearly |less dramatic here.

[Slide.]

Just to get a ook at the patterns of the ones who
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took 8 weeks or longer to get down, these are the patients
who took 8 weeks. Qur criteria for calling a patient a
responder was sinply one val ue down, and as you can see,
there are a few blips up

There is one of these patients who reached the
limt at 8 weeks, who was not down for terribly |ong, but
all but that one patient had no nore than one, which doesn't
qualify as failure, that rose above the |imt of detection,
and the majority of them stayed bel ow t hrough 6 nont hs.

These patients tend to be slightly above the
overal | nedi an, again supporting the pattern | showed before
of the patients with higher baselines taking |onger to get
bel ow det ecti on.

[Slide.]

This is the group that reached the limt at 12
weeks. Again, they are up to above 5 logs, the majority
above 4. Wth this one exception, the little variations
fromnonotonicity, the little rises here are well under half
a log. They could very reasonably be considered neasurenent
error, and the pattern in general is a consistent decline in
t hese patients.

[Slide.]

The sane is true here in the patients who took 16
weeks and longer to reach the imt of detection. There is
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a fair bit of noise here, but again, the majority of these
are showing a fairly consistent pattern with perhaps one
rise that is nore than half a | og, one would have trouble
cal l i ng neasurenent error.

[Slide.]

The next thing we | ooked at was the tinme fromthat
first response to a confirned detectable criteria for
failure were two consecutive val ues above the limt of
detection. This shows for the triple therapy group for both
l[imts of detection, the shape of this curve. Again, this
is fromthe tine of the first bel ow detection, and there is
a gradual decline to approxinmately 50 percent who, at 60
weeks and nore, were still belowthe limt of detection.

[Slide.]

Wen we | ooked at baseline characteristics, again,
there is no sign here using the limt of detection of 20,
| ooki ng at the baseline CD4 splitting at the nmedian, there
is no sign of the baseline CD4 having any predictive val ue
for the tine to failure here.

[Slide.]

The sane is true with the limt of detection of
400.

[Slide.]

Wien we ook at the RNAL it is a very dramatic
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pattern. The patients with greater than the nedian fail at
a fairly dramatic rate, and the ones wth I ess than the
medi an, which was 4.18, sustained their response very well.
This is the less than 20.

[Slide.]

This is the 400. Wth the 400, there isn't nuch
during the first six nonths, but they separate dramatically
after six nonths.

[Slide.]

Looking at the time to first response in terns of
whet her that turns out to be a factor, given that it was
related to the baseline, the baseline RNA | evel, one would
expect there to be sonme relationship, and there is a weak
relationship with the |Ionger termones who had higher
baselines declining a bit nore rapidly, but the difference
is not very large and | think we would interpret it as being
just due to the confounding with baseline |evel.

This is one is the nedian for the 400 group, was
two weeks, but again, the difference is not very large, and
| think it is really due to the difference between the ones
who take |l onger to respond having a hi gher baseline RNA
| evel, and that would be the basis for this nore rapid
decl i ne.

[Slide.]
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In | ooking at the patients who failed, we wanted
to get sonme sense of what happened to themafter they were
confirmed failures. This is a very noisy slide, but | think
the nmessage is fairly sinple.

Here, we showed what their baseline |evels were,
so you could get a sense of whether they are returning back
to their baseline. This is their |ast observation bel ow the
[imt of detection, usually at 4 weeks before the visit at
which they first failed.

The pattern is, in general, for themto rise
fairly. They mght blip up, they tended to cone back down a
little if they did, and rises were fairly gradual. The
great majority of patients did achieve |levels well|l above 3
| ogs above 1,000 copies, and again, the majority of them
stayed up there having reached that |evel.

[Slide.]

This is | ooking at the patients who--and that
first one was the subgroup of patients who were bel ow the
medi an RNA | evel anong the failures, so these started with a
| ower basel i ne.

When they failed, there is one here, the |ight
blue line, whose failure was a rise to just a little above
100 copies, who did return to bel ow detection at a second
time of a simlar pattern of two values above the limt of
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detection, and then went back down, but that is the only
patient wth that pattern. 1In general, the pattern in these
patients was to return--with these ones with fairly | ow
baselines--to return to approximately their baseline |evels.

[Slide.]

The third area we wanted to | ook into, we wanted
to ook at the rel ationship between how wel| response was
sust ai ned and what the best response was. So this is a
graph across the x axis, is the |l owest achieved |evel of HV
RNA and then on the y axis is the nunber of weeks that these
patients stayed within one-half |log of that nadir, and as
you can see, the pattern is very dramatic.

If they did not achieve the limt of 20 copies,
and I will point out all of these and actually a few of
these are |l ess than the 400 copy limt, they were not able
to sustain a response at all. This is for the triple
t herapy arm

[Slide.]

This is the sanme figure for the double therapy
arm Again, the patternis quite simlar. |If you got to
20, you were able to sustain a response for up to a year
after, and nost of these are censored, they didn't actually
fail at this tinme, it's just the |ast observation, but if
you did not achieve below 20, and all of these are bel ow
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400, then, your duration of response was on the order of 8
weeks.

[Slide.]

Looking at this in terns of the Kapl an- Mei er
curve, the solid line is the group fromboth of these two
treatnent arms who nmade it to |l ess than 20 copies, and the
other line is all those who were greater than 20 copies. |
think the difference between the two |ines speaks for
itself.

[Slide.]

W tried to | ook at the sane question one
additional way. W took our definition of failure as rising
to wwthin one | og of baseline. Again, on those previous
figures, it was staying within a half a |log of the m ninum

Wien we used a criteria of failure in terns of the
result relative to baseline, the figure is simlar. The
nmessage is pretty clear even like this. [Slide backwards.]

The yellow Iine is the Kapl an-Meier--for those of
you who like to read right to left--of the people who are
| ess than 20, and the blue line is the people who are
bet ween 20 and 400, and they are virtually identical to the
peopl e who were greater than 400, so the nessage here is
that the return to baseline is the same for the group of
patients here who nmade it to bel ow 400, but not 20, who nade
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it to nondetectable by the readily avail abl e assays, and the
curve is dramatically different for those who made it to
bel ow 20, to bel ow detection by the Utra D rect assay.

[Slide.]

In conclusion, the tine to suppression was clearly
associated with the baseline viral |oad, and could be as
long as 6 nonths, the tine to getting below 20 copies. The
limt of detection at 400 copies underestinated the tine to
full suppression by 8 to 12 weeks when conpared to 20.

At | east through the 20 copies, less than ful
suppression i s associated wth transi ent suppression at
least inthis trial, and confirned failure to sustain plasm
virus bel ow 20 copies was usually associated with a return
to at | east above 1,000 copies/nL.

That is the end of ny talk.

DR. HAMMER  Thank you very nuch.

Are there questions for Dr. Hall? Jim

DR. LI PSKY: Based on what you have showed us, are
you abandoning a 400-copy |imt of detection?

DR HALL: Certainly, in our trials we are trying
to reassay all the specinens to get down |ower, and, yes,
woul d want to do that in all future trials.

DR HAMVER: Do you want to conment on perhaps the
triple therapy with an NNRTI versus a triple therapy with a
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protease inhibitor, because we heard Jeff allude to the fact
that with some bounci ng around, around the 50 copy/nL |evel
in 035, there were still nore persistent suppression here.

Here, it looks like if you bounce around above the
20 to 50 copy range, you are losing it.

DR. HALL: | think that is actually a conparison
of appl es and oranges.

DR. HAMVER It is.

DR. HALL: But I don't think it is in the
treatments. What they did with |ooking at the 50 limt was
to test at |east four different specinens, four replicates,
and to call it a positive if any one of those four was
positive.

Bri an Conway, who did the virology in our trials,
al so used sone | arger volunme specinens and found that he
could usually find virus if he | ooked harder, so that, in
fact, they are less than 20s, but they are definitely not
zeros typically, and it is kind of a question of Poisson
sanpl i ng whether a single value cones out positive.

DR. HAMMER  \What about the nevirapine resistance
that is comng up in the 20 to 400 copy/nL group, that
doesn't sustain--

DR. HALL: What we have been able to | ook at so
far has been six-nonth specinens. Wat we saw there was in
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the patients who were bel ow 20, from whom virus could be
cultured, the virus was wld type. W tried to | ook
phenotypically using Virco's assay. That required themto
get up as high as 1,000, and if they had gotten that high,
t hey al ways had resistant virus.

DR. HAMVER  Thank you. Joel.

DR. VERTER | wonder if you could just clarify.
In the three groups, how many were in each group, and what
percent were responders in each of the groups?

DR. HALL: \What percent were responders in terns
of getting belowthe limt of detection - | do have a slide
for that. | hope it is facing the right way. |[In general,
if you went to the less than 20, with less than 20, two-
thirds of the triple patients were responders.

Approxi mately 40 percent of these ZDB/ DDI patients were
responders, and | ess than 10 percent of the ZDB/ nevirapine
pati ents ever responded, and theirs was not sustained at
all.

DR HAMVMER: And there is about 50 patients in
each arnf

DR HALL: Right.

[Slide.]

This shows the general pattern of the virology.
The ZDB/ nevirapine patients had a very transient response,
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and there were only | believe five of them who ever achieved
below the limt of detection. They were all patients with
very | ow basel i nes.

The triple therapy had nore than a 2-1o0g drop, and
again, two-thirds of them achi eved below the Iimt of
detection and approximately 40 percent of the ZBD/ DD
patients achieved below the limt of detection.

DR HAMVMER. O her questions? Mark.

MR, HARRI NGTON: Could you put up figure 13 again,
because | want to ask a question about clinical nmanagenent.
| mean | am wonderi ng whet her people are getting the
i npression that we need the nore sensitive assay for
clinical managenent, and what | took away fromfigure 13 was
that you mght as well use the comercial assay because you
are going to conme back up above 400 anyway if you are
between 20 and 400. |Is that right? |Is this the figure?

[Slide.]

DR HALL: Yes, that's it. That is what this
woul d suggest, that the ones between 20 and 400 will cone
up. Yes, so if you are just tracking the patient for
clinical care, unless you were going to switch very quickly
when they failed to achieve 20, | amnot sure how you woul d
decide they had actually failed while they were still down
bet ween 20 and 400, so, yes, | think you are right for
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clinical care, the 400 is probably fine.

DR. HAMVER  Thank you very nuch.

The | ast presentation is by Ral ph DeMasi and Lynn
Smley fromd axo Wl | cone.

DR. SM LEY: Thank you, Scott.

[Slide.]

Agai n, we appreciate the opportunity to present
today. Let nme refer the commttee to the copy of our slides
for today that is included with yesterday's packet.

After sonme brief introductory comments, Ralph
DeMasi will present our results and concl usion.

[Slide.]

The data we are going to present today are froma
cross protocol analysis done that included approxinmately
1,100 patients on six prospective random zed, double-blind
clinical trials including the CAESAR study, which as nost of
you renmenber is our adult clinical endpoint study, the 3001
trials which were surrogate marker trials in |ess advanced
H V-infected individuals that were naive to antiretroviral
treatnment, the 3002 trials were two trials conducted in
treatment experienced popul ation, and the AVANTI-01 trial is
atrial of ZBD/ 3TC versus a triple conbination including an
i nvestigational NNRTI

These were the six studies sponsored by G axo
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Wel | cone conducted and conpleted within the past two, two
and a half years. The treatnent duration was typically for
one year, and we neasured RNA using the Roche Anplicor
assay.

[Slide.]

The data you are going to see today are an on-
treat nent anal yses on responders, and responders were
defined as those who reached bel ow detectability, which is
at a cut point of 400, and we al so | ooked at 5,000, and it
was those who had one viral |oad value at that |evel

The | oss of response was defined as two
determ nati ons above the |limts of detection.

So, as nmentioned, we | ooked at tinme to
undetectability, time to reappearance or |oss of response,
stratified by baseline CD4 and RNA, and again | ooked at the
two different cut points bel ow 400 and bel ow 5, 000.

Cox nodels were used for nultivariate analysis to
exam ne the effects of baseline CD4 and viral RNA.

Qur popul ation was predom nantly mal e, nean age
37, and about half the patients were naive and half the
patients were experienced naive defined as |l ess than 6
nont hs of prior therapy.

[Slide.]

This shows the nean baseline RNA, which is simlar
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to the intent-to-treat popul ation at about 63,000 copies/nL
at 4.8 log and baseline mean CD4 of about 202, so about two-
thirds of our patients were above 50,000 copies/m.

| will go ahead and turn it over to Ral ph

[Slide.]

DR. DeMASI: Before we get into addressing sone of
the questions that sonme of the other groups have presented
today, | just wanted to indicate the nunber of eval uable
patients by tinme of study.

The y axis here is just the nunber of patients
that have RNA values while on treatnent, and as Lynn said,
this is an on-treatnent responders' analysis, and the x axis
here is the nunber of weeks on study, and this indicates
t hat we had approximately 1,100, as Lynn nentioned, at
baseline, and then as the study progressed, we see fewer
nunber of patients remaining, but neverthel ess, we still
have over 100 patients of the less than 6 nonths prior
treatment and greater than 6 nonths prior treatnent treated
pati ents eval uabl e at about 24 to 52 weeks of treatnent.

[Slide.]

| realize that this is alittle hard to see with
the different Iines here, so | amgoing to do ny best to
trace out the profiles. Once again, here, I amjust trying
to indicate sonme of the additional characteristics of the
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antiretroviral response to AZT/3TC, and what we have here is
a nmedi an change from baseli ne and | og RNA

On the y axis here is the |og change, the x axis
is the weeks on study, and what we can see here is that the
pink line represents patients who had | ess than 6 nonths
prior therapy, and the green line is patients who had
greater than 6 nonths prior therapy.

What we can see is a good early antiretroviral
effect, particularly for the I ess than 6 nonths of prior
pretreated patients. W see about a 2-1og reduction
relative to about a 1 1/4-10g reductions for the greater
than 6 nonth pretreated patients.

Furthernore, we can see a classical AZT/3TC
response for the two groups in that we see a slight |ack of
response or | oss of response after about 8 weeks, a gradual
return to baseline, but nevertheless, we see a sustained
reduction to about 1 to 1.5 log for the naive subset and
about 0.5 log for the experienced subset.

[Slide.]

This is one overhead that is not in your briefing
package, but | wanted to include it. It reflects on sone of
the issues that were brought up yesterday in terns of
| ooking at the different netrics of RNA response.

What | have done here is to correlate the 16- and
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24-week nedi an change from baseline on the log scale for
each treatnent armin the particular studies that were
included in yesterday's and today's presentations.

So what we have here on the y axis is the 24-week
change from baseline on the log scale. On the x axis is the
16- week change from baseline. Each particul ar point
represents a treatnent armin the studies that were
i ncluded, and what we can see here is that the size of the
poi nt represents a relative magnitude of the treatnent arns
in ternms of the nunber of patients evaluable for RNA

What we see here, then, is an excellent
correspondence between the 24-week change from baseline and
the 16-week change from baseline. |In particular, we can
note that there is a very linear relationship here. The
line of equality would actually run fromzero down to--this
is a 2-log reduction here. So you can see a slight |oss of
effect between 16 and 24 weeks, but neverthel ess, a very
good correspondence between the two netrics.

[Slide.]

Now, | would like to turn to addressing sone of
the questions mainly for today' s presentation about the
initial virologic response and then subsequently, we wll
| ook at the loss of virologic response.

This first analysis that we will be looking at is
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the initial response, and it is the tinme to |less than 400
copies/nm.. Actually, I would Iike to focus your attention
on this part of the figure.

This gives the percent of patients that had
achi eved conpl ete undetectability at anytinme during the
study, so less than 400, and it is broken down again by the
di fferent subgroups, the patients that had |less than 6
nmont hs prior therapy and the patients who have had greater
than 6 nonths prior therapy.

So what we can see here is that 45 percent of the
patients with less than 6 nonths prior therapy achi eved 400
copies/nL at anytinme during the study, conpared to about 19
percent of the pretreated patients.

[Slide.]

Now, | would like to turn to the two lines here
that | have shown on this plot. This is the 1 mnus, the
Kapl an- Mei er estimates of the tinme to virologic response.
So on the y axis here, we have the proportion of patients
t hat have achieved a virologic response of 400 copies/m,
and on the x axis, we have the tinme on study.

So what we can see here is that the majority of
patients that actually achieved the 400 response do so
bet ween, say, 8 and 12 weeks, in particular, the percents
are between 80 and 90 percent.
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Once again, these lines are just for the patients
who have achieved this response during the study, so it is
t he subset of patients.

[Slide.]

Now, | would |ike to show you the effect of the
baseline RNA on the ability or capacity to achieve such a
response of 400 copies, and we are | ooking here at subjects
with less than 6 nonths of prior therapy.

Once again, this table here and the figure, the
insert indicates the particular strata that were used to
stratify patients on baseline RNA and then the nunbers here
i ndicate the percent of patients that achieved the |imt of
400 or the percent of those patients.

So we have the limt. The ranges are patients
t hat had baseline RNA | ess than 5,000, 5- to 20,000, 20- to
50, 000, 50- to 200,000, and greater than 200,000. Wat we
can see here is a nuch higher Iikelihood of patients who
start at the |ower RNA | evel, say, less than 5,000 or 5- to
20,000, to actually achieve this undetectability of viral
| oad at anytime during the study. |In particular, the
percents were about 90 percent.

Furthernore, we can see a di mnishing, a gradient
of response, and the patients who started out greater than
200, 000, only 9 percent of those achieved 400 copies/nL at
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anytime during the study.

Now, for these patients who actually achieved this
response, these curves give the distribution of the tines
that it took to achieve such a response of 400, and once
again, here, we have split out the groups by the particular
RNA stratum at baseline, so the yellow again is | ess than
5,000, 5- to 20-, 20- to 50-, 50- to 200-, and greater than
200.

VWhat we can see fromthis display is for patients
who started out wth |ower baseline RNA it took thema
shorter tinme to achieve this response of 400 copies than
patients who started wth a higher baseline RNA and that
there is a gradient of effect in between the | owest and
hi ghest strat a.

[Slide.]

This is the same display for patients with greater
than 6 nonths prior therapy, and once again, we have the
sane, the strata that were used, 5,000, 5- to 20-, et
cetera, and these percentages indicate the percent of
patients that achieved the 400 at anytinme during the study,
and we note that approximately 75 percent of the patients in
the | ower stratum achi eved the response of 400, and that
actually, none of the patients in the stratumgreater than
200, 000 achi eved that response on study.
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Then, if we look at the tine to such a response,
we can see that the lower three strata are essentially
superi nposabl e, but the patients who start out at 50 to
200,000 had slightly longer times to reach the limt of 400,
and there are only 6 percent of the patients in this
particul ar stratum

[Slide.]

| would now like to turn to | ooking at the
i kelihood of initial virologic response in ternms of the 400
copy/ nmL, so conplete undetectability in terns of predicting
that |ikelihood based on baseline covariates, such as the

basel i ne RNA, CD4 count, and prior therapy

What we found is that these are the hazard ratios
for achieving this response for a 1-1og reduction in RNA or
a 50-cell increase in CD4.

What we can see, these are the p values for
testing the null hypothesis that this hazard ratio is 1, and
we can see that patients with | ower RNA val ues, those that
have | ess than six nonths prior therapy, are about 4 tines
nore |likely to achieve this response of 400 copies/nlL than
ot her patients.

The effect of baseline CD4 count here was
marginally significant with a p value of about O0.08.
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[Slide.]

| am going to give the conclusions for each data
presentation as | go along, and in conclusion, for the
initial reduction to under 400 copies/nL, we have noted that
approxi mately 90 percent of the patients who becone
undet ectable do so wthin the first 12 weeks.

Furthernore, this occurs in the higher proportion
of naive patients than pretreated patients, and it is nore
i kely and occurs sooner for patients with | ower RNA and
al so this higher CD4 count was borderline significant.

[Slide.]

| would now like to turn to the | oss of response.
Once again, this is a responders' analysis. Wat we didis
we | ooked at the tine to detectable RNA, so this is a
rebound to above 400 copies/nL, and this was restricted to
the patients who had achi eved the 400 copi es on treatnent,
and what we have done here is just split out the analysis by
the two subgroups of patients with greater than 6 nonths in
the green line here, and then |l ess than 6 nonths' prior
therapy in the pink Iine here.

What we can see is that, in general, there is a
slight difference here in the |l ess than and greater than 6
nmont hs' prior therapy, but whether or not this is clinically
meani ngful is not addressed here.
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There is about 50 percent of the patients who
actually have a durabl e response as neasured by this cut
poi nt of 400 at 52 weeks.

[Slide.]

Now, what we have done is we have split this out
by baseline RNA and once again we have the sane strata, the
5, less than 5,000, 5- to 20- in the blue, 20- to 50- in the
red, and 50- to 200- in the dark bl ue.

What we can see here, this is for patients with
greater than 6 nonths' prior therapy, and we can see this
gradi ent of effect between patients having | ower RNA val ues
having a nore durabl e response than patients having higher
RNA val ues at basel i ne.

[Slide.]

This is the sanme presentation split out for
patients that have |less than 6 nonths' prior therapy. Once
again, here, we can see the gradient of effect. Patients
with | ower RNA val ues have a nore durable response in
general than patients with higher RNA val ues.

[Slide.]

This is a simlar analysis |ooking at the risk of
RNA rebound or increase above 400 copies, and the predictors
that we are | ooking at again are baseline RNA baseline CH
count, and | ess than 6 nonths' prior experience.
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We have the hazard ratio here for risk of increase
above 400 copies for a 1-1og reduction and for patients who
have | ess than 6 nonths' prior experience, and we can see
that those two, the RNA and the prior experience, are
statistically significant, and, in fact, those patients have
a nore durable response as indicated in the previous
over heads.

[Slide.]

I n concl usion, we have seen that approximtely 50
percent of patients have a | oss of response above 400 at 6
months. This occurs in a slightly higher proportion of
pretreated patients than naive patients, and the | oss of
response is nore |likely and occurs sooner for patients with
hi gher basel i ne RNA.

[Slide.]

| would now like to turn to answering the question
of whether or not patients who achi eved undetectable | evels
on treatnent have a nore durable antiviral response, and
this durability of response is neasured by the tine or the
i kelihood of remaining wwthin 0.5 log of the | owest RNA
| evel achieved, which is defined as the nadir.

We | ooked at siml|ar nethods of Kapl an- Mei er
anal yses, and the actual strata that we used are patients
who have achi eved undetectability of 400, between 400 and
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1, 000, and 1,000 to 5, 000.

Then, we are looking at the tine to first RNA
rebound above 0.5 log of the nadir.

[Slide.]

This first presentation is for patients who have
had | ess than 6 nonths' prior treatnent, and what we can see
here is that the yellowline is the patients who have
achi eved | ess than 400 on treatnent, the cyan is for
patients who achi eved 400 to 1,000, and the red is for
patients who achieved 1,000 to 5, 000.

So what we can see here for the naive subset is a
gradi ent of effect again between the patients who have
achi eved conpl ete suppression, having a nuch nore durable
response than patients who have achi eved good | evel s of
suppression, low levels, but still not conplete
undetectability.

[Slide.]

Now, this is the sanme analysis for the experienced
subset, and what we saw here was that there actually was a
slight difference early on, but then this difference was no
| onger significant, so this would indicate for patients who
have nore than 6 nonths of prior therapy, that this
rel ati onship between the actual |evel achieved and the
durability of effect did not hold, but I would Iike to
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caution, sone of the interpretation of this display, based
on the | ow nunbers of patients achieving undetectability for
the pretreated group and also the fact that this may refl ect
a particular resistance profile of AZT/3TC

[Slide.]

In conclusion, during the 52-week interval of
AZT/ 3TC treatment, a subset of patients with under 6 nonths
of prior treatnent, whose RNA values fell to under 400
copi es, had reductions sustained to within 0.5 log of their
nadir, and that the pretreated patients greater than 6
nmonths are those with nadir levels that did not reach
conpl ete undetectability, did not sustain their RNA | evel s
within 0.5 log of their nadir.

| would now like to turn to the |ast presentation,
and this tries to answer the question of whether or not
patients who | ose maxi mal suppression can subsequently
remain virologically stable

[Slide.]

What we did in this analysis, if patients' viral
| oad increases 0.5 | og above the lower Iimt of 400, what is
the likelihood of remaining below 5,000 copies per nL at a
certain time period |ater.

For this analysis, we |ooked at--we restricted
this analysis for patients who started out 0.5 | og above
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5,000 and who actually achi eved 400 copies/nL, and then the
tinme zero was the tine at which they failed, that neans
goi ng above 400 copies, and then we | ooked at the tine that
t hey remai ned bel ow 5,000 copies, so virologically stable by
this definition of 5, 000.

[Slide.]

So the results here are what we found. The green
line is for patients who had | ess than 6 nonths of prior
therapy, the pink line is for patients who had greater than
6 months of prior therapy, and this gives the proportion
remai ni ng stable at particular tine points after they have
| ost the virol ogical response of 400, so after they are
considered to be failed on the 400 criterion, and this
really indicates that patients who are classified as having
failed on the 400 criterion, about half of those patients
remain virologically stable in the sense that they have RNA
val ues bel ow 5, 000, which was actually less than their
basel i ne val ue which could be considered their setpoint
prior to entry into the study.

[Slide.]

I n conclusion, approximtely half of the patients
remai ned stable, that is, less than 5, 000, 6 nonths after
reboundi ng above 400, and the experienced patients are
slightly less likely to remain stable followng the initial
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rebound above 400.

That concl udes the presentation.

DR. HAMVER  Thank you. Fred.

DR. VALENTI NE: The sane question you asked
previ ous speakers, Scott. Do you have any genotypic
resi stance or phenotypic resistance data on this |ast group
of patients who seened to be hanging in there with a "new'
set poi nt ?

DR DeMASI: | think that is an excellent question
and one of the things that we are continuing to look is the
AZT/ 3TC resi stance pattern, both the genotypic and
phenotypic. In ternms of this subset of patients, we have
not | ooked at that.

DR. VALENTINE: The other, even nore difficult
assay that m ght shed Iight on this question is sonme way of
measuring replication rates or fitness even if these viruses
are not resistant. Wy are they doing this, in other words?

DR. DeMASI: | amsorry, could you--

DR. VALENTI NE: A neasurenent not only of
resi stance, but a neasure of fitness for replication, too,

m ght be telling in explaining this phenonenon.

DR. HAMVER  Mar k.

MR. HARRINGTON: | just want to clarify sonething.
If | read the data right, it suggested that 70 percent of
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the responders who were AZT experienced were failures by 16
weeks by the 400 assay, and that indicates that for nost AZT
or nucl eosi de experienced patients, the treatnent response
period is very brief for AZT and 3TC

Does that nean that the conpany is not going to
use AZT and 3TC as a control armin the ongoi ng studies of
its new conpounds, 1592 and 1417

DR. DeMASI: | think that Dr. Sm | ey can address
this question.

DR. SM LEY: Those patients in those studies are
nai ve, and | think you asked the questions with respect to
experienced. W |ooked at the data pretty thoroughly, as
Ral ph has presented, to | ook at what the treatnent response
is likely to be over 16 weeks, and al so to bal ance what we
need to do to ascertain or evaluate what a new drug brings
into a conbination, what it adds, both safety, tolerability,
and efficacy.

We al so know that in the design of our trials
post-16 weeks is we nonitor viral |oad, that the therapies
they will have access to should drive them bel ow detectable
if they are not responding in the control arm

MR. HARRINGTON: | didn't get a clear answer. Are
there control arms using AZT and 3TC al one?

DR. SM LEY: Yes, in our superiority trials, we
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have AZT/ 3TC for a 16-week duration

MR. HARRINGTON: | would submt that that is
out rageously unethical and you are driving people into 3TC
resi stance.

DR. SMLEY: Wwell, if we, Mark--

MR. HARRI NGTON:  Wiich may lead to 1592
resi stance.

DR. SMLEY: |If we can agree to disagree, | think
it is ethical as we do--

MR, HARRI NGTON: As a conmunity representative, |
don't think I can agree to disagree. | think |I have to
demand t hat you change your study designs, and the FDA as a
protector of the public health, should not allow such
designs in 1997.

DR. HAMMER: | think the point has been very
clearly made for study design issues for your new drugs, but
what we are tal king about here is RNA as an endpoint, so if
| can just ask the panel if there are any nore questions for
Dr. DeMasi or Dr. Smiley. Judith, and also we can open this
up now for the next few mnutes to questions to any of the
speakers in this session.

DR. FEINBERG Lynn or Ral ph, since at |east for
some or many of the trials for these anal yses, clinical
endpoi nts were ascertained. Do you have any correlation or,
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for exanple, the subset of people who rebounded, but
mai nt ai ned what you had defined as virologic stability, |ess
than 5,000 copies, do you have any clinical correlates for
any of these subsets?

The ot her question is, Ral ph, how nmany patients
are in this subset, which it is not easy to divine fromthe
data you have given us? In other words, there is
proportions, but there is no n's.

DR. DeMASI: Yes, actually, as part of the
presentation materials fromyesterday, we did sone anal yses
| ooking at a virologic endpoint, a virologic failure, and
then correlated that with a clinical progression, and it was
shown that nost of the patients that have virologically
failed, it was 95 to 97 percent had actually gone on or had
a concurrent clinical progression during the foll owp
peri od.

DR, FEINBERG But | mean specifically this subset
that met these specific defined criteria of being above 400
copies, but less than 5,000, this last part of the
presentati on where you have got a group of patients that you
think are virologically stable, not sone disastrous
virologic state. |s there a clinical correlation for this
subset, and how big is this subset?

DR. DeMASI: The clinical correlation for this
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subset, we actually have not done that, but the patients
who--there are only seven patients that progressed w thout a
virological failure, and the size of the subset, the nunbers
shoul d have been printed on the briefing package.

DR. FEINBERG Oh, | see, it's the little nunbers.
It's hard to see them

DR. DeMASI: One of the things that | did want to
mention is that for sone of these groups and we | ook at a
52-week tinme period, that sonme of the nunbers--and that is
one of the reasons for including these in your package--fal
off dramatically, between 24 or, say, 28 and 52 weeks.

| realize that is a little hard to read. At 6
nonths there were 13 patients in the experienced arm and 45
patients in the naive subgroup

DR. HAMMER:. Let ne ask a question that harkens
back to Wnston Cavert's presentation yesterday. Do you
have | ynphoid tissue data and al so the sanme question for
David Hall, fromthe INCUS trial, on the patients who were
suppressed on AZT/ 3TC bel ow 400 copies, or the patients in
the INCUS trial, well suppressed as far as what the | ynph
nodes | ook |ike as far as RNA suppression? Wat we see in
the plasma may not always reflect what is in the |ynphoid
tissue wwth different |evels of potencies of reginens.

DR. DeMASI: For this data set, we do not have
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that data for these patients.

DR HAMVMER. Do you have it on any ACT/3TC wel | -
suppressed patients? There are sone data, of course, in
dual nucl eosi de that Joe Wng presented at the Retrovirus
conf er ence.

DR. DeMASI: The data presented yesterday by
Wnston Cavert included the NUCB 2019, which was AZT/ 3TC,
and then AZT/3TC/ritonavir, so we do have that data in which
we have the viral load in different conpartnents, but in
terms of strictly AZT/3TC, we do not have that.

DR. HAMMER David, is that any INCUS tri al
| ynmphoi d tissue data?

DR HALL: Al of the data fromthe INCUS tri al
the | ynphoid tissue work was done in patients after they had
been at |least a year on trial, and they all were bel ow 20
copies, and the virus in the |ynphoid tissue was al so
clearly suppressed. It has been presented at neetings,
don't have it here.

DR. HAMMER | have seen sone of that, but | just
sort of thought for the group it would be worth bringing
that out, as far as the level of RNA expression that is
suppressed in the |ynphoid tissues.

DR. HALL: | amafraid | don't have any detail ed
i nformati on.
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DR. HAMVER  \Waf aa.
DR EL-SADR. | think this is for Dr. DeMasi, but
for others, as well. | nean fromyour curve, it shows the

nunber that as you go along in the study, there is a marked

drop in the nunber of individuals in whomyou have H V RNA

val ues.

DR. DeMASI: The bar charts?

DR EL-SADR. The bar charts. | amjust wondering
whet her--1 nean obvi ously, these people remained in the
clinical trial. They were probably comng for--you had sone

clinical data on them yet, sonehow you were not able or the
investigators did not obtain the HV RNA |levels, so | am
just curious as to how, if we are noving towards or we think
we are noving towards H 'V RNA as an endpoint, what is the
threat to us sort of having so many | ost endpoints
essentially as we nove away fromthe clinical endpoint to
nore of the |aboratory endpoint studies.

DR. DeMASI: One of the reasons you see the
falloff in the nunber of patients with RNA values after 24
weeks i s because this was pool ed data over several trials,
and the B-3001 and 2 studies were actually 24-week surrogate
marker trials that were trials for 3TC subm ssion, and then
the A-3001 and 2 trials were | onger studies, but they were
amended for a 24-week duration although we did have | onger
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termfoll owp, and then the B-3007 trial, much of the RNA
data, we had two RNA subsets.

We took a random sanple of patients to
retrospectively analyze the RNA val ues fromthat subset, and
for those patients we just |ooked at data up to 28 weeks
because we are interested in that subset to correlate the
28-week changes with subsequent progression, and that is
sone of the data that was presented yesterday.

But in ternms of whether or not the data sets that
we presented here are representative fromour trials, we
have done conparative anal yses | ooking at the RNA subset
versus all other patients not included in the RNA subset,
and there seened to be very good correspondence between
t hose two subsets.

DR EL-SADR. At baseline, correspondence at
basel i ne.

DR DeMASI: Well, at baseline and in terns of
response of treatnment. The response, the RNA response and
the CD4 response for patients remaining in the study was
simlar to those who dropped out early. There are several
anal yses that were presented as part of the 3TC subm ssion
and | ooking at the effect of wthdrawal s on the treatnent
conpari sons, the basic 3TC versus the control reginens in
those trials.
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DR. HAMMER  Thank you very much. Let's take a
15-m nute break and return just after 10: 15.

[ Recess. |

DR. HAMMER  Let's reconvene.

Dr. Elashoff, Division of Antiviral Drug Products,
W ll provide a summary to us in advance of the open public
heari ng.

Summary

[Slide.]

DR. ELASHOFF: The reason we asked for this data
was to aid the comnmttee in the design of an RNA-based
clinical trial. W are focusing on tine to |oss of response
as the primary endpoi nt of these studies.

| will be discussing RNA, but this endpoint may
al so include clinical endpoints and CD4 endpoints, as well.
The advantage of this design is that subjects can switch
when they reach an endpoint, and the analysis is not
conplicated by dropouts, treatnent changes, and subjects are
not asked to stay on ineffective regi nens.

Subj ects should also be able to switch if no
response was achieved in the first place. This sumary wl|
di scuss the timng of this decision. Finally, an RNA tri al
could performdouble duty in that the initial phase of the

trial could be used for accel erated approval on the basis of
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percent response and the long-termfollowp woul d address
the durability of the drugs.

[Slide.]

Several questions nust be answered to design the
long-term RNA clinical trial - what is a response, what is a
| oss of that response, how | ong shoul d subjects be kept on
initial therapy while waiting for a response, how | ong
shoul d these trials be, and do the answers to these above
gquestions depend on the popul ati ons studi ed?

[Slide.]

This is just an overview of the studies presented
earlier.

[Slide.]

So to answer these questions, we asked the
conpanies to | ook at sone specific aspects of RNA behavi or
intheir trials. Basically, there are three phases for RNA
during the course of these studies: the initial decline to
sone low level, the tinme spent at or near that |ow | evel,
and then the inevitable increase.

We are interested in the timng of each of these
t hree phases, as well as the relationship of these three
phases to each other, and how t hese phases are inpacted by
di fferent baseline popul ati ons.

[Slide.]
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For an initial RNA response, we focused on
achieving the lower Iimt of the assays. In these studies,
that was certainly an achi evabl e goal although in nore
advanced popul ations a | ess stringent requirenent may be
necessary.

[Slide.]

The lower limts that were used in the
presentations were 1,200 for the bDNA, 4- or 500 for the
PCR, and 20 to 50 for the nore sensitive PCR assay. Both
Boehringer and Merck anal yzed sonme of their data using both
the PCR and the nore sensitive PCR

[Slide.]

In terns of time to response, Agouron found that
about ei ght weeks was necessary for nost subjects to reach
1,200 copies. For Boehringer, eight weeks was al so a
reasonable tinme to reach 400 copi es, although they found
that 16 weeks was necessary for nost subjects to reach 20
copi es.

[Slide.]

@ axo found that about 12 weeks captured nost of
t he responders.

[Slide.]

Merck found that 12 weeks to 16 weeks captured
nost of the responders using the PCR assay, although using
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the nore sensitive PCR assay, 20 to 28 weeks were necessary
for all subjects to respond.

[Slide.]

So there are several interesting findings in these
anal yses. First, sone subjects took |onger than 20 weeks to
reach the assay limt, and this seened to depend primrily
on the assay used and its | ower value. For exanple, 1,200,
nost subjects were responding in six to ei ght weeks, but
using the nost sensitive PCR assay, subjects were responding
16 to 20 weeks and beyond.

[Slide.]

So to find out nore about those subjects who took
the |l ongest to respond, we asked the conpanies to provide
i ndi vidual patient RNA plots, and there is a couple
interesting findings here.

First, is that not all of these subjects started
at the very highest levels. Sonme started down 4 to 4.5
| ogs, and in general, there was a downward trend, although
there are definitely bunps al ong the way.

[Slide.]

Boehringer found a very simlar thing. First,
that the ones who took |onger than 16 weeks didn't all start
at the very high levels, sone were even down bel ow 10, 000.
There was a general trend downward, but there were stil
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fluctuations in achieving the lower Iimt.

[Slide.]

Overall, sone concl usi ons woul d be subjects who
take the longest to reach the limt, generally show gradual
progress, although the RNA nmay fluctuate. This inplies that
subj ects should not be classified as early failures if their
RNA i s detectable, but not increasing.

[Slide.]

The presentations al so addressed the issue of
baseline factors on the time to response. Here, stratified
by baseline RNA, found relatively small differences on the
order of two to four weeks in tine to response.

[Slide.]

A simlar pattern was seen for CD4.

[Slide.]

When Boehringer stratified by baseline CD4, again,
about a four-week difference was seen.

[Slide.]

As well as for baseline RNA

[Slide.]

Here, in daxo's analysis, the tine to reaching
the lower limt was again stratified by RNA, and you see
whil e the proportion of subjects who eventually reach this
400 copy lower limt is quite different between the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

91

basel i nes, the actual time is not too different, here, on
the order of perhaps six weeks.

[Slide.]

They found even smaller differences in the timng
for the nore experienced subjects, while again the percent
responders was quite different.

[Slide.]

Merck found slightly larger differences, here,
perhaps on the order of eight weeks, when stratified by
baseline RNA in conparing the tinme to response, but did not
find a CD4 difference.

[Slide.]

Overall, it seens that there was two distinct
points, one, that the probability of eventually achieving
the limt was quite different depending on baseline factors,
such as CD4, prior treatnment, and baseline RNA, but the tine
to response was, in general, nore simlar, sort of on the
order of four weeks of difference.

[Slide.]

Next, we will turn to the second phase of RNA in
these trials, the phase that gets at the durability of the
responses. .

[Slide.]

Here, Agouron showed that out close to a year,
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there was still about an 80 percent response, and recal
that this time here starts once subjects becane responders,
so that there is sone tinme previous to this.

This al so nakes the point that the initial dose
conpari son, when looking at the initial rate of |oss of
response, was not really significant until you get out
around 24 weeks after the first achieved response, and this
has inplications for future trial designs when you are
| ooking at two effective treatnents and you are trying to
make nore subtle distinctions.

[Slide.]

Overal |, Boehringer found about a year was the
median tine to | oss of response.

[Slide.]

A axo was only studying a two-drug conbi nation, so
that the | oss of response occurred nuch earlier on, on the
order of 16 weeks. [Slide.]

Overall, to conpare these two, you can see that
whil e the two nucl eosi de conbi nati on had 50 percent of
subjects fail by 12 to 20 weeks, the triple drug
conbi nations generally | asted past 48 weeks, and in
particul ar, the two nucl eosi de and one protease conbi nation
at 40 to 48 weeks still had about an 80 percent response.

This inplies that if one wants to characterize the
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durability of a particular reginen, and to characterize the
durability at |east, say, 50 percent of subjects wll have
failed, then, a 48-week study may not be short enough to
characterize the durability of the nore effective treatnent
regi mens.

[Slide.]

The presentations al so addressed the issue of
baseline on the durability. Here, Agouron presented results
that said when stratifying by RNA, there was a difference in
durability.

[Slide.]

They identified smaller differences when
stratifying by CD4, and they al so noted that when they
restricted their analysis to just the approved conbination,
the 750 ng, this difference went away.

[Slide.]

Boehringer found RNA to be very inportant, as
well, in predicting overall durability, while baseline CH
t hey found was not an inportant factor.

[Slide.]

d axo, as well, found that for both the
experi enced and nai ve subjects, baseline RNA strongly
i nfluenced the eventual durability of the response.

[Slide.]
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However, they, as well, found baseline CD4 was not
an inportant predictor, although prior treatnent was.
[Slide.]
Overall, RNA was inportant as a baseline predictor

in determning overall durability of these treatnents, and
was nore influential than CD4. This inplies that the trial
length will be strongly affected by the popul ati on studi ed.
Less advanced popul ati ons nmay need nuch | onger trials to
determ ne when subjects are losing their durability. In
contrast, nore advanced subjects can get away with shorter
trials.

[Slide.]

One additional question we were interested in was
how the initial drop predicted the eventual durability.
Here, d axo found for the naive subjects achieving 400
resulted in a nore durable response than not achieving 400.

[Slide.]

Al though they did not find a difference in the
nore experienced subjects.

The next two slides are sort of the nost
interesting of all of the results presented.

[Slide.]

This slide found that the durability at 50 copies
was | onger than the durability between 50 and 500, which in
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turn was |longer than the durability of subjects who never
reached 500. So this says that the nore sensitive assays
are really identifying a true response and that this
response may result in nmuch longer durabilities, which may
al so nmean nuch | onger trials.

[Slide.]

Here, there is another dramatic difference
identified by the Boehringer analysis, that responses down
to 20 copies were seen to be nuch nore durabl e than
responses which did not achieve 20 copies.

[Slide.]

Here again the nedian for this is out past a year.

[Slide.]

I n maki ng overall conclusions, it seens that the
effect of maxi mal suppression is, in a sense, exponential,
that not only do you get the benefit of a | ower RNA
response, but that response lasts for a |onger tine, and
that is sort of consistent with what little is known about
the resistance patterns in these studies.

One thing this inplies is that the goal of therapy
shoul d be the | owest possible RNA level, in particular using
t he nost sensitive assay, the | owest value, although again
for advanced patients, this may not be a reasonable
requi renent and ot her requirenents nmay be necessary.
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[Slide.]

Now, | will focus on the last part of the RNA
response, what happens after the RNA | oses the initial
suppression and begi ns to head back towards baseli ne.

[Slide.]

Agouron found that there were several small blips
in the overall RNA curves and that judgi ng soneone to have
| ost their response after one val ue above the limt of
guantification was not a good i dea.

[Slide.]

Boehringer found, as well, that sonme patients do
return to undetectable after rising above it.

[Slide.]

Overall, it seens that as a mninmum a
confirmati on of val ues above the detectable range woul d be
necessary to avoid switching subjects off of effective
t herapy, and this definition of Ioss of response is still an
open question. Perhaps 5,000 copies or sone other nunber
woul d be nore appropriate in determ ning what a | oss of
response is, and this may be an individual patient decision
depending on their particular CD4 count and whether it is
worse to switch off an effective therapy too soon or stay on
an ineffective therapy too | ong.

[Slide.]
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Overall conclusions. The response was determ ned
in these studies as achieving the assay limt, although
agai n in advanced popul ations, this nmay not be achi evabl e.
The tinme to response may be as long as 16 to 24 weeks, so
t hat subjects should not be switched off therapy on the
basis of shot-termfluctuations.

When defining a | oss of response, a flexible
definition would be necessary, especially to avoid the
probl em t hat Agouron found, that their CD4-based definition
woul d have resulted in nmany subjects being switched off
effective therapy.

Finally, the tine to | oss of response nay be 48
weeks or nore after achieving that response, especially as
treatment regi mens get better.

Thanks.

DR. HAMVER  Thank you.

Are there questions for Dr. Elashoff? Jim

DR. LIPSKY: At the beginning of your talk, you
referred to the reappearance of viral RNA as inevitable. Do
you have evidence that that is correct, and curiosity would
be with the highly active protease inhibitors and to
nucl eosi de inhibitors, do you have that data?

DR. ELASHOFF: | didn't nmean that literally.

DR. HAMMER: O her questions? John.
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DR. MODLIN: Even though the tinme to | oss of
response obviously may extend beyond a year, beyond 48
weeks, as several of the data sets have shown, it |ooks |ike
to me that whenever two or nore regi nens are being conpared,
that nost of the differences between those regi nens occur
within the first six nonths, and this seens to nme to have
recurred in study after study that has been presented, and
you have shown the sanme data today.

| really bring that up as nore of a conment. Do
you see the sane thing in the data that | do?

DR. ELASHOFF: Yes, | see the sane thing. |If you
are only interested in detected differences, those can
certainly be less than 48 weeks. |[If you are interested in
knowi ng how durabl e the response woul d be and say putting in
the | abel what is the nedian durability, then, you need to
follow for nmuch | onger.

DR. HAMVER: Al t hough that may change as cli nical
trial design changes where potent reginens are put up
agai nst each other, and it nmay not be so apparent in the
first 16 to 24 weeks.

Mark, did you have a comment ?

MR. HARRI NGTON:  No, you just said what | was
goi ng to say.

DR. HAMVER: Thank you very nuch.
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We are going to nove on the open public hearing.
Open Public Hearing

DR HAMMER: | am going to announce individuals in
order. | would ask themto please keep their comments to
five mnutes or less, and pl ease nmake any fi nanci al
di scl osures that are relevant, and if there are no
di scl osures to nmake, please so state.

The first individual signed up is Ben Cheng from
Project Inform

MR. CHENG Good norning. M nanme is Ben Cheng.
| amwith Project Informin San Francisco. Project Inform
the vast majority of our budget cones from personal
donations, however, we do receive pharnmaceutical funding
froma nunber of pharnmaceutical conpani es.

| think that there is overwhel m ng evidence that
sust ai ned reduction in viral load correlates with clinical
benefit in the vast majority of the studies that have been
presented. However, | think the sort of nore difficult
guestion now is how do we design clinical studies wth new
antiretroviral drugs in the age of protease inhibitors, and
| think that there is an urgent need in having a forumor a
nmeeting or sonething that discusses that issue.

We woul d agree with Mark Harrington that AZT/3TC

shoul d not be considered an adequate control arm and there
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needs to be sone discussion as to what woul d constitute an
adequate control armthese days.

Project Informhas al so been a | ong advocate of
strategy studies based on real-tinme viral |oad nonitoring,
as well as | think these days with genotyping and
phenot ypi ng resi stance as these tests are commercially
avai |l abl e and patients are using themto guide their
treatnment reginmens, although | think that there is very
l[ittle understanding as to what sone of these results m ght
nmean.

There al so needs to be a nechanismto | ook at
long-termfollowp. | think with sone of the postmarketing
studi es, there hasn't been adequate |ong-termfollowp as we
are now seeing sone sort of strange side effects comng from
sone of the protease inhibitors that were not seen in the
clinical studies.

Additionally, | think that there needs to be sone
popul ati on- based pharmacoki netic studies to | ook at drug
| evel s in people with wasting di sease and between nen and
wonen, and early versus |ate disease also as there are
significant differences in sone of these people that we have
heard t hrough our hot Iine.

Thank you very nuch.

DR. HAMVER: Thank you.
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The next speaker is Ron Baker, Director of
Treat nent Educati on and Advocacy and Editor and Chief of
Bet a.

[ No response. ]

DR. HAMVER He spoke yesterday. |s he making any
comments today? No?

The next speaker then is Jules Levin fromthe
Nat i onal Al DS Treat nent Advocacy Project.

MR LEVIN H. M nanes is Jules Levin. | am
fromNew York with the National AIDS Treatnent Advocacy
Project. | amalso a person with H V.

Even though there is no product that is the
subject of this hearing, |I wll disclose ny financial
information. W receive support froma nunber of
pharmaceuti cal conpanies, as well as fromprivate and
cor porat e sources.

| think the subject of the hearing in general
here, | don't really need to conmment on. | agree w th what
Ben just said, that the data seens overwhel m ngly convincing
that viral |oad changes due to treatnent effect do correl ate
with clinical progression and di sease progression.

So, | support a change, and | have supported a
change for about a year now, even before. Now the FDA says
RNA is validated, even before the FDA admtted that RNA was
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val idated, | supported it then. | think we do need to nmake
this change because it is probably no | onger feasible or
ethical to conduct traditional clinical endpoint studies.

So | just want to nmake a few points. | do
strongly support, and wll continue to support vehenently,
accel erated approval. And | would like to talk briefly
about doubl e nucl eosi de therapy as a conpari son arm

| think we are getting m xed nessages about using
doubl e nucl eosi de therapy. For exanple, it is being used in
conparison arns and in studies, and the FDA is permtting it
to be used, and the FDA has said that they have no control
over that, and nonethel ess, the PHS guidelines and the
industry itself, as well as nost of the researchers, are
recommendi ng the goal of therapy should be full suppression
to 400, 200, probably even 20, and obviously, that is
probabl y unreachabl e and not sustainable w th double
nucl eosi de therapy. So what are the ethics of using double
nucl eoside therapy in a clinical trial?

And so why shoul d the FDA persist with this
requi renent of proving superiority, because | think that is
one of the factors in why doubl e nucl eosi de therapy
continues to be used as a conparison arm

| f the FDA m ght drop this need for proving
superiority, maybe we could--1 think I agree with what Ben
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said, there probably needs to be a nuch broader, | onger

di scussi on about how to handle this situation, as well as |
t hi nk maybe he was just tal king about how to design clinical
trials, but I think we do need a broader discussion of this
to address this, as well as a broader discussion to discuss
how to address new clinical trials.

Treatnent strategy trials have been suggested as a
nodel , and | think that we have seen over the course of the
| ast year or so the challenges that really face us in trying
to adapt what we need to do here inside of a format of
treatment strategy trials, and that probably needs to be
broadl y addressed, because | personally can't stand here
today and tell you what | think we should do.

| think that there are a | ot of challenges we face
in designing newclinical trials, treatment strategy trials,
as well as formatting all of this information into clinical
trials, but that is what the industry and the FDA get paid
for, to design these trials, so | think that is the
responsi bility of academ a, the industry, the FDA, and |
know for nyself and other people in the comunity, we wll
be glad to participate in trying to help evolve this issue.

One inportant fact | want to nention i s what
Wl liam Cavert discussed yesterday, was al so brought up down
in Florida with regards to doubl e nucl eosi de therapy and any
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t herapy that doesn't suppress adequately.

| think it was said in Florida at the resistance
nmeeting that partial suppression with regards to suppression
of viral load in lynph tissue probably does nore harmthan
no suppression at all.

So if we are trying to suppress in |lynph tissue--
which we are--1 think that is another point to consider in
the need for full suppressive therapy. That was anot her
issue that | think we need to discuss, too, what is ful
suppressive therapy. It probably doesn't seemli ke one
potent protease inhibitor plus two nucl eosides is any | onger
the standard of care in ny progressive point of view,
especially in a nore advanced popul ati on.

So | would like to hear the panel address that
issue. | think we are noving towards the need for nuch nore
suppressive therapies in an advanced popul ation, as well as
| would |ike to hear the panel discuss the issue of double
nucl eosi de therapy with regards to clinical trials and
therapy in general and with regards to the FDA

| would |ike to hear an FDA conment on that al so
considering that, you know, at the May 16th neeting they had
with us, they told us that it is not wthin their purview or
mandate to rul e on doubl e nucl eosi de therapy use, that it
should be left to the IRBs, and | do think that as nore
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i nformati on goes out fromthe PHS guidelines, and so forth,
that IRBs will have nore know edge and capacity to rule on
studi es that have doubl e nucl eosi de therapies, and they may
reject the studi es when they get that far, but | don't feel
confortable with trusting IRBs in certain parts of the
country even in, you know, big cities with that kind of
decision. | amnot sure that they are well educated and

i nformed enough to do that.

| just finally would like to take this opportunity
to rem nd everybody that a very inportant issue is
i ndi vidual s who have fail ed protease therapy and what are we
going to do at this point, and I know that--and | think we
all should take sone responsibility for this failure.

The drugs were not used properly in many instances
and we are now |l earning that one protease and two NUKS may
not have been appropriate therapy at all for sone
individuals, so | think that everybody bears sone
responsibility for this including the conmunity.

But what are we going to do now? And | think that
we need to address this issue, a very, very pressing issue.
Many people can't wait too |long for new drugs, many people
can wait for new drugs, but how are we going to address
t hi s?

| know that there are ACTG and industry studies
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that will be addressing this issue, but I amnot convinced
that we are addressing this adequately, and it is a very
concerning issue for people in the conmmunity, and | think
that we should try and do nore and try to do as nuch as we
can to address this issue as quickly as we can.

Thank you.

DR. HAMVER  Thank you.

The next speaker is Spencer Cox fromthe Treatnent
Action G oup.

MR. LEVIN. One last thing I just want to say that
| do strongly support the need to do foll owup studies and |
think at the Anerican Abbott hearings |ast year, the
conpanies did conmt to this, and conpanies seem ngly do
want to commt to doing strong foll owup studies, but it is
very inportant that we actually insist upon |ong-term
followmup for safety and efficacy, what are these drugs goi ng
to do in three, five, 10 years.

DR. HAMVER  Thank you.

MR COX: H . The Treatnent Action G oup receives
nost of our funding also fromprivate donors and
foundati ons, however, | think it is about 15 percent of our
i ncome cones from pharnmaceuti cal conpani es including the
manuf acturers of nost of the major marketed and experi nent al
anti-HV drugs. | unfortunately don't have the list right
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in front of ne.

| think there are a nunber of issues and | guess
in some ways | amagreeing with Ben and Jules. There are a
nunber of issues that face us here today to which the
presentations that have been nmade are in sonme ways only
partially responsive.

We are facing a situation in which it is clear
that clinical trials are going to have to change in order to
accommodat e the nedi cal needs of the patients who are
enrolled in those trials.

| certainly support such a nove and think that we
need to do so as fast as possible, but |I also think it is
inmportant to renenber that these trials are fulfilling
anot her set of needs, a set of regulatory needs in
eval uating the specific clains that are nmade about the
safety and efficacy of products, and it is inportant not to
| ose sight of those clains as we nove towards | arger
strategy trials, because that function that these studies
are neeting will ultimately lay the groundwork for future
t her apeuti c inprovenents.

One of the things | amsorry we didn't see during
these presentations is any sort of discussion of past
failures of surrogate markers. W have certainly seen them
in the past, markers that in general performwell, every now
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and again we wll have a great big stunper resulting in
premature deaths for a lot of people, and | do think it is
inportant to recognize that and to try and think, as we are
movi ng towards an RNA-based standard, how we are going to
try and avoi d maki ng sone of the m stakes that have been
made in the past.

| also think it is inportant, |ike Ben, to have a
di scussion of trial design issues. Qbviously, the FDA's
interpretation of their regulations will inpact the way that
bot h academ ¢ and industry studi es are desi gned.

In particular, it seens to nme that there are
guestions about the choice of the neasure of RNA response
and the choice of control arns, as has al ready been
di scussed, that are exceedingly vexatious at |east to ne,
and maybe that is just because | am dense, but there is sone
di scussion that could still occur.

It also seens to ne that if we are going to nake
this change, we need to think very carefully about how we
nmonitor the safety of these therapies. W are stil
di scovering in the post-approval setting, serious, adverse
events associated with these products.

There are runors floating everywhere about even
new ones that haven't been described yet, and as we are
sacrificing the ability to nake the |long-termclinical
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judgnent, the use of a therapy is nore hel pful than not
using the therapy, then, we need to think very carefully
about how we | ook for adverse events.

It also seens to ne we shoul d be thinking about
what ki nds of supportive data woul d be needed for an
entirely RNA-based application. There was a drug, for
exanpl e, recently approved for which serious interactions
had been identified with therapies that were likely to be
used in conbination. | am speaking obviously of
del avirdine, but for which there was really no safety or
activity data.

That really scares ne very nmuch. | certainly know
peopl e who are using conbi nati ons of protease inhibitors and
delavirdine. | am hearing anecdotes of adverse events, but,
you know, there is nothing systematic to | ook at to judge
this is even, in fact, safe.

Then, finally, I think it is inmportant that the
commttee not offer FDA carte blanche, just say, well, in
general, we think RNA is a good thing, so go for it. |
think the conmttee should put sonme tinme and energy into
real |y thinking about how this change needs to be nmade and
what its inpact is going to be on clinical care, because the
i mpact is going to be enornobus one way or the other, we are
going to make sone tradeoffs, and | hope those tradeoffs
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w Il be nmade after sone public discussion about what the
ri sks and benefits of various factors are.

Thank you very nuch.

DR. HAMVER  Thank you.

The next speaker is Linda Dee from Al DS Action
Bal ti nore.

[ No response. ]

DR HAMMER: Iris Long fromAIDS Coalition to
Unl eash Power .

[ No response. ]

DR. HAMMER Linda Ginberg fromthe Foundation
for AIDS and | mune Research

[ No response. ]

DR HAMVER: Bill Bahl man from ACT UP - New York.

MR. BAHLMAN. Good afternoon or good norning. W
are doing well on tine. Hopefully, we can catch earlier
trains and pl anes back hone and nove quickly on these
decisions. There is a lot still to be discussed.

| amwith ACT UP - New York. | ama founding
menber of the organization. M organization does not accept
pharmaceuti cal conpany grants, but | have accepted a nunber
of scholarships to attend scientific foruns around the
world, only a few of them but I wanted to make that known,
al though | feel absolutely no--that has not presented the
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| east bit of conflict of interest wth all the friends |
have lost to AIDS and the fact | have been battling HV for
10 years nysel f.

| want to thank the FDA for finally holding this
forum | think it's long overdue. | also wuld like to
thank the FDA for the way in which it approved the protease
inhibitors that cane before the FDA and this commttee.

| think Jeff Murray did a brilliant job in
anal yzing the data and putting forth a scenario and a basis
for understandi ng how to use these drugs based on the data
t hat was brought forth by the sponsors, and | want to thank
Jeff. | think he has done a very wonderful job.

| have guarded optim smtoday. Many of us in the
community have fought for the last year and a half for a
hearing such as this and to accept viral load and to
elimnate clinical endpoint studies, which, you know,
clinical endpoint studies sound as if, you know, we are just
counting endpoints, you know, we are counting people getting
very sick, we are counting people dying.

Thi s has not been necessary for quite sone tine
now. When Merck's Crixivan/indinavir came before this
comm ttee, a nunber of us--and | was picked as a point
spokesperson for quite a few organi zati ons--to speak out
agai nst ACTG 320, to say that this study should not nove
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forward, it is unethical at this point based on what we were
seeing from surrogate marker studies, viral |oad studies,
t hat showed that AZT/3TC could not give anywhere near the
response, could not bring people to undetectable |evels and
keep themthere, as the AZT/3TC/ indinavir arns clearly did.
There was no question about that.

The representative fromProject Informto Jules
Levin to nyself, to many ot her people who were here, Linda
Ginberg, and yet that study noved forward. | have guarded
opti m sm because the chair of this commttee was the
protocol chair of 320, but |I amglad that study is stopped
and | ess deaths occurred and less illnesses occurred than
m ght have if the study had continued to nove forward.

| amglad it stopped, but a lot was said in
support of that study, that to nme did not really bear
scientific credibility. There were a |ot of excuses nade
for continuing of that study, and | amglad it is finally
stopped. | couldn't agree with any of those excuses.

| am al so concerned because of the many peopl e who
have been very outspoken for accepting viral load as a true
mar ker of progression, not one of the very outspoken people
over a long period of time was asked to be a patient
representative of the commttee, but, you know, we do have
two patient representatives, and | think we should al so be
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cautious in ternms of plans to have pernmanent representatives
or patient representatives being on this commttee, but I
must al so agree with Mark Harrington in his conments about
the d axo 3TC/ AZT control arnms. W nust do away with those.

| nmust also nmention that it took quite sone tine
for a nunber of conservative people in the research
community and doctors to accept conbination therapy as the
way to nove forward.

We nust | ook at history as we |look to the future,
and a lot of the changes that need to be nmade have been
first recognized by the progressive nenbers of the comunity
and nost of all us in the community before they have becone
the rule of the way we do things, and the tine |ag from when
we realize those things to when we inplenent them continues
to be so long, far too long, and irresponsibly long if you
ask ne.

We have seen great progress in the last tw years.
New reports were in the press yesterday about the extension
of lives and fewer people dying. | think the new reports
referred to now over the first nine nonths of 1996 we are
seeing fewer deaths as opposed to the initial six nonths
that was first reported.

O course, this is due to conbination therapy, and
it is due to the use of protease inhibitors. This period is
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increasingly being referred to as a honeynoon period. Now,
what is a honeynoon period? A honeynoon period is sonething
t hat ends unl ess we keep the honeynoon goi ng.

| fear we may not do that. The way the drug
conpani es have been slow, sone slower than others to get
expanded access prograns going is atrocious, it is
i rresponsi bl e.

| was attending a forum on feedback synposi um on
the St. Petersburg conference, and one of the things | think
we are learning, the nore progressive, the nore outspoken
researchers in our comunity, and our comrunity people is
that for treatnment failures, you know, we need to maybe hit
the virus even harder for these patients than we do with
initial therapy.

That neans naybe three new drugs. WII| the drug
conpani es cooperate with their expanded access prograns, at
the very |l east, have their CROs that are adm nistering the
prograns for themrefer patients to other expanded access
progranms, so that there can be nore of a collaborative and a
cooperative access to new drugs? Also, wll we take what we
| earned here today and nmake sure that people gain access
t hrough accel erat ed approval qui cker and understand that
that need is still great?

| think | pretty nmuch covered a | ot of things that
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| had here. | have about four of five sheets of paper, and
the notes were everywhere, but | was probably a little bit
nore succinct than | thought I would be.

But | just think it is very inportant and | don't
want to see control arns that are substandard ever again. |
don't want to see the FDA allowit. | don't want this
committee to accept it. | look forward to seeing progress
made on that |level, so | thank you very nmuch and have a good
day, and let's nove forward quickly.

DR. HAMVER  Thank you.

| s Emmanuel Trenado here?

[ No response. ]

DR. HAMVER: The next speaker is John Janes from
Al DS Treat ment News.

MR. JAMES: Hello. | amJohn Janes, editor and
publ i sher of AIDS Treatnent News. A nunber of
phar maceuti cal conpani es subscribe to our newsletter, but by
far, nmost of our incone is fromindividuals not affiliated
wi th the conpani es.

| want to enphasize sone points already nmade by
others. First, it is clearly wong and unworkable to keep
people on treatnments in trials that are not working for
them and al so we desperately need nore antiretrovirals
because the ones we do have do not work for many people.
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The FDA has a critical role in establishing a
cl ear and workable path for conpanies to bring these new
drugs forward.

H 'V viral |oad has now becone established as
inportant in nmedical practice by a very wi de consensus of
physi ci ans and scientists. It is not and never will be the
only information doctors need and use.

The FDA shoul d accept this professional consensus
and | abel drugs for reducing viral |oad, not second-guess
the ultimate i nportance of viral |oad for every new drug or
even for every new class of drugs.

There is growi ng agreenent that conpani es nust
gi ve physici ans a workabl e package of information for using
their drug. That nmeans we need nore of the small, rapid,
easy and safe PK testing to devel op doses and fornul ati ons
for children, to | ook for gender differences, and to exam ne
nore of the clinically inportant potential drug
i nteractions.

The FDA shoul d require that conpanies determ ne a
dose for children or explain why not at |east before
confirmatory approval .

The success of viral |oad nust not lead to further
negl ect of other kinds of therapies. Yesterday, David
Scondras asked the FDA to assenble a roundtable to get

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

117

faster novenent on i mune mnarkers.

There are potential candidate markers which are
wel | known today, and their devel opnent has been seriously
del ayed by lack of attention and support.

The comm ttee and the FDA shoul d be commended for
this excellent effort which focuses on the nost central
i ssues and exam nes the evidence in depth.

DR. HAMVER  Thank you.

The next speaker is M ke Donnelly from ACT UP -

Gol den Gate.
MR, DONNELLY: | am M ke Donnelly from ACT UP -
Gol den Gate. W accept no pharnaceutical noney. | have not

personal |y accepted any noney either.

ACT UP - Colden Gate believes that H V RNA
suppressi on does show evi dence of clinical benefit and hopes
the conmttee recommends its use for approval of new
antiviral drugs. Too nmany PWAs need new t herapy choi ces.
Approval of new drug appears to be the only way to access
new drugs especially for drug-experienced PWAs.

A few years ago | had zero CD4s, a viral |oad of
146, 000, and starting to get KS. | lost the protease
lotteries held by the drug conpanies which will never happen
again. Lotteries for our |lives are unacceptable.

| stopped antiviral therapy because | had no new
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choices until the protease inhibitors were approved, and |
have responded. | now have 300 CD4s, about the nunber | had
ni ne years ago when | had ny first CD4 count.

| have an undetectable viral |oad and no KS, and
nost inportant, | feel better. W need new choices.

This year, two of our ACT UP - Colden Gate
menbers, Dean Knudsen and David MIstein, died while waiting
for a 1592. W need new choi ces.

Shanme on d axo for their woefully i nadequate
expanded access program for 1592. W need new choi ces.

VWiile it is inportant to keep gathering data for
new t herapy for |ong-termuse, we need access as soon as
possi ble. W have heard evidence these |ast two days
showi ng H'V RNA viral suppression as an adequate endpoi nt
for approval of antiviral drugs. W hope the conmttee
recomends the use of them

Approval equal s access, access equals life.

DR. HAMVER: Thank you.

The next speaker is Beverly Dale from Roche
Mol ecul ar Syst ens.

DR. DALE: | amBeverly Dale and | am enpl oyed by
Roche Mol ecul ar Systens, which is the manufacturer of the
Amplicor Monitor PCR-based viral |oad assay that has been
referred to often today, and I wanted to nmake a comment to
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the conmmttee about the issues of differences in the |evel
of quantitation versus the | evel of detection, and then
comment on how that m ght reflect on how testing

| aboratories report back to their pharmaceutical custoners.

What | am saying applies to PCR technol ogy, but |
believe it probably applies to any of the other technol ogies
that are being used or considered.

First of all, in our FDA-approved kit, the limt
of detection is stated in the package insert as |ess than
400 copies/nL. What that neans is that the FDA has approved
l[inearity to 400 copies/nm, but in fact, when you do the
assay, because of the way it is constructed, you may get
sonething |ike 100, 200, 300. Those are real viral titers,
but they are not linear, if you wll, and a true negative is
truly bel ow whatever the detection limt, if you wll, of
the assay is.

The preparation that we are making for the 50 copy
assay W ll have the sanme issues associated with it, and that
IS, you can cone up with a nunber above 50, which is
guantifiable, but you may al so come up with nunbers |ike 10,
20, 30, which are detectable, but not considered |inear or
qguanti fi abl e.

So what | am suggesting is for the purpose of
clinical trials, there are really three interesting patient
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groups here. One would be--let's use 50 copy assay as an
exanpl e--patients that are quantifiable above 50, patients
that are not quantifiable, but actually do give a true
virol ogic nunber or titer, if you wll, and the negative
patients, and perhaps in that third group, in the mddl e,
when we | ook at the type of data eval uations that have been
presented, there will be interesting things com ng out.

DR. HAMMER  Thank you very much for that
qualification.

Those are all the individuals that are signed up
officially for the public hearing. |Is there anyone el se who
w shes to make a public statenent?

[ No response. ]

DR. HAMMER: If not, we will break for lunch and
be back at 12:20. Thank you.

[ Wher eupon, at 11:20 a.m, the proceedi ngs were

recessed, to be resuned at 12:20 p.m, this sane day.]
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AFTERNOON SESS| ON

[12: 35 p.m]]

DR. HAMMER: The first point on the agenda for
this afternoon's session is the charge to the commttee by
Davi d Fei gal .

Charge to the Conmttee

DR FEIGAL: | would like to begin by thanking
everybody, both in the Division and the conpani es who |
think collaborated in a very hel pful way to give us sone
actual data to look at for sone of the proposals that have
been nmade and consi dered for sone period of tine.

This commttee has been asked in the past several
times to consider howto design trials for H'V disease. In
the earliest tine period, we wondered about how to detect
active di seases, what types of surrogate nmarkers woul d
reliably predict a drug that would have a clinical benefit.

There was a tinme when we felt that we may be in an
era where we had drugs with such nodest effects that it
woul d require large trials, and the sense of this conmttee
even a couple of years ago was that the typical clinica
trial of 1,000 patients was probably underpowered and that
we needed 3- to 5,000 patients to detect the kinds of
clinical benefits that we would see with H V disease.

There has been an increasing call for strategy
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trials and there have been sone exanples of such trials
trying to ook at early therapy, early nonotherapy versus
early conbi nation therapy, strategies such as naxi mal
suppressi on versus regi nens which are | ess than maxi nal
suppression, but may spare drugs and | eave therapeutic
options, but as yet those have not yet materialized into
t hings that have hel ped us in very many situations.

What we are looking at today is really sort of how
are we going to use viral load, the CD4 counts in our trials
in this next period of tinme, and it would probably be
presunptuous for us to assune things have settled down that
we can predict nore than a couple of years at a tine in this
busi ness, but | think we could actually start by phrasing
t he question in the reciprocal, which is what are our
alternatives to using viral |load and CD4 count.

If we did not use themin sone ways to hel p us
stratify trials, detect response to drugs, pick doses, we
woul d | argely be stuck using fixed reginens until we
devel oped dose-limting toxicity or observed clinical
progressi on or some other evidence of benefit or |ack of
benefit.

The ot her question that has often been asked in
this area is, well, what is the usual paradigmfor treating
i nfectious disease, and is viral load really a surrogate
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marker or is it, in fact, a nmeasure of H V disease.

We have two goals. W have the goal of preventing
the conplications of the acquired i nmune deficiency
syndronme, which is all of the problens created by the inmne
deficits, but the argunment has been nade that there are many
i nfectious diseases that are successfully treated by
follow ng cultures, antigens, and other neasures, direct
measures of the disease, and I think we can be fairly asked
are we torturing ourselves too nuch not to realize that that
may be the situation we are with sonme of our neasures of HV
Vi rus.

Wen we | ook at the paradigns for treating
bacterial infection diseases, | think there are sone
interesting parallels. Sone bacterial infections are
treated enpirically. Children with otitis nedia, you
usually don't get after a culture. It requires broad
spectrum perhaps soneti nmes broader spectrumthan if you had
the specific organism and you assess the efficacy of those
treatment paradigns by clinical failures and then sonetines
by foll owup cultures of your clinical failures.

But nost of the treatnent of infectious diseases
is based on individualizing therapy, individualizing it
based on different ways of assessing whether the organi sm
will respond.
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Wth bacteria, that is often done with sensitivity
measures, and in fact, if you look at the | abeling for nost
antim crobial products against bacteria, they are only
approved for sensitive organisns. There is no expectation
that you should treat sonmeone who has pneunopcoccal pneunoni a
wi th a pneunobcoccus that is resistant to an antibiotic.

When you don't have sensitivity, how el se do you
| ook for the organi smresponses? The traditional measures
of m crobial response have been cultures turning sterile,
drops in colony counts in the case of MAC bacterem a.
Antigen falls are exanples wth both viral and fungal
di sease, and sonme drugs not suited for enpiric treatnent can
be effectively used in individualized treatnent.

There are antimcrobials which, at the tine they
are approved, 80 or 90 percent of the organisns are
sensitive, and after 10 years of use, it may be 30 percent
that are sensitive. The antimcrobial is still effective
for the sensitive organisns, but it illustrates the
i nportance of knowi ng what you are treating and whether or
not the mcrobe is likely to respond.

| think nuch of what began by necessity with early
HV treatnent was enpiric therapy. W didn't have very many
agents, we had no rational way to really adjust dose on an
i ndi vi dual patient-by-patient basis, and it was largely an
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era of enpiric treatnent, and | think one concl usion of the
Division that | think should have cone through in the | ast
few days is that we don't think it is very satisfactory any
| onger to treat HIV enpirically on fixed regi nens, and not

i ndi vidualized patient and organi sm by specific ways.

So our basic tool in individualizing therapy HV
that we have | ooked at in this neeting is the basic tool of
response. Looking for responders is a termwhich shoul d
make nost clinical trialists and statisticians a little bit
gqueasy, but there are appropriate ways, nethologically sound
ways to use this tool.

Si nce baseline characteristics affect the
response, and because sone of the individual biologic
variability of the assay is of l|larger magnitude than the
effects of sone of the weaker drugs, we still need to have
control trials. W wll usually not be able to figure out
advances just by conparing people to their own baselines,
and random zation can be kept intact by taking a | ook at
time to | oss of response, and the people who never have a
response have a tine to response of zero.

There are a nunber of challenges, and I think we
have tried to illustrate sone of those challenges on a
dat abased way during this neeting. It should be quite
obvious that the ability, the very way that we neasure viral
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load is a constantly noving target.

There is inherent biologic variability that is
sonething that wll not go away even as we approve the
assays, and inportantly, there are responses worth havi ng
because they are associated with survival benefits and
progressi on benefits even when you can't achi eve the opti nal
treatnent and the ultinmate goal

| ndi vi dual i zing therapy requires that we able to
have decision rules, however, and not just follow the
markers. W need to be able to define cut points, we need
to be able to have regi nens for neasuring endpoints, we need
to have adequate followp, so that we are not getting biased
estimates by virtue of people dropping out for nonrandom
reasons.

So we have taken the questions about viral |oad,
and we have phased themin different study phases that
probably are best described by the yell ow U shape curve from
Dr. Elashoff as he shaded in the different parts.

There is a part of the study phase which we woul d
propose where it is appropriate to assess how well you have
i nduced a response. You have a new agent or a new
conbi nati on of agents, and how well are you able to get the
organi sms, get the virus, the swarmof virus that an
i ndi vi dual patient has to respond during that time period.
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That is a tinme period when nost patient can stay
on therapy and we can get a good estinate of the nagnitude
of the response, and we should do it across a spectrum of
patients that have been pretreated with other agents and are
nai ve to therapy, who have a high viral |load, as well as |ow
viral | oad.

Then, in the patients where there is a response
t hat has been induced, we need to be able to nonitor the
duration of that response, and very inportantly, when that
response is lost, we need to evaluate what is the cause of
that | oss of response and what to do next.

Resistance is a problem it is a very serious
problem but it is not the only reason for a | oss of
response, and all of the issues which have been nentioned at
this nmeeting including drug interactions, poor absorption of
t he product, or other reasons for |oss of response, or for
things even unrelated to the drug therapy, a burst of viral
replication froman intercurrent illness or a vaccination,
we need to nmake sure that when we think we have seen a | oss
of response, that we are able to distinguish whether that
means we have | ost the agents that we are currently treating
Wi t h.

There are certain gray zones, and | think many of
the presenters have really addressed what some of those are.
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There are patients who respond very slowy, and they are
steadily responding, but if we had an arbitrary cutoff rule,
they may be arbitrarily declared as failing those regi nens.

There are patients whose setpoint is |owered and
have a partial response. How do you know if that is all the
best you can do, and how do you know whi ch agents to stop
and which agents to add? | think these are questions we
haven't really answered yet.

As has been illustrated enpirically fromthe data,
there are many patients who transiently | ose response and
then without a change in therapy, appear to recover that
response. Wat exactly is going on with all of that?

From a regul atory standpoint, what we are | ooking
at is nmoving away froma | abel which sinply says this agent
is approved to treat HHV infection to a | abel that would
descri be the performance characteristics of the product.

There needs to be sone sense to use these products
clinically, to know how long to wait for a response, to have
sone sense of what the nmagnitude of response is, so you can
i ndi vidualize the therapy to baseline viral |oad |evels.

You need to have sone sense of how | ong you expect
t hat response to | ast and what kinds of things need to be
done to evaluate what to do when the response is |ost.

A lot of the discussions and sone of the public
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comments really framed this a clinical endpoints versus
viral load, and really this is not an either/or kind of a
situation. There is no reason why these study designs can't
be used wth patients with clinically active di sease, who
have advanced di sease, who are going to be devel opi ng
clinical conplications, and we can address and we wi |l have
a nechanismfor | ooking for the agents that paradoxically
make things worse or confer no benefit conpared to a proven
satisfactory reginen.

But there is still, I think, an ethical dilenma
that has been raised by our ability to detect responses,
which is that we--and this has been referred soneti nmes by
t he phrase "suboptinmal reginens"--but | guess | would phrase
it alittle bit differently. | would say that we do not
want to end up choosing up study designs that |eave
participants in worse shape than they woul d have been had
they not participated in the study.

Now, part of the older rationale was to say, well,
if the person is doing better than their baseline when they
entered the study, then, they are probably better off than
had they been in the study, and that was actually, if not
explicitly, inplicitly part of the evidence that was often
presented for past approvals. You would see a CD4 count
t hat had gone above baseline and that was above baseline at
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six nmonths, and it was above what at the tine the trial
started, was a good reginen.

But | think we are beginning to realize that it
isn't that sinple anynore, because better than baseline may
exist, but you still may have burned sone i nportant
t herapeutic bridges.

Nonet hel ess, | think we need to make sure that we
don't treat optinmal as a sinple question, because this is a
di sease that needs to be treated for a |long period of tine.
VWhat is optinmal in the short termmay not be optinmal in the
long term and we need to be able to study the tradeoffs of
saving agents with sinpler reginens versus maxi mal therapy,
and even though various advisory groups have taken stands in
one direction and the other, in ny mnd at |east, these are
still open questions.

| think I would sort of summarize these |ast two
days as saying that the details are conplex, but the goal is
sinple. We want to create the incentives in drug
devel opnent that we find agents that have the | ongest
dur abl e response as possi ble and that preserve the nmaxi mal
t her apeutic options.

Thanks very nuch.

DR. HAMVER  Thank you, Davi d.

Conmi ttee Di scussion
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DR. HAMMER: W are now noving into the |ast
session of the program which will be the commttee
di scussion. There are a nunber of specific questions that
t he Agency has posed to the commttee, but before we get to
those, | want to give the nenbers of the commttee an
opportunity to coment essentially on the basic prem se of
these two days, as well as perhaps sone of the data sets
that we have seen in nore general terns.

| will go around the table and ask you to pl ease
coment, if you have got questions about the issue of using
RNA as an endpoint in trials with the new | abel indication,
and to avoid getting into too nuch of the specifics around
t he di scussion points that we will then take in sequence.

| f you have no comments and wi sh to defer to the
guestions, that is fine. |If you have got general comrents
now, please give themto us.

Il will start with Mrk.

MR. HARRI NGTON:  Right. Thanks.

| think we are going to address the discussion
points as witten, but I want to address sort of what is
m ssing because | think this discussion can't take place in
a vacuum

| think there is general consensus that we need to
nove to an RNA-based approval standard, but | think that
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what industry needs and what researchers need are gui dance
fromthe Agency about what kind of a viral |oad-driven NDA
package would |l ook like, and it is not just viral |oad.
There is questions about safety.

As Spencer nentioned, there is long-termfoll owp,
there is drugs like FIAU or [econite] or [fleconite] or
hi gh-dose clarithronycin where they have a great response to
the marker and end up with excess nortality.

There need to be safety and activity information
wi th other approved antiretrovirals and Al DS drugs as part
of the approval package. W need to | ook at resistance,
cross-resistance, long-termfollowp, sequencing of
t herapi es, and consider, as Dr. Feigal just nentioned, the
i npact of resistance as a long-termsafety issue even if the
drug is benign in the short term

We need to talk at sonme point, maybe not here, but
maybe at a | ater workshop, about how | ong t he nonot her apy
Phase | dose ranging safety and activity studies need to be
and how we are going to conpensate the brave vol unteers who
enrol|l for those Phase | studies which are going to probably
forecl ose future treatnent options.

We al so need to consider how we are going to
retain CD4 as an inportant variable and define appropriate
CD4 endpoints or switch points, and then finally, I think we
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have | earned sone new things about the use of viral load in
clinical practice over the last two days that may affect how
the HHS panel that wote the recent treatnent guidelines is
going to interpret the use of viral |oad, and we have

| earned that certain things, say, a one-nonth drop in RNA of
one | og may not be applicable to all patients, and we may
need to want to go back to the HHS panel and ask themto
slightly nodify sonme of their guidelines for how to use
viral | oad.

DR. HAMVER  Thank you.

Br enda.

M5. LEIN. Well, | guess that it has been echoed
by a lot of the community folks that a trial design workshop
is probably as inportant as this one, and a |ot of the
information that conmes out of this, | think that the devil
is going to be in the details, and I don't know how much we
are going to be going into those, but as an advocate
particularly for people with advanced stage di sease, |
haven't heard that nuch at this commttee neeting, in the
presentations, on the usefulness of viral load in predicting
clinical outcone in people with very low T cells.

It is ny understanding that CD4 changes are nore
clinically relevant in people with low T cells than vira
| oad changes, and how that mght fit into this discussion, |
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think is also inportant.
DR. HAMVER  Thank you.
John.
DR. MODLIN: | don't have nuch. | think we have

all gotten beyond the issue of if, and | think we really do
need to be focusing on the details, and nost of that is
outlined in the questions that have been posed to the
commttee, and i think that is what we really need to be
spending our tinme wth.

DR. HAMVER:  Joel .

DR. VERTER | guess | w Il save nobst of ny
coments for the specific questions, but one thene that |
would like to bring up is that I think that the gold
standard of the random zed controlled clinical trials should
not be lost in this discussion.

| admtted yesterday, and | will reiterate today,
that I don't know all the data of these trials, but wthout
seeing the clinical outcone data, | think we should be a bit
cautious or | would advise the FDA, the commttee, the
community, and the conpanies to be cautious about proceeding
with only a surrogate endpoint trial.

The streets of clinical trials are littered with
surrogate endpoint trials that |ater prove to be--where the
endpoi nt of surrogacy | ooked okay, but then the clinical
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outcone was | ater proved to be either ineffective or even
harnful, and I will try to nmake sone comments during the
di scussi on today.

DR. HAMVER  Thank you.

Ver non.

DR. CHI NCHI LLI: Based on what we saw yesterday
and today, | would have liked to have seen sone nore
sophi sticated statistical analyses correlating viral |oad
with clinical endpoints, but given the consistency of
results across a variety of data sets from various
conpanies, | ampretty well convinced that this is the way
to go, is to look at the viral load, and again, | wll have
sonme nore specific coments when we get to design issues.

DR. HAMVER  Thank you.

Waf aa.
DR, EL-SADR: | think I will save nost of ny
coments until later. | guess | ama bit concerned that

al nost all the analyses presented to us focused on the
responders, which is understandable since that is sort of
what we are trying to get at wwth some of these future
trials, but it would have been also very interesting to | ook
in nore detail at the nonresponders especially using viral

| oad as an endpoi nt of nonresponse, and have anal yzed that a
bit nore to try to identify maybe characteristics that may
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predi ct nonresponse, and so on.
DR. HAMMVER Jim
DR LIPSKY: | will hold nmy comments until later.

DR. HAMVER  Judit h.

DR. FEINBERG | think nost of the things that
am concer ned about have been addressed by others, and | nust
say it is a delightful change fromthe indinavir/ritonavir
nmeeting a little nore than a year ago, to actually be
approaching this question, because | think the data are
pretty overwhel m ng that these are appropriate neasurenents
of disease activity in the making.

| would say that | really also very nuch share
Waf aa' s concern about the other group, the sort of the
forgotten group at this neeting, that those are actually, of
course, the patients that the clinician agonizes over, and
t hose are the people for whom managenent of this disease
presents dilemma after dilema, and it would be wonderful to
try to tease out of these data sets what we could know about
the group of people who don't do well.

DR. HAMVER:  Chri s.

DR MATHEWS:  No.

DR. HAMVER  Panel a.

DR DIAZ: | will save nost of ny comments al so,
but to avoid being redundant, though, I would echo the
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i ssues about the "forgotten"” group as it was just nentioned,
in particular those patients, if we are going to be setting
clinical trials and very clearly wanting to know what
constitutes or howlong to wait to constitute a true
response, if there is sonething about those who never w ||
respond that one could identify nmuch earlier on to enable
themto get out of that trial and into sonething el se, |
think it would be very inportant to | ook at that data very
careful ly.

DR. HAMVER:  Fred.

DR. VALENTI NE: Al though they are not nentioned in
t he questions the panel has been given, several speakers
fromthe Agency have nentioned the concept that a | abel
m ght be indicated that this drug or this conbination of
drugs is useful for dropping RNA copy nunber, and | can
i magi ne that such a | abel could be witten.

That is different fromwhat is in the questions,
however, and it is also, in ny mnd, different from saying
that that drug has clinical utility for the overall syndrone
of HIV di sease.

It certainly is true, and we have seen |ots of
evidence in the last two days that we can treat replicating
H'V by clearly the conplications as has been nentioned that
result in the i munodeficiency, and one woul d hope that we
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al so target those fol ks whose CD4 cells and whose functi on,
sonething we are just now | earning to neasure, do not
i nprove necessarily with dropping viral |oad.

So whatever | abels read and what ever the approval
process turns out to be, we want to nake the distinction
between treating the causative agent--which is certainly
H V--and correcting the clinical problem which is
i munodefi ci ency.

| also want to echo what Mark led off with, and
that is that we are at a particular noment now i n which
gui del i nes have been witten which are really quite
i nconpatible in sone of the recormmendations with the data we
have seen in the last two days, and | think that the
commttee really has to quickly add sone corrections and
sonme changes in that early decision point as listed in the
recommendat i ons.

DR. HAMVER: Thank you. | wll just make a couple
of brief comments. | certainly agree with the basic prem se
of this neeting, that thinking about new | abel indication of
durabl e RNA suppression is appropriate, and an indication
for traditional approval.

It goes without saying, however, that this disease
in particular can't be approached sinplistically, nor can
the issue of a durable RNA suppression be so sinply defined,
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and it will be very interesting to see what this comnmttee
does with the first traditional approval if it sees it on
this basis.

Speaki ng personally, we are going to want ot her
t hi ngs besides just a durable RNA suppression, of course.

It has al ready been nentioned about CD4 responses. Sone

ot her issues, of course, are quality of |ife and other
paraneters, safety, drug interactions, and particularly

resi stance, the issue of burning bridges to other treatnents
are going to be particularly inportant.

| would also think that the design of these
trials, when one thinks about it, has to have adequate
nunbers, and not just adequate nunbers to power for RNA
because you can power studies for RNA in various ways and
get relatively small nunbers.

One has to think about what the nunbers really
have to be to illustrate, not just the mniml |evel of
adequacy froma statistical power situation, but sonething
that we would Iike to see in a traditional study leading to
a traditional approval.

| think there are sonme cautionary notes here that
came up in particular yesterday with Wnston Cavert's
comments, and that is the question of discordancy, whether
there is discordancy between the plasma RNA response and the
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| ynphoid tissue with other conpartnents in particular, with
the CD4 response. W need to know nore about the proviral
DNA and sonme interesting i ssues about at |east |evels of
plasma RNA in the pediatric and adult popul ati ons.

One thing that has been brought up by a nunber of
i ndi viduals, which | also would echo, is that a traditional
approval based on durable RNA suppression, with it shoul d
come major commtnents to Phase |V as far as safety is
concerned and how to use these drugs.

We have tal ked about that before, and it is
inportant to start putting that into reality as far as
whet her they are strategy trials, if you wwsh to call them
that, but in particular, what to start with, what to change
to, what the inpact on other treatnents is.

| would al so support, whether it is this forum or
anot her forum yet another discussion about trial design.
The FDA a couple of years ago had a very interesting
synposiumon trial design. It may be inportant to try to
hol d such another neeting. | don't think we will be able to
really design trials this afternoon, but what has been
di scussed these past two days |leads us into that direction.

Wth that, | would like to get to the specific
di scussion points that have been put toward the commttee,
and | amgoing to read this for the record. W wll take
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themin order.

There are three di scussion points, two with
subdi vi si ons.

The first one is straightforward in its question,
maybe not straightforward in its answer.

Does the avail able information support our
conclusion that a durable reduction in plasma HV RNA is
evi dence of clinical benefit?

| think I will start at ny left, this end of the
table, and start with Fred.

DR. VALENTINE: In reading this question, |
actually, while | agree wth the general consensus that we
have seen |lots of data that RNA decreases, the very |arge
ones are associated with great clinical inprovenent, we al
anecdotal Iy have seen those changes in our patients, | was
forced to cross out "is evidence of clinical benefit" and
say that does the avail abl e evidence support our concl usion
that a durable reduction of plasma H V RNA predicts clinical
benefit, and I think it nost certainly does.

| guess | amjust hung up on a |aboratory change
equaling clinical benefit. It certainly correlates very
ni cely and we have seen that, and | am convinced of that.

There is certainly strong evidence that drugs
decrease RNA and that this is associated with inproved
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outcone for the infected individual.

So | amgiving you ny usual anbival ent answer.

DR. HAMMER That is your prerogative as a forner
chair.

Panel a.

DR DIAZ: Well, | would agree that there is
certainly a substantial anount of evidence that woul d
suggest that decreases in plasma H'V RNA correlates with
clinical benefit. In terns of reading the question, | get
hung up on the issue about durable reduction, and we will go
on to describe and hopefully discuss that later on in terns
of what really constitutes durable, but | would definitely
agree that there is a | ot of evidence to suggest that these
two are correlated in terns of clinical benefit.

DR. MATHEWS: | think that a question and the
di scussion at these | ast couple of days really is based on a
pat hophysi ol ogi ¢ nodel of H 'V disease for which there is
overwhel m ng evidence that the virus is what drives it all.

However, | think on an enpirical basis, fromthe
way we understand know edge as it evolves in clinical trials
and clinical practice, that we are doing a disservice by
maki ng a statenent that sinply a reduction in a | aboratory
test, which is an indirect marker of viral replication, of
itself is clinical benefit, and | agree with Fred that we
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shoul d state what we nean, which is that there is evidence
that it is predictive of clinical benefit.

Having said that, it is an inconplete predictor of
clinical benefit. Wiile in sonme of the Agency's
presentations, it was explicitly stated that this discussion
is not about the ultinmate validation of the surrogacy of
this marker or any other, | think froma clinical point of
view, one wants to know to what extent the changes predict
and have particular interest in the popul ati ons of people
for whom the marker does not predict well.

So, having said that, my conclusion is that
definitely, RNA can be included as the major conponent of a
new primary endpoint for clinical trials of antiretroviral
agents, but that | feel quite strongly that CD4 responses
need to be included in that definition of a primary
endpoi nt .

DR. HAMVER: Thank you.

Judi t h.

DR. FEINBERG Well, | would say that to a | arge
extent | agree with many of the speakers that have preceded
nms, so in the interests of tine | won't agonize over that.
| am struck by the fact that in certainly the indinavir data
set, that there were patients who ultimtely responded, but
whose viral | oad was still detectable out to approaching six
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nont hs, and that | share Panela's concern about the use of
the word durable in this sentence since the data sets
presented to us are barely twice that duration, in other
words, the followp that was prepared as part of this
nmeeting really I don't think any of the data sets went
beyond 48 or 52 weeks, and so | think durable is kind of to
me a word in quotation marks.

It is certainly enough of an indication that
things are noving in the right direction in terns of
treatnent, but, you know, |ike Panela, | take issue with
that word, and | agree with Chris and Fred about the
predictive part. | think that is a nore appropriate way to
phrase it.

DR. HAMVER  Thank you.

Jim

DR LIPSKY: In its broad, sweeping context, the
data do support that it is predictive of clinical benefit.
The problemagain is in the details. There is no definition
of durable, there is no definition of reduction, and the
clinical benefit is not defined, but despite all of that--

DR. HAMMER: You are going to get an opportunity
to define that in the next question.

DR. LI PSKY: That cones |ater, but one wonders if
the cart isn't before the horse.
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DR EL-SADR. The data | think are there to
support using plasma H'V RNA for regul atory purposes as an
endpoint for approving antiviral drugs. | think the
sweeping statenent is alittle bit of concern, and | think
it is taking a whole other sort of leap forward, but | think
we can nove ahead with the discussion because | amin
agreenent that we should nove on and di scuss using plasna
H 'V RNA as an valid endpoint for our trial.

| have trouble sort of supporting the broad
statenment as st ated.

DR. HAMMVER:  Ver non.

DR. CHINCHILLI: Yes, | believe there is evidence
of a correlation.

DR. HAMVER:  Joel .

DR. VERTER: Can | be permtted two or three
m nutes to expl ain?

DR. HAMMER: Ch, sure.

DR. VERTER | actually agree with the initial
statenments about using the word predictive or associated. |
support that fully. | think back when | get into situations
like this to a phrase fromny graduate days, and that is
what is the question.

| think in the nultitude of studies and data that
we have been presented, the question is can studies identify
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"responders,” and if so, can these studies then be used to
estimate tinme to response, tine to relapse, if you wll,
time to clinical endpoints. Then, the answer is probably
yes.

However, in order to answer that yes, you have to
appropriately define responder, and it has to be sone
consi stent definition across studies, and the nethodol ogy
used has to be consistently applied, and I am not sure that
that was done in all these studies, and that may be due to
the limtations of the design and the resource avail abl e,
but for the FDA, the community, and the conpanies, | would
advi se a few points.

One, | don't support |ooking at a neta-anal ysis
right away, so those studies that were conbined in the
presentation | think should be presented to the FDA as
i ndi vi dual studies, so they can | ook at the individual
design issues, the cohort studies, the drugs used, and
t hi ngs of that nature. Then, if they want to do sone
overview, | think that would be fine, but to do it
initially, I think is a m stake.

Second, fromthe vast nunber of slides that went
by, I think | detected a |ot of m ssing data, patients who
started out as responders, you know, like there were 90, but
then at sone point there were only 65 reported, and don't
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gquote the nunbers because | don't renenber all the nunbers,
but I think you need to take a very careful |ook at what the
cohort was at the beginning, what it was at the anal ysis,
and what happened to those people in the mddle.

| f people were responders initially, but they were
m ssing data and couldn't be included, that nmay be evidence
of sone sel ection bias, which may enhance the effect or it
may conpletely wi pe out the effect, and | think you need to
take a |l ook at that very carefully.

Then, if possible, I think, as | nentioned before,
you should try to get the conpanies to use as simlar a
definition of response as possible, whether it is 400 for
the viral load, | amsorry, for the--the viral |oad, |
guess, | probably get ny ternms m xed up, but you know what |
mean--there needs to be sonme consistency. |If you are going
totry to use a surrogate for all drugs that cone by, then,
you shoul d have sone reasonabl e assurance that that
definition of surrogacy was used conparably across the
studies, or at least that there was consistency across the
st udi es.

Finally, | would say one other thing about that,
and then also the thing was nenti oned about durability of
reducti on, sonething about how that is defined also, was the
sanme net hodol ogy used, the anount of the reduction, and the
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I ength of tinme that you are going to use, one nonth, four
nmont hs, six nonths.

Finally, | think | agree with others that have
said this, there has to be sone better anal yses about the
surrogacy and its relationship to the clinical outcone. |
hope that everyone would agree that it is to the benefit of
everyone that if there is no clinical relationship to the
surrogacy, then, the surrogate is worthless.

If all you are doing is reducing a count, but
nortality is still increased, side effects are higher,
norbidity is worse, then, the surrogate should be worthl ess,
and so there has to be very careful |ooks at the
rel ati onship of the surrogacy to the response, and there you
could get into serious statistical and anal ytic problens
because you need to get into sone sort of selection bias,
what is a response, what is not, does that introduce sone
better health group that is nore |likely to have clinica
benefit.

So, there I would hope that as was al so nentioned
before, you can go back and | ook at all the "nonresponders”
and see their clinical outcones also, and get back into
that. That has to reflect with the sensitivity and
specificity of the tests, the surrogate, the outcone, and I
amsure | don't have to discuss that with the FDA, | am sure
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they are all too well aware of that.
DR. HAMVER  Thank you.
John.
DR. MODLIN: | don't differ nmuch fromthe coments

t hat have al ready been presented by nost of those preceding
me, in fact, |I think | amgoing to save nost of what | have
to say when we get to discussing the pediatric issue, Scott.

DR. HAMVER  Ckay.

Br enda.

M5. LEIN. | echo a lot of the concerns, and |
think that I want to discuss the details, so | will just go
f orwar d

DR. HAMVER  Mar k.

MR. HARRI NGTON: Like Fred, I would have liked to
remove the word "evidence" and replace it with "strongly
predictive."

| want to tal k about the discordant patients for a
couple mnutes. | hope that the approval standard doesn't
just becone a way for drug conpanies to get really rotten
drugs or drugs that were studied in rotten conbinations
approved, and | amreferring to studies |Iike Upjohn 021 and
017, where there was significant viral |oad difference of
0.4 | og between nucl eosi de nonot herapy arm and the AZT or
DDl plus delavirdine arnms, and yet there was no clinical
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benefit.

| would also like to refer back to the DDC
experience wth DDC nonot herapy, naive patients, 114,
experienced patients, 119 in conbo therapy with ACT and DDC
and 155. There is a certain viral |oad reduction which can
be statistically significant and won't be clinically
significant, and so we woul dn't want sponsors to all ow
conpanies to just show any reduction at all and cone in for
approval, so they would have to have an incentive to study
the drug in the nost potent and the nost optimal reginen,
whi ch would mean I woul d hope the commttee or the FDA woul d
cone out with a strong statenent agai nst incestuous
conbi nati ons of polytherapy froma single sponsor, and again
still have optimal control arns.

DR. HAMMER. Thank you. | wll just add a brief
note. The question asks about what the avail able
i nformati on supports, and what the available information
supports is that short-term changes, basically, changes in 4
to 24 weeks after starting therapy are strongly associ ated
with inprovenent in clinical benefit, but responses beyond
that, as far as prediction for clinical benefit, is a
| ogi cal conclusion, but we still have precious little data
about that just because it hasn't been devel oped, so | think
what we have is extraordinarily strong data about 4 to 24-
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week responses and what that predicts for |ater on.

It is a reasonable and | ogi cal concl usion and
deduction to suggest that nore durabl e suppression beyond
that point wll lead to further clinical benefit, and I
support that hypothesis, but the available data really are
fragnentary in that regard. That is | think what wll be
generated over the next couple of years.

Moving on to the second question, there are four
parts to this question. | will read it for the record.

w Il ask that each of the panelists really, if you would, to
save tinme and to be efficient, to coment on Parts A B, C
and D in your responses.

Question 2 or Point 2. For the purpose of
eval uating drug efficacy:

A. What is the nost appropriate definition of a
clinically meaningful virological response?

B. Should the definition differ for specific
subpopul ati ons such as children, antiretroviral experienced
patients or baseline disease status?

C. Gven this definition what would constitute a
| oss of that response?

D. How Il ong should responders be followed to
assess a durable virol ogic response?

| will start at this end. Mark, do you want to
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start?
MR, HARRI NGTON. All four at once? Ckay.
DR. HAMVER  Judith has a suggestion to do A and B
first, and then C and D later. | feel not strongly about

ei t her approach.

MR. HARRI NGTON:  Well, for A | don't think the
FDA has distingui shed clearly enough between the need for
smal |, and hopefully as snmall as possi bl e, nonotherapy Phase
| dose ranging studies to find an active dose and to find
maxi mum t ol erat ed dose and safety.

Then, the studies that will |ead to accel erated
approval where | think the virol ogi cal endpoint woul d need
to be proportion of people undetectable at week 24 or for
accel erated, week 48 for full approval in an appropriate
conmbi nation reginen, and that is not really quite spelled
out here. | assune the FDA was thinking in terns of data.

The third endpoint, which would be for the
post mar keting foll omup, would be the duration or the
proportion, say, the nedian duration of people that remained
undet ectable, for how |l ong, or nedian tinme to failure.

As far as B goes, should the definition differ for
speci fic subpopul ations, |I feel that we |ack information to
say that the definition should definitely differ, but |
think that we should insist that those groups of children,
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experienced patients, and nultiply-resistant patients, and
peopl e with advanced AIDS are all included in the package,
and that we don't just go study pristine antiretroviral

nai ve patients.

DR. HAMVER  Thank you.

Br enda.

MS. LEIN. | guess that | would add that | think
that the definition probably does need to differ between
different specific subpopul ations, especially those people
who are extensively antiretroviral experienced.

| think part of the information that is mssing in
patient and physician deci sionnmaking is the percent of
peopl e who have prior antiretroviral experience for whom
this drug is active.

Sonmet hing that mght work quite well in a naive
popul ati on may be inappropriate for soneone nore advanced,
and the only way that we can really tell if that group of
people aren't achieving belowthe limt of detection, if we
al so collect data across studies on the percentage of people
for whomthe drug is active even if they are not achieving
below the Iimt of detection.

| think that then what is an appropriate
definition for a clinically nmeaningful response would vary
dependi ng on the popul ation that you are | ooking at.
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DR. MJRRAY: Could I ask a question of the
responders? Wen you are tal king about the limt of
detection, | guess we want to just remnd you that there is
not one limt of detection, and so if you have a feeling
about a certain limt of detection that you would like to
see in clinical trials, you mght want to comment on that,
t 00.

M5. LEIN. Well, | thought that there was a limt

of detection, and there was a limt of quantification, and |
amnot sure that they are not static.

MR. HARRINGTON: | felt like the data that we saw
i ndi cated that we shoul d probably use the nore sensitive
assays for research purposes, but that for clinical
managenent, 400 appears to rapidly predict a group that is
going to--if you go back above 400, |ike in the nevirapine
study, you are rapidly going to go back up anyway. So | am
confortable with using that as the current definition of a
clinical undetectable or limt of clinically relevant
detection, although I think that industry needs to work on
the nore sensitive assays. | don't think they are ready for
prime tinme.

DR. HAMVER  John

DR. MODLIN: Just to respond to Jeff's question
first, I would certainly encourage the use of the nost
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sensitive nethod avail able for the purposes of clinical
trials. | think inevitably you are going to learn nore in
the I ong run about not only the effect of these drugs, but
also alittle bit about the pathogenesis of disease if you
i nsist on using the nost sensitive assay that you have
avai |l abl e.

Wth respect to the first, Subpart A what is the
nost appropriate definition of clinically neaningful
virol ogi cal response, | think we have pretty reasonabl e or
we are seeing pretty reasonable data, that if you are
tal ki ng about a change from baseline, that a response of
sonething over a half a log seens to correlate pretty nicely
with clinical benefit.

There even is a little bit of data fromthe ACTG
300 trial, where we heard very little information, but
changes in baseline as little as 0.7 to 0.9 logs is
associated with the clinical benefit in that pediatric
popul ati on.

However, | don't think you can apply the sane
standard when you are actually conparing two different arns
and you are | ooking at differences between those arns, and
again | would rem nd you that both ACTG 152 and 175 had arns
in which they denonstrated differences of approximtely half
a |l og between RNA | evels between two groups for which there
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was no clinical benefit derived or difference that was
observed between those two groups, and so it depends on how
you are applying the yardstick in ternms of just exactly what
the definition ought to be.

Let me nove on and just nake a few comments about
this question as they relate to pediatric trials. W
obvi ously don't have the sane wealth of data in the
pedi atric popul ati ons as we have been privileged to hear
fromadult trials over the last two days.

Secondly, the natural history of this disease is
different in children although--well, it is different
because, nunber one, as we have heard, kids tend to have
hi gher viral |loads fromthe very begi nning than adults do.
They al so have higher CD4 cell counts, and in fact, there
may be a relation between those two phenonenon and that the
nore CD4 cells you have to replicate virus, the higher the
viral |oad may be.

| don't think we know that, and I think it would
be very interesting to correct sone of the pediatric viral
| oad data for CD4 cell counts to see if the figures that you
get don't correspond a little nore closely to what we have
seen with adult data.

Nonet hel ess, children probably do progress nore
rapidly. They have a shorter natural history. They
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progress to endpoints nore rapidly. Ganted, the endpoints
that the pediatric trials have used are different than what
adult trials have used, and nany of the endpoints have been
wei ght 1 oss, changes in neurol ogical function, cognitive
function or both.

Even with that caveat, | think nost of us believe
that the natural history of the disease is foreshortened in
pediatric patients conpared to adult patients. Nonethel ess,
it is the sanme virus. It is largely the sane disease as in
adults, and | think it is reasonable to expect that control
of the virus in children or control of viral replication in
children will lead to the sane clinical benefits that
control of viral replication in adults has obviously been
denonstrated to do.

| think the little bit of information that we
heard yesterday from both ACTG 152 and very prelimnary
information fromACTG 300, it would tend to corroborate this
i npr essi on.

Even though we have | ess evidence, |I think I would
encour age the Agency to support the design and conduct of
pediatric trials that do have virol ogic endpoints. | think
they are likely to provide a greater degree of confidence in
t hese antiviral agents than in the past where we have
approved these drugs for use in children based on efficacy
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data fromadults only.

Again, | think virologic endpoints may actually
provide a nore precise indication of the effectiveness of
these drugs in children. This is going to be particularly
i nportant since now we are down to a point where with an
overall vertical transm ssion rate in a range of 5 percent,
the nunbers of children that are going to be avail able for
pediatric trials in the not too distant future is going to
decline pretty dramatically, so anything we can do to get
good--we call them surrogate endpoints, | amnot sure |
really view viral |oad markers as a surrogate--but,
nonet hel ess, it alnbst seens as if the pediatric popul ation
woul d be an ideal population in which to use these
endpoi nt s.

Chil dren begin with higher RNA | evel s and
therefore it may not be reasonable to consider a fal
beneath the | east detectable |level to be a necessary
clinical response. | don't think we know that yet. W are
just going to have to wait and see what the outcone of the
current trials are with the protease inhibitors in children.

Unfortunately, we just aren't at the sane point
that we are with adults, and of course, the reason for that
is, is that the opportunities to test these drugs in
chil dren have been del ayed way beyond the point where we are
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with adults at the nonent.

So, it may be that with children having higher
viral loads to begin with, we are probably going to have to
exam ne just what the nost appropriate netric nmay be in
terms of nost appropriate viral load netric may be as a
principal or a prinmary outcone neasurenent.

It may need to be a certain drop, a 2 |og drop, or
1.5 or 2 log drop as an exanple, as opposed to a drop down
to levels that are undetectable, that, of course, conbined
w th some nmeasure of duration

But | guess ny bottomline is | viewthis as a
wel come change froma pediatric standpoint, and certainly
woul d encourage the Agency to continue in this direction.

DR. HAMVER  Thank you.

Joel .
DR. VERTER | guess to ne the issue is one of
anal ysis and design. | don't think that we saw a | ot of

data which would lead ne to give you at |least a statistical,
if not a nedical suggestion of what it is.

| nmean the response is a continuum and if
anyt hi ng, what we saw are cuts, a half a log or 1.5 | ogs or
2 logs. | amnot sure that | believe there are too many
bi ol ogi cal nechani sns whi ch have absol ute cuts and above one
you are good and bel ow one you are bad. It is much nore of
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a continuum

So, | guess the only thing I could do is suggest
to the Agency and the conpanies to try to put together an
appropriate anal ytic program which would | ook at the data
avai l able to see if, indeed, there is a cut or whether it
shoul d be nore of a continuum and specifically, you know,
how that cut or continuumrelates to specific outcones,
nortality, norbidity, or quality of life.

DR. HAMVER  Thank you.

Ver non.

DR. CHI NCHI LLI: | guess one of the issues that
concerns nme about the viral load is this rebound effect that
occurs after there is a successful response, and | don't
under st and whet her or not--and we probably won't answer
this--but what | don't understand is, is it beneficial to
the patient, say, who is at a certain baseline |evel, and
then the treatnment has a successful effect, and the patient
gets down to bel ow detectable |levels, and then you see the
rebound effect that Dr. El ashoff denonstrated.

Maybe the patient doesn't cone all the way back up
to baseline levels, but is the patient better off, and this
rel ates to what Joel was asking, is should we keep this on a
guantitative continuumlevel in terns of even if there is a
slight reduction in the person's viral load, is that
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beneficial to the patient, or do you really just have to get
it down there really lowfor it to be beneficial.

If you really have to get it down there to be | ow
for it to be beneficial, and keep it there, then | think
agree with the Agency's approach, and that is treating it as
atine to event occurrence.

I f even slight reductions or even noderate
reductions in the viral | oad after the rebound are
beneficial to the patient, then, probably we should keep it
on a continuum So, | agree with Joel that this issue |
think hasn't been fully settl ed.

It wasn't clear to ne after all the discussions
today and all the data sets, since everybody anal yzed t hem
differently, what is the proportion of people who undergo
this rebound effect. Qbviously, we can't answer that given
the multitude of treatnents that were assigned and the way
the different anal yses were perforned.

So those are sone of the initial questions | had
to bring to the table.

DR. HAMVER: Thank you.

Waf aa.

DR, EL-SADR. | think the definition of nost
appropriate virologic response really depends on the
popul ation that one is looking at, and | think it will be
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t he expectations of--ny expectations of a virol ogic response
differ whether it's a virologically naive antiretrovira

nai ve group versus a very experienced group that has failed
ot her drugs, as well as al so maybe sone other paraneters

t hat involve other populations, so it is very difficult to
come up with one definition that would apply to all the

di fferent popul ati ons and subpopul ati ons that woul d be
eligible for these studies.

| also think that all the data we saw refl ected
primarily individuals with nedian CD4 about 200, and | don't
know - maybe sonebody el se knows--but | don't know if we have
any idea whether simlar responses in individuals with
higher CD4 with early HV di sease are reflected with a
clinical benefit.

| think it is an unknown, so | think again it
real ly depends on the population in whomthe drug is going
to be tested and the expectations of an activity of a drug
in that popul ation, whether it be naive or experienced.

Anot her subpopul ation that seens to be m ssing
here is wonen, and | think for a variety of reasons, | think
wonen are an inportant subpopulation to look at primarily
because there are different manifestations of H V.

Certainly, wasting is different in wonen, and al so maybe the
drug/drug interactions, they are on different nedications,
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the side effect profile may be different, as well, so |
think that is another inportant population to be included.

One issue, | guess when | amthinking of a
meani ngful virol ogic response, | think of a conposite
response rather than one thing, and the conposite response
may be in a population that is very antiretrovira
experienced, nmaybe drop to sone level, half a |log or
what ever, in that popul ation versus a naive group where you
really are going for a durable effect bel ow detectable
| evel , the nost sensitive assay probably is best to be used
inclinical trials.

I ncluded in that conposite response, | think the
duration of the suppression, the | evel of suppression may be
nore val uabl e as an endpoint in an experienced group, as |
menti oned before, but maybe the rapidity of the response may
al so be another virologic marker that nmay be inportant in a
subpopul ation, as well, and |I think then the other conponent
of this conposite response that | amthinking of is
resi stance, and | think we cannot sort of ignore resistance,
and maybe the proportion of responders or nonresponders who
beconme resistant to that drug may be part of our sort of
conposite virological endpoint that is clinically meaningful
to ne in | ooking at a new drug.

It is hard to sort of think of a virologically
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meani ngf ul endpoi nt wi t hout having sone conponent there that
says it should not be associated with a del eterious effect
on the CD4 count, so sonehow within that virol ogic response
t here should be at |east a mai ntenance or sustained or

sonet hing CD4 response, as well, because we certainly don't
want an antiretroviral drug that is very active against the
virus, but lyses all the CD4 cells.

So, in essence, | think nore in terns of conposite
virol ogi cal response variables that can be then adjusted to
each subpopul ati on as appropri ate.

DR. HAMVER  Thank you.

Jim

DR. LI PSKY: To answer the first question what is
the nost appropriate definition of a clinically neaningful
virol ogi cal response, | think two things have to be
addressed - nunber one, the assay characteristics, and
second, what is the data which we saw.

First, on the assay characteristics, we were
presented informati on yesterday at |east at the high, and
not the ultra-sensitive, that neaningful information from an
assay would cone if there was a drop of greater than 0.5
logs, | think even the stretch was to around 0.7, so that
has to be taken into consideration.

That bei ng said, what happens when viral |oad

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

165

dropped. W did see data | believe yesterday that was on a
conti nuum and we saw a fair anmount of it, and there was, in
aggregate, pretty inpressive data that has viral | oad
decreased, clinical benefit increased, and indeed detection,
that effect was detected even at the nost sensitive |levels
of drop based on what | described as the characteristics of
the assay, that is, | believe in levels of decrease in viral
load of a half a |log, benefit was detected or inprovenent,
and again definitions given weren't clear. | think, what,
in 37 percent of the patients, things got better as you went
down.

Now, that certainly was in aggregate, and that
| ooks encouragi ng, so one could say that the npst
appropriate definition of a clinically neaningful
virol ogi cal response would be that greater than 0.5, maybe
0.7 logs, because that appears to be in aggregate what we
saw, but what about specific subpopul ati ons?

It was good to see the data in children, which has
al ready been nentioned, and indeed there was benefit
attributed to a log drop, which I think you quoted
correctly, ny notes show 0.7, 0.9 log units, so that is
certainly consistent with the adult population and would fit
inwth a drop of greater than a half a | og.

When you get down to definition differing for
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antiretroviral experienced patients or baseline disease
status, that is a bit nore problematic when you | ook at the
specifics, and we probably do not have enough data or at

| east maybe that we do have, but it wasn't presented, to be
cl ear on what shoul d be done.

For exanple, the data presented fromthe Harvard
School of Public Health yesterday showed that intriguing
Kapl an- Mei er pl ot where those patients who had | ower initial
viral | oads, baselines greater than 55,000, which in other
studies wasn't that [ ow, but anyway, that the greatest
predi ctor of how they did and not progressing was the
overall viral load, and that is, their viral at the
begi nni ng, and i ndeed those that even had viral |evels
greater than baseline at--if |I amreading the graph
correctly--at 24 weeks, clinically, did better.

So that is intriguing, but what that neans is that
| think we need nore data to know clearly how definitions
can be nodified, but that is not to take away just, you
know, that single finding, the overall fact that, yes, if
you get a meani ngful reduction in virus, which is |less than
a half a log, in aggregate, patients are going to do better.

The question was brought up what about at the
other end for ultra-sensitive assays of 50 copies, 20
copies, or below, or going, as we heard from Roche, perhaps
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not meaningfully quantitatively able to get an answer, but
qualitatively knowing that the virus is there, what is the
answer there?

Again, | would say that perhaps this may be the
one of the nore intriguing aspects of therapy, you know,
what is the answer when you have very | ow anounts of virus,
what does that nean? | think we need to know nore.

It looks like fromthe data that we have, the
| oner you are, the better off you are, but what does it nean
to have virus present at all, and I think nore data needs to
be | earned fromthat.

Again, we also have to realize that we are
measuring virus in the serum on the plasm, and we were
warned and we all know that this is just one of many body
conpartments, and this may certainly be predictive of
eventual outcone. Certainly, in cancer chenotherapy, it was
| earned that the CNS was a protected area, until that was
treated, certain |l eukem as didn't get better.

Al so, there is, of course, an analogy to cancer
therapy that we are finding again in hematol ogic
mal i gnancies, that with ultra-sensitive assays, rem ssions
may not be as conplete as what we think, but again,
detection may not necessarily being progression of disease
or return of disease, but I think what we are being told is
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that we need to know nore at that end of the spectrum

DR. HAMVER  Thank you.

Judi t h.

DR. FEINBERG \Well, Wafaa and | had breakf ast
t oget her and maybe there was sonething in the coffee because
| think nmy responses are going to sound very parallel to
hers.

Starting with this whole concept of what is the
nost appropriate definition, | guess once again | think
take issue with the wordi ng, because to ne the nost
appropriate definition would include both magni tude and
duration of response, and here, we have been asked to
address these as separate concepts.

Soinnmy mnd, it would be not only having an
i mpact on viral replication, but that that inpact could be
sustai ned for specific periods of tine, but if you just
think of it in the short term you know, just the way the
guestion is phrased, what would be an appropriate
definition, then, you know, I amin Wafaa' s canp.

| think that percent below the |imt of detection,
you know, is a start and m ght be a perfectly reasonabl e and
sensitive way to assess the response of any retroviral naive
patients to therapy, but it is really very clear from al
t he anal yses we have seen, as well as from our clinical

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

169

experience, that baseline characteristics have a predictive
val ue for how people are going to respond, in particular,
peopl e who are heavily pretreated, which may be just anot her
way of saying that either one or both, that they have very
high viral |oads, so that they have a fair degree of

resi stance before you put themin your new protocol for the
next wonder drug, and | think for these individuals, how you
woul d define virol ogic response would really be different.

| guess | would argue--1 haven't got quite as far
in my thinking as the idea of a conposite or aggregate
endpoint, but | certainly got as far enough to think that
there is nore than one appropriate definition, not what is
the nost appropriate definition, that I don't see this being
so readily divorced fromthe popul ation you are treating.

| do really think that you woul d need popul ati on-
dependent anal yses, and since, in fact, we are so early in
the Iife of learning howto neasure all these things and
define what we are tal king about, | think it would actually
be premature to settle on only one definition. | think that
woul d be a m st ake.

Now, whether it would be reasonable or possible to
conbi ne several neasures into an aggregate endpoint, | am
not sure about and | haven't given that thought until WaAfaa
raised it, but I think that m ght be sonmething we woul d want
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to consider, specifically for people who are heavily
pretreated or start with viral loads in the high hundred

t housands or over a mllion, you know, it mght be perfectly
reasonable to tal k about either a specific |og change, which
| think based on yesterday's discussion, in ny mnd would be
at least--it would have to be nore than half a | og, because
you woul d need to be considering the concerns about assay
variability or perhaps even better, a rate of change over a
defined tine interval, so that you would feel that you had
the possibility of providing what you woul d hope woul d
correlate to sonme clinical benefit for people for whom
achieving a value of HHV RNA below a limt of detection is
not realistic, and is not maybe even biologically

achi evabl e.

So | would think that we would need a nunber of
different neasures that, to sone extent, they would be
popul ati on dependent, and that even in the best prognosis
group, people with nodest viral |oads and no pretreatnent
history, even there | would think that it would be val uabl e
to use a nunber of different approaches, so that we could
begin to tease out over the next several years what exactly
IS going on as we intervene with treatnment in the
pat hophysi ol ogy of this disease.

| guess the other issue that Jeff wanted us to
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address was which | evel of detection or how ultra-sensitive
shoul d the assays be, and | don't know that | have again one
cl ear answer on this.

It is clear that the | ess than 400 or 500,
dependi ng on which conpany's presentation it was, and the
| ess than 50 or 20 track in parallel although the tinme
course is different, | think because there were in every
conpany's anal ysis patients who did not achi eve the defined
undetectable Iimt at the earliest tinme point that trials
ought to be structured to give a benefit of a doubt, and
maybe it would be useful to look at both an ultra-direct and
a standard assay to keep reassuring ourselves that we are
| earning nore and nore of what we can fromthese patient
popul ati ons.

| amvery worried about the definition of a
clinically meaningful virologic response that cones too
early in the course of treatnent, | think not only in trial
desi gns and drug devel opnment, but then in general clinical
practice we woul d do people a big disservice by abandoning a
potentially useful reginmen far too early, and there is no
guestion that patients that burn out their options in a
hurry if you do that.

So | guess | amon the fence about which assay,
you know, to have to choose one over the other. | am not
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sure | have a clear sense of what woul d be best, but only
that we would think about the tine to that Iimt as being an
i nportant variable to think about in the trial design.

DR. HAMVER  Thank you.

Chri s.

DR. MATHEWS: | think the proposal that the Agency
seemto be nost confortable with as the proportion of people
who are undetectable at a given tinme point is a good
criterion for a nmeaningful virologic response in the sense
that it is in all that we have | ooked at, perhaps the nobst
ri gorous and nmakes the nost sense in terns of our
under st andi ng of the pathophysi ol ogy of the natural history
of the disease, specifically, if you can shut off viral
replication and keep it shut off, you permanently alter the
natural history of the disease for those patients.

| was inpressed wth the kind of data that was
illustrated in the INCUS trial data presented today, that in
terms of duration of response, you really had to have
evi dence of very low levels of viral replication in that one
particul ar study was |less than 20 was the cutoff, and if you
didn't achieve that, it didn't matter if you were using a
cutof f of 20 or nore.

On the other hand, | am concerned that applying
that kind of a criterion may have the unfortunate effect of
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di scouraging trials in advanced di sease patients and in
patients who are heavily pretreated, for whomthat kind of
out cone may not be common.

Therefore, | was actually in quite a bit of
agreenent with our visiting statisticians on view ng the
response as a continuous response over tinme, because in
fact, you know, you were show ng curves of responses for
i ndi vidual patients, and in a sense it is artifactual to
just say we are going to look at a fixed tinme and see the
percent age of people who are below a certain cutoff, when
in fact, you have repeated neasures that are generating very
interesting patterns, and they are all very different.

So, | could conceive of trials, particularly in
the nore difficult populations to treat, who have few
options, where you would be using nodel -based anal yses of
the patterns of response over a particular period of tine.
The sl opes have declined over the first 20 to 24 weeks, and
so on, in those kinds of populations, and that in nore early
patients, or popul ations who have not been heavily
pretreated, to inpose a very rigorous criterion using the
nost sensitive assays avail abl e.

DR. HAMVER: Thank you.

Panel a.

DR DIAZ: In terns of answering the question what
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is the nost appropriate definition of a clinically
meani ngful virol ogic response, I, too, have difficulties
answering that question w thout diverging down to Part B,
which is defining the definition in terns of different
popul ati ons, because | have differing thoughts about those
specific populations in terns of what is perhaps clinically
meani ngful , but before | address those issues, in
particular, | would |ike to diverge and take the word
"clinically" out of Part A and just make a comrent that has
al ready been made, | believe, about what is a meaningful
virol ogi c response.

| just want to reiterate that based on the fact
that the data that has been presented woul d suggest that
certainly with the Roche assay, the |licensed Roche assay
that all that data would suggest that about a 0.5, maybe 0.7
| og difference woul d be considered to be a neaningful drop
based upon the limtations of the tests fromthe standpoint
of inter-assay differences, and | think that is extrenely
i mportant, not so nuch additionally for designing clinical
trials, but based on what will be used on the outside by
clinicians to define a person who is responding and that
despite the fact that it is not the Agency's prerogative to
control l|aboratories and control labs in terns of their
assay accountability, the nmessage has to be very clear that
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this is extrenely inportant in ensuring that when this test
is used clinically, that people understand the limtations
of the particular |aboratory.

Wth that said, though, I would nove to the issues
about what is clinically neaningful and specifically
coment. | would base ny comments based on what is
clinically nmeaningful in ternms of what is neaningful from
upfront in termof a drop in viral | oad.

| would agree with a prior statenent that
certainly control of viral replication, and any group shoul d
really be a goal, but at this point, what is attainable with
current therapy needs to be taken into account, and | think
that specifically in ternms of designing trials and, in
particular, in terns of |icensing products, that we have to
realize that what is clinically neaningful is a very dynamc
process and that what we see over tinme and what we get in
terms of clinical data over tine may nodify our definition
of what we ultimately consider to be clinically neaningful.

In terns of just a couple coments about pediatric
patients in particular, | would just nmake the comment that |
t hi nk we need to have sone of the data available in
pediatrics with the use of protease inhibitors in particular
to be able to nmake that definition for that particul ar
popul ation, and that in addition, in designing trials for
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pedi atric patients that based on the natural history and
sone of the viral |oad data that has been recently published
in Pediatrics, we may have to have different definitions of
what is clinically nmeaningful for even different age groups
of children, in particular, neonates versus ol der children
when we do design trials.

DR. HAMVER  Thank you.

Fr ed.

DR. VALENTINE: The definition of the neaning of
virologic response may well differ for Phase | studies and
for licensing trials. Durability is clearly an issue in
both cases, and | think that, as Mark Harrington alluded to,
how | ong a Phase | trial in which you are defining dose,
determ ning virological effects, and determ ning sone short-
termtoxicities is going to becone increasingly difficult.

The duration that | would say needs to be done is
probably a m ni mrum of 12 weeks or so, although this raises
real issues, and there are going to be trenendous problens
whi ch are not directly addressed by this question, problens
in the great anobunt of cooperation that is going to be
requi red between various sponsors, for ultimately, the
maxi mal virologic effect for licensing trials with these
agents is alnost certainly going to be dependent upon their
use in conbinations.
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W are going to have to have even nore cooperation
t han we have had, and we have had a good bit. This is going
to have to increase because other than getting your short-
term Phase | data, | think nost sponsors already are noving
to use their drugs in conbinations, which is quite
appropriate, because that is the way you have to treat
patients. However, | view that as sonething that is going
torequire a lot of work fromall, fromthe Agency, fromthe
sponsors, and from academa, is getting this cooperation
even greater than it nowis.

For licensing trials, | think we should have as
our goal, suppression of viral replication for under 50
copies for as long as possible for those people who are
bei ng treated.

Having said that, | think that | also would be
confortable in sonebody with established di sease whose
cruising along on no therapy with 1- or 2,000 copies, to
foll ow that person for a short period of tine, nmaybe even
for a longer period of tinme, but follow ng themclosely
wi t hout t herapy.

That | evel of replication, as best we understand
it, is not going to inmediately throw their inmune system
into a catastrophe, but if sonebody is being treated, then,
| think we have to have an actual suppression as our goal to
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avoi d selecting for a resistance and avoid nmaki ng these
drugs not useful for the patient.

Now, while conpl ete suppression for as |ong as
possi bl e should be our goal, it is very clear that very
often quite useful drugs, even when used in conbination, or
at least in sone conbinations, nay not reach that goal, and
| think that is fine, too. | don't think that we should
demand that for licensing certainly, but that should be what
we are working toward, and those drugs obviously in those
conbi nations will prove to be of the greatest benefit to
patients.

Now, | amless enchanted than sonme of ny
col |l eagues with the rate of fall in viral |oad because |
think that (a) it is difficult to neasure, and | would
remnd folks that 0.5 to 0.7 logs decline in RNA can be
achieved with AZT alone with a nadir at about 7 to 12 days,
but yet | don't think that any of us recommend that as
clinical optimal therapy.

That is not to say that AZT isn't a useful drug,
but we are going again to face the problem of using these
drugs in conbination, so | amsinply saying that half a |og
means that you have got a real winner is not necessarily the
case, but when used in conbination you nay, so again we are
back to the need to gather data, and the difficulty in
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gat hering data about individual agents and there being used
in conbination, and this to nme is the greatest intellectual
struggle that | go through in trying to design trials.

There are various add-on strategies or switching strategies,
but this requires sone additional work in another workshop
probably on clinical trial design.

The durability is clearly critical, and it is for
that reason that | favor looking for clinical trial purposes
at a sensitive an assay as possible, because that does, as
we have seen, very dramatically, today, correlate with
durability of effects.

Thi s nakes sone sense at |east by our current
under standi ng of the disease, that is, replication is
necessary for the selection of the resistant nutants which
account for a mpjority of the failures.

That is not to say, however, that even sone
pati ent who has replicating virus down bel ow 20 copi es m ght
not ultimately break through, because there is a |ot of
virus onboard, but clearly, the durability of the effect is
enhanced by achi evi ng maxi mal suppression, whatever that is.

One group intrigues nme, as indicated by sonme of ny
earlier questions, and that is the individuals who sonehow
do fall on treatnent, and have their fall to belowthe limt
of detection and then rise up to 1,000 or 2,000 copies, or
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those fol ks who fall and then |evel off there.

These people are trying to tell us sonething. |
am just right now not quite smart enough to figure out what
they are telling us. Perhaps what they are telling us is
that this virus, and a few anecdotal neasurenents suggested
that this virus is wild type virus, not resistant virus. |If
it were a resistant virus, you would expect that it would
rush forth considerably, to considerably higher |evels
unless it were very nmuch conpromsed in its ability to
replicate, so it could well be that this virus represents an
enmergi ng pool fromprovirus, which is wild type, which would
be restrained, but not elimnated perhaps because sone
stimulus is making it come forth.

We need to study this group of patients really is
what | amsaying a lot nore, so that | don't have to
specul ate, but so that | can speak from data.

What groups of patients should be studied? |
think all of them children, highly experienced people, and
we need to know the effect of baseline status, and we have
seen a lot of data on that in the anal yses over the |last two
days.

You really must give your drug and your drug
conmbi nations an actual challenge. Licensing drugs in
pati ents who have, to begin with, 1,000 copies, | amafraid
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is not going to tell us what we need to know, so that while
you need to get that information fromthe practical point of
vi ew of know ng what the drugs do in that group of patients,
you nust challenge themw th patients who are nore advanced
in their disease and patients who are very nuch
antiretroviral experienced, and there are | arge nunbers of
t hem around, and those of us who see patients are aware that
t hey provide you with sonme of your thorniest chall enges as
to what to do.

| would also add, in addition to studying these
three groups of patients, that all sponsors should
incorporate into their trials designs, designs that would
result in inproved dosing schedules, sonmething that really
hasn't been nentioned very nuch the | ast two days.

Clearly, if you can take nedications once or tw ce
a day, that you are going to be nuch nore adherent to the
reginen, and the reginen will be nmuch nore successful if you
are nore adherent to it, because certainly in everybody's
experience, sone of the failures result from people not
bei ng as adherent as they should be to the demandi ng
regi nens.

So, if sponsors can incorporate into their trial
desi gns and devel op drugs, that sonetines known drugs that
can be given less frequently, this would be a major goal,
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and | am sure that the Agency woul d support such innovations
i n dosi ng.

The durability we can discuss a little bit nore in
t he second questi ons.

DR. HAMVER  Thank you.

Just a couple of coments. Wth respect to the
meani ngful virol ogi c response, | concur with ny coll eagues
that no single definition applies, but also inherent in this
question is what the Agency has put forward as the potenti al
endpoint in the trial, and that is tinme to failure, which is
an interesting concept, and just to go on record, | think
for the reasons that have been stated by the Agency, it is
gui te a reasonabl e endpoi nt because of the subject retention
t hat woul d be inherent in that, also, that it subsumes
what ever definition of virologic response one puts in,
particularly the maxi mal response.

So, just to go on record--and others may want to
comrent--1 think the issue of a tine to failure endpoint is
interesting, although then it has to be defined as to what
t he success definition is, and then therefore what the
failure definition is, but for the reasons stated, it is an
intriguing way to construct an endpoint to a trial.

| think that the range of virologic responses is
as stated. Personally, who you go after, and we should be
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goi ng after the maxi mum attai nabl e virol ogic response, which
shoul d be proportion belowthe |imt of detection with I
t hi nk shut down in RNA and the |ynphoid tissue.

Now, we are not going to be doing |arge Phase |11
trials biopsying | ynph nodes in everyone, but we wll be
doi ng enough Phase Il trials that we will be able to devel op
| think, at least for certain drug classes, the correlation
of the level of sensitivity of the assay and the plasma with
what that is doing to H'V RNA expression in the | ynph nodes,
as well, and ultimtely, perhaps what happens to the
proviral DNA pool .

Just as aside as to what |evel of sensitivity one
wants to look at, | think it is alittle premature today to
say we should go for the under 50 assay. There is a |lot of
val i dati on goi ng on about those assays, as was di scussed
yesterday, and we really don't know how they perform |et
al one how they will performout in |aboratories across the
country.

So, as of today, | think we should be dealing with
the assays that are validated under 4- to 500 copies, but
rapidly we will be noving toward the 20 to 50 copy range. |
also think it is a bit of a noot point because |I don't know
of any clinical trial that is going on now where
phar maceuti cal sponsors are not--and the ACTG as well --not
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| ooking at the ultra-sensitive assay as a co-prinmary
virol ogic assay along with the standard assay, so this |
think will take care of itself.
Also, | think this raises an issue fromthe data

we have seen about drug class specific responses and how
stabl e those responses are. For exanple, as was alluded to,
wth the Merck data, if you are under 500 in the 035 trial,
there is a high proportion of those subjects who are al so
under 50, whereas, in the INCUS trial with nevirapine, you
really had to be under 20 by what was reported to really
feel stable in that durability of response and the depth of
t hat response, so we can't |ose sight of drug class
specificity and the potency of reginens.

Also, as an aside, | think it was rai sed yesterday
briefly, perhaps in the public comment session, | think the
RNA kits, as they are devel oped, we only have one approved
RNA kit of the standard assay, the Roche kit, we need to
have these devel oped, approved, and validated, and kit
| abel s should al so be nodified where the data support it to
refl ect how we use themin clinical practice. That, | think
shoul d push the kit manufacturers, as well as the
phar maceuti cal sponsors, to do the studies that are
necessary to get that indication in the packagi ng of the
kits.
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So, noving fromthe maxi mum response, | think
there is a range that is down to a m ni numresponse. |
t hi nk what the data show, as was stated by several of ny
col | eagues, that you need at least a half a |og reduction
for X period of time, whether that is 16 or 24 weeks or
beyond, to translate into a neaningful clinical response,
however that is by no neans an optimal target right now, and
that would be really a mnimally acceptable target, and not
any one that | woul d suggest should be striven for by any
regi men or any particular drug or conbination.

What that neans is that you can | ook for a
proportion belowthe limt of detection, on the one hand,
you can | ook at an absolute decline from baseline, on the
other, and this relates to | think the baseline RNA that you
started with in the subpopul ati on.

| think this can be easily handled in clinical
trials wth again co-primary endpoints or a primary and a
secondary virologic endpoint, so to spend too nmuch tine on
the semantics | think is not appropriate.

As far as the subpopul ations that are listed, the
guestion says should the definition differ for specific
subpopul ations. Personally, | don't think the definitions
shoul d differ because if you have a flexible definition or a
definition that can be applied to different populations, it
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wi ||l enconpass that, but also I think we shouldn't, although
it my be nore difficult to attain maxi mum virol ogi c success
in these populations, it should still be what we are
striving for, so | think the definition should remain the
sane, but our expectations need to be realistic at |east
with the drugs we currently have, but | don't think we
shoul d say and rest happily that it may be nore difficult in
children or naive or experienced individuals to achieve a
substantial proportion belowthe Iimt of detection and
therefore be satisfied if we don't do it. You need to
strive for it and just be able to have clinical trials that
all ow you to anal yze the data appropriately.

We shoul d al so renenber that the Merck 035 study
was AZT experienced individuals. It is a trial that has
driven our thoughts about triple therapy, and achieved a
remar kabl e proportion of success although the denom nator is
small in a triple therapy armof 31 subjects. That was an
AZT experienced popul ation. So, you can achieve a success
i n experienced subjects.

Now, that AZT experience and protease experience
are two different species to treat currently with our
armanentariumas far as our ability to succeed and know ng
what we are doing with alternative drugs, but what | think
that means is that with better drugs and nore drugs, the
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chal l enge to treat successfully experienced subjects or
patients with nore advanced di sease or children with higher
viral |oads should be there, and | don't think we should
change our definitions.

| woul d al so suggest that as the regul ations or
the requirenents or | abel indications change, that perhaps
the Agency can require either studies that enconpass the two
di fferent popul ations or three different popul ations or two
di fferent studies.

One fully expects that pharnmaceutical sponsors
will want to study a population that will show off the drug
or particular conbination to its best light in naive
subjects, and I don't think that should be discouraged
because, in fact, we have | earned sone very interesting
t hi ngs.

Renmenber, it took us several years w th nevirapine
devel opnment to finally find a popul ati on where people could
feel very confortable with what that drug was doing in
conbi nation, and all the experienced trials beforehand there
was a |lot of pessimsm but the INCUS trial at the eleventh
hour essentially turned around the thoughts about that class
of drugs, so naive popul ations are inportant to study, but I
think al so should be required the nore chall engi ng groups of
pati ents that have been stated, and in particular, | think
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the greatest need besides children are the experienced
subj ects, particularly patients who cannot tolerate or are
failing protease inhibitors. That is a substantial
proportion of the population in this country in all of our
out pati ents departnents.

Just briefly because | think they do run together,
Part Cis what would constitute a | oss of that response. |
think it depends on your definition of virologic success, soO
if you are going for the maxi num of below the Iimt of
detection by whatever assay, failure is a confirmed rise
about that, and if it is 400 or 500, or 20 or 50, | think
that is logical to think about it.

You need to have the assay variability and the
assay characteristics in that definition. You need enough
confirmatory sanples to be sure it is not variability, that
it is not biologic variation, that it is not an intercurrent
illness, and that is not a vaccination, but that is
ultimately where we are going, and again, | would just
reiterate that what we are going to want to see in plasna
assays is what reflects in the Iynphoid tissue and
potentially other reservoirs.

| f you are going for an absol ute change from
baseline in popul ati ons that you cannot achi eve the
demarcation of belowthe limt of detection, then, it is
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going to be sone | oss of response dependi ng upon what the
maxi mum response is, but at the limt at |least, returning to
within a half a log of your original baseline is certainly
going to be a | oss of response, and probably that is going
to be alittle too | ate.

As far as just the foll owp, how |l ong should the
responders be followed to assess durable virol ogi c response,
again, that is an open-ended question, one that is
difficult. Fromthe data we have seen, we have precious few
data on patients followed 48 to 96 weeks and beyond, very
few patients.

| think any trial that is |ooking for durable
virol ogi c reponse as an indication, the absolute mnimmis
going to have to be 48 weeks, and | woul d suggest that it
shoul d be | onger than that, and perhaps studies with enough
flexibility in themto | ook at patients 48 weeks after the
| ast subject is enrolled will give you an average foll owp
dependi ng upon your enroll nment accrual period of 66, 72, and
et cetera, weeks as far as an average |ength of followp,
that begins to put together a reasonabl e package for
durability at least in ny mnd, but 48 weeks woul d be the
absolute mninmum and | think that is alittle bit
borderline, particularly if we are going to nake accel erated
approval decisions based on 16 to 24 week dat a.
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Before nmoving on to Question 3, there are sone
panel i sts who chose to separate Questions 2 and its various
parts, and | would just say is there anyone that wants to
add coments to Parts 2C and 2D or add any other conments on
Question 2. MNark.

MR. HARRI NGTON: One of ny concerns is that
prot ocol devel opnent nay be too rigid and that that may nake
it difficult to interpret trials, and the new standard of
care is really based on giving a person with HV and their
physi ci an options and thoughts and refl ecti ons about when to
sw tch therapy, because it isn't at all clear when one
shoul d switch therapy.

There is people who coast along a little above, a
little belowthe limt of detection. There is people like
Fred was tal king about who tootle along at 5,000 or 20, 000.

If you look at the Mellors risk tables in the
gui del i nes docunent, if you have under 14,000 RT PCR copi es,
your three-year risk of progression to AIDS in that study
was zero, and under 41,000 RT PCR, your three-year risk of
progression to AIDS was only 8 percent.

So, | think there is a difference between a
virol ogical switch point and sort of a clinical danger
point, and | think that people need to be given options.
They need to be given the option of swi tching and maybe
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ei ther being re-random zed or going off study drug at a
certain point, and the different points include returning to
detection in a reliable way, which would nean probably at

| east two neasurenents or it mght depend on the magnitude
of the rise. |If it has gone up half a log, you may not be
at nmuch risk, if it has gone up 2 |logs, or back to baseline,

you clearly want to think about sw tching.

| f you are still undetectable and there is a
persistent CD4 drop or synptonms, again, | nean you have to
go back to the guidelines. It is a multifactorial decision

to switch, and you have to consider giving the person with
H V and the physician the freedomto switch and possibly be
re-random zed to a followup study, but you don't want to
put a straitjacket on what that is, so it really is

mul tifactorial.

DR. HAMMER. Right, and sone studies are having a
stringent virologic failure definition, but not a mandatory
switch at that point, an option for patients at the
virologic failure point, to give that option, but then a
mandatory or it is a suggested switch for higher viral |oads
that really show clear-cut failure, and that kind of
flexibility at different [ evels which are confirned is
inmportant within the trials.

DR. MJURRAY: | would like to interject just to
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clarify. | think we have kind of separated | oss of
virologic response and switch criteria, and that you m ght
want nore stringent criteria for what a |l oss of virologic
response is for evaluating drug efficacy. That is why 2
begi ns for the purpose of evaluating drug efficacy.

In Question 3, then, we tal k about switch criteria
and if that should be different than your endpoint, so if
you could kind of take that into consideration when you are
gi ving us a response.

DR. HAMMER That is sort of what we were just
di scussing. In fact, |I think we agree wth you that the
| oss of virologic response does not have to necessarily
mandate a switch, but you al so have to have potentially that
opti on.

MR. HARRINGTON: Yes, | think it is a nested group
within the larger group of options that you would switch
for, but I also think as far as how | ong shoul d responders
be followed, | think the great majority of people in the
trial who were responders should be followed, so that we can
go way beyond the nedian tine to failure, because there
m ght be a very long tale of failure that was seen in sone
of the AZT/ 3TC responders.

By 16 weeks, a |ot of people had failed, but then
there was not a lot of failure in the next 16 weeks anong

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

193

t he people who had nmade it out, so you would need to know
what was going to happen to that second half, and then for
safety, you would probably want to follow themuntil the
great majority of people had failed.

M5. LEIN. In terns of what would constitute a
| oss of the response, as | had nentioned earlier, | really
t hat response needs to be defined dependi ng on the
popul ation that is being study, and this is when not having
the informati on on those who did not respond is really
harnful to guiding the FDA in instructing and assisting
i ndustry in designing studies, particularly because | think
t hat those people who have failed all other options or who
may be in nore advanced stage di sease, there should be a way
to encourage industry to study these folks and to | ook at
this popul ation as a desirable population for drug
devel opnent .

So whereas, in one instance, if the neani ngful
virologic response is a viral load belowthe Iimt of
guantification, then, perhaps a | oss of response may be
mul ti ple neasures of HHV RNA of 0.5 | ogs above their nadir
wi t hout ot her expl ai ned causes |ike vaccination, et cetera,
or maybe 1 log on two tinmes points or sonething.

But in ternms of those people who the neani ngful
virol ogic response may be a 1 log reduction in HV RNA and
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it is still quantifiable, but showng that it is an active
drug, perhaps a | oss of that response may be a return to
baseline or even tine to 0.5 |l og increase above baseline, is
| ooking at the criteria and guiding industry around that
group as sonething distinct.

DR. HAMMER. Any comments on 2C or 2D? Judith.

DR. FEINBERG | think that the notion that the
definition of |oss of response would be the reciprocal of
the definition of success nakes great sense, and | agree
with Scott that any definition within a specific trial
shoul d enconpass, you know, in the ternms of the definition,
the assay variability conponent.

| guess | have a concern of what the mathemati cal
definition of failure is given that, in fact, these vira
| oad tests are continuous and that, as Dr. Dale pointed out,
there are levels of virus belowthe imt of detection, so-
called limt of detection that can actually be neasured.

So, | amconcerned the definitions of failure and
success, since they are bound together, be thoughtful about
whet her we are tal king about the arithnetic increase of a
copy nunber above 400 for the RT PCR assay or whether we are
really | ooking for sonething nore or |ess substantive than
t hat .

Just outside the context of clinical trials, | see
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many patients who bounce around this detectable |evel, and
yet who are clinically fine, and I amnot sure what that
means. O course, | think everybody buys into the concept
that no viral replication would be the best of all possible
wor | ds, but, you know, even going to these nore ultra-
sensitive assay, people who do well still do, in fact, have
sone detectable virus.

So, | ama little anxious about how artificial
that seens to ne, that a patient with 399 copies is a
virol ogic success and a patient with 401 copies is a
virologic failure, and | don't know what the answer, but in
my mnd, this really requires sone further thought.

First of all, in both the real mof drug
devel opment and the real mof clinical practice, there needs
to be a way to assess a drug or drug conbination is doing
sonething and that it works and that is beneficial to the
patient, but the flip side of that, of doing no harm is not
to prematurely decide that sonmething doesn't work and isn't
going to benefit a patient, and |I think that already, within
just a year of these drugs being on the market, the earliest
protease inhibitors, it is really quite clear that there is
shared cl ass resistance.

| think if the mathematical definitions of failure
and success are too artificially tight, I am concerned that
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in both treatnent and drug devel opnent real ns, we sort of
run through what is available far too soon, I amnot sure
that benefits either the pharmaceutical conpanies or the
patients.

In terns of durable virologic response, as | said
before, to ne a response is both that the viral | oad does
sonething and that it does sonething for sone substantive
period of tinme. You know, on sone level, | don't see how
you can separate them and | would argue for the |ongest
possi bl e foll owp that could be done.

| would say at a mninmum Scott's proposal of a
year after the |last patient is entered would then give you a
medi an duration that would clearly be nore than 48 weeks to
begin wwth, but I think Iong termwe need to know, because
all these things are interconnected and bound up together,
we need to know not only about durability, but that is going
to say sonething for the patients who don't have a durable
response.

There is clearly sone inplications then about
resi stance devel opnent and subsequent treatnent paths or
subsequent treatnent strategies, not to nention the fact
t hat when we approve drugs in a relatively limted data set
of patients, there are always safety issues that surface
| ater, and so the |l onger we have those folks in a very
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supervised trial setting and can get that data in a
systematic way, | think the better off we would be.
So, | again, | amalso | guess with Scott who said

t hat naybe this should be open-ended, but | would argue for
in all situations, longer is better.

DR. HAMVER:  Fred?

DR. VALENTI NE: No, thank you.

DR. HAMVER:  John.

DR. MODLIN: Just a quick footnote to Judith's
| ast comment about durability of the virol ogic response, and
this was reflected in a question | asked earlier.

| agree that there is no question that if you want
to learn everything you should know about an antiviral
reginmen, it is inportant to follow these patients as |ong as
you can for purposes of resistance, |ong-term outcone, et
cetera, is critically inportant.

If, on the other hand, your sole purpose is to
conpare two regi nens that you already feel you know as much
about as you want to, it |ooks like fromall the data we
have seen so far that the differences between those regi nens
can be adequately distinguished by that six to 12 nont hs of
t her apy.

DR. HAMVER  Waf aa.

DR. EL-SADR. Again addressing the issue of
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switch, I hope we are not naively sort of thinking that if
we decide to do virol ogi cal endpoint studies, that whoever
is random zed in whatever armw ||l stay in it until they
reach a switch point or the end of the study.

| think we are going to have the sane thing that
happens now with clinical endpoint studies, is people wll
stop drug, people will switch to the other arm and so on,
and so we are always going to be in the sane dil enma of
havi ng people go off the treatnment armthat they are
random zed to at a rather disorganized nanner, which is rea
life in random zed trials.

The reason | am concerned with the virol ogical
endpoints is that it is alnost going to be an on-treatnent
anal ysis, and the treatnent is going to be having viral |oad
assay. So we have to be careful what we are going to do
about peopl e who sonehow do not cone back for viral |oad
measurenents, are we going to consider themas failures or
are we going to consider them as successes, and al so, people
who are going to go to other drugs for toxicities or sone
other reason, so | think we are going to have to decide in
the analysis if we are going to a very |ab-oriented
endpoint, to also take into consideration how we are goi ng
to categorize m ssing data, people who have switched to the
ot her treatnent arm and so on, well, of course, we have to
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stick to the intent to treat.

DR, ELASHOFF: | think it is our intention we
woul d count those people as endpoints, so that there woul d
be no mssing data. They would be treated as endpoints,
just as if they had cone in, had their RNA neasurenents, and
RNA was found to be increasing.

DR EL-SADR: So it would be like as if they had
what ever we deci de on.

DR. ELASHOFF: So if they drop out, it was
presunmed that they would be an RNA failure.

DR. HAMMER:  Chri s.

DR. MATHEWS: The definition of a loss of a
virol ogic response raises a question | don't think we had
had to face before because we were so heavily |inking
| aboratory paranmeters and clinical events in the definition
of failures before, but this whole discussion seens to | ead
one to the conclusion that you could have an individual or
group of people who devel oped major clinical events, but
mai nt ai ned viral suppression, who would not be counted as
failures of the therapy.

| don't know about the rest of you, but | have
treated a nunber of patients in the |ast couple of years who
have been hospitalized with nmaj or opportunistic events who
had, on their |ast neasurenent, undetectable viral | oad.
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They tend to be people who had very | ow CD4 counts, who had
poor CD4 responses despite a robust viral |oad response.

DR. FLYER. What woul d your suggestion be on that,
because we have been, on a prelimnary basis, thinking if
you see a clinical endpoint, that would count as a failure
because our presunption is that if there is a clinical
endpoint, treatnent nodification is nost |ikely, do you have
any thoughts on the best approach?

DR. MATHEWS: | nean | think you could argue
either way. | think you could argue that there are other
determ nants of the clinical events, that there is all this
i nformati on about the immne function of the |ynphocytes.

DR. HAMVER: One possibility | think, as a
secondary, obviously, clinical events would be accumul at ed
in any primary virologic endpoint trial as one of the
secondary objectives would be to catal og major clinical
events al ong the way.

One could also think about, as a secondary
obj ective, the catal oging of a conmbined virologic failure, a
clinical failure, or a C4 end failure. | nean we have done
aggregate endpoints with CD4 before, a 50 percent decline in
CD4 cells, which had their problens because they were driven
by the marker. This may or nmay not be driven by the marker,
it largely would be, but one could think about sonme anal ysis
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as a secondary analysis that is planned, that takes into
account a failure based, not just on the individual

virol ogy, CD4, and clinical, and then conbines theminto
sone anal ysis where you can get a conbi ned | ook.

| don't know how el se you can do it.

DR. MATHEWS: But are you proposing that the
primary endpoint be based sinply on tine to virologic
failure?

DR HAMMER: | think if the trial is being
designed for a label indication for durable RNA suppression,
| see the primary endpoi nt and objective of that trial being
virologic, and it won't be powered for clinical events, so
the clinical failures will have to be obviously very
carefully | ooked at even if the nunbers are small, but the
only way they could be analyzed is in sone secondary
fashion. It would give ne great pause if the nunbers were
di scordant with the virol ogi c success.

DR. FLYER. Well, we have been thinking about as
we get full packages, which will hopefully have people with
active disease, that we wll see enough endpoints that we
coul d get confidence intervals on the difference between the
treatnment, so that we could see if we could rule out
meani ngful differences, so we were thinking of it maybe a
l[ittle bit higher than secondary, whatever that is, so that
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woul d be a major analysis to rule out inportant differences.

DR. HAMMER: There is another caveat there. |If
you want enroll patients wth very advanced di sease or
borderline active disease, the flurry of cases of early
presentations of MAI and CNV and pneunocystis that one sees
inthe first few weeks after potent therapy, so it adds yet
anot her conplication to the interpretation of a
hi stol ogically or mcrobiologically docunent opportunistic
i nfection.

So, even if you prove it, it doesn't necessarily
hel p your analysis in this sense. You really have to | ook
at the data primarily and secondarily. | amno sure we wll
solve this today, but Chris' point is very well taken that
you can't--and | think it gets back to oversinplifying RNA
as the only thing you | ook at with blindfolds on.

No one | think is suggesting that, but it needs to
be stated that there may be mmjor issues that cone up with a
particular drug or drug class or conbination that give you
maj or pause clinically, that | ook great virologically.

Fred, did you have some conmment on 2C or 2D?

DR. VALENTINE: Yes. Addressing 2C, the | oss of
response, | think that, practically speaking, you are going
to have people leaving a trial if they go up 1 |og on
repeated neasurenents, and | think that is a reasonable
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group, a reasonable cutoff to consider a response and a
practical one.
W still have to deal with the group of people who

m ght have a profound drop and then hover there at a | ower
level wwth this "new' setpoint, whatever that concept is,
and I amnot sure that | would necessarily call them
failures.

However, having said that, | think the nost
i nportant aspect of Question 2C is we nust determ ne the
reasons for failure, and clearly, any sponsor is going to
want to know whether the failures result fromfailure to
adhere to the reginmen, whether the failure is a result from
t he devel opnent of resistance, or whether the failure is
really a result fromwld type virus persisting, a sort of a
failure of pharmacol ogi cal action, and that may be due to
the concom tant adm nistration of other drugs that are
interfering wwth the antiretroviral agent or as of yet
unknown factors, but the real question in failures is why,
why are they occurring.

The durability, how |l ong should they be foll owed,
wel |, obviously, I think that the patients would |like to be
foll owed forever, and all sponsors would |like to know how
many years their particular reginen is effective.

That woul d not obviously be necessary for
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approval, and there | think your criteria of a year after
the |l ast person conmes on the trial is certainly a reasonabl e
one, but we really want to know how long it will go for
very, very long periods of tine.

The issue that Chris just raised about clinical
failures with lowviral loads is a very real one, and
relates to the discordance that we saw in those two quadrant
plots yesterday of patients who m ght respond with | ow viral
| oads, but not respond with CD4s, so those people are al so
very Worrisone.

As far as approval, if you had either clinical
failures or CD4 failures, which we have seen are an
i ndependent predictor of clinical outcone in all of the
anal yses we have heard over the last two days, | would think
that they would have to be taken into consideration as a
criteria for the study for approval, and that if things
don't fit together in a substantial portion of patients,
then, there is a puzzle here and that RNA by itself may not
be sufficient, even though | will admt that if the label is
the drug is for the treatnent of RNA, that it is hard to
argue that, but that the inplications of approving a drug
for the treatnment of RNA, when really nost patients are
concerned about being treated as patients and being treated
clinically, mght warrant adding these additional caveats of
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clinical endpoints which would be very acceptable, but even
of CD4 or sone other inmunol ogi ¢ neasurenent should we ever
di scover sonething that is a little bit better than CD4.

DR. HAMVER  Anot her reason to overpower these
trials virologically, so that you woul d gather as nuch
clinical information as you can.

DR. VALENTI NE: Good poi nt, yes.

DR. HAMMVER  For the audi ence's sake, | have just
been apprised that the air conditioning has just been
repaired, so | think on that note we can nove on.

There is one nore question. W have tackled the
maj or central question, which was No. 2. The third question
has two parts.

A.  \What events should pronpt altering random zed
therapy during a clinical war? W have begun to slip into
t hat di scussi on.

B. Are there circunstances in which this would
differ fromthe virol ogi c endpoint?

Maybe I will start on ny left. Fred, do you want
to start this discussion?

DR. VALENTINE: | think the basic trial design
proposed by the Agency is a rather attractive one if we are
going to go for suppression, then, the duration to endpoint,
whi ch woul d be recovery by the criteria we have sort of
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danced around here woul d be reasonabl e.

| should point out for sonme of the questions
rai sed by our statisticians that there are trials nowin
whi ch suppression has been achieved in 80 percent of people
for well over a year below the | evel of detection, even at
the 50 copy |evel.

We just don't have a | ot of data on | onger
foll owmup, but this is a feasible concept for that duration.
Most of the data we saw did not deal with those studies, but
t hat has been achieved in noderately advanced patients in at
| east one study. So this is sonething to shoot for.

Then, the duration to failure would be a very
accept abl e endpoint if you get there, if you get below the
| evel of detection to begin wth, again, wth the caveat of
this interesting group of people who |evel off at another
| evel .

What events woul d be altered? Altering
random zation would clearly, as indicated by the proposed
trial design, there would be a switch with a rise with
predeterm ned | evel in RNA copy nunber or with the issues
rai sed, what would you do with the clinical event, what
woul d you do with the dissociation between CD4 and RNA

That is a tougher one. W are going to have to
think very hard about that because you are changing a drug
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that affects virus, not those other endpoints, and |I don't
know to deal with that unless, as sonebody said, although
there is no evidence for it, that the drugs thenselves are
inhibiting the | ynphocyte function, but | don't know of any
evidence for that, if anything, they seemto help function,
al though I woul d say that those of you who follow the
abstracts in this area, and a couple of papers would note

t he i nmunol ogi ¢ i nprovenent, inprovenent does occur as

evi denced by what happens to patients, they do better, and
as what happens, evidenced by what happens to sone of the

i mmunol ogi ¢ neasurenents, that no one yet really has defined
full immunol ogic reconstitution even with prol onged
suppression of HV, that is, not only do CD4 cells cone back
up to normal, but sonme of the analyses of T cell repertoire
i ndi cate gaps still remain and function does not return to
all what we call mcrobial antigens, and there is very
mnimal return at | east as of yet described of regain even
or even initiation of immune response to HV itself.

My own private definition of inmunologic cure
woul d be when this viral disease is treated by the inmune
system|i ke any other viral disease, that is, when the
i mune systemfinally and belatedly starts to nount
effective i mMmune responses against HV itself, and we just
haven't seen that.
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That is asking a lot of an anti-HV agent, that
is, to correct the situation sufficiently, so that the
I mmune response responds to HV itself, but you can al ways
hang that out in front of you if you think you know
sonmething is a long termgoal to keep you notivated, so we
are not there yet.

G rcunstances in which this would differ fromthe
virol ogic endpoint, well, I think they have already been
mentioned. You certainly want to change your therapy or to
stop and reconsi der where you are if you had serious
clinical endpoints or if the immune systemcontinued to
crash in spite of having a sustained suppression. Those too
woul d make me want to call it an endpoint, and a change even
though it would be different fromthe primary endpoi nt of
time to return of virus.

DR. HAMVER  Panel a.

DR DIAZ: Wwell, | think anything that | woul d say
regarding this particular question has already been said. |
amnot sure | know the conplete answer to this, but
certainly other than virologic endpoints, clinical events
will have to be | ooked at very carefully and |Iikew se
i mmunol ogi ¢ st at us.

DR. HAMVER:  Chri s.

DR. MATHEWS: | nentioned this earlier and | would
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reiterate it because | think it is very inportant that the
anal ysis of the data sets that have been presented for the
| ast couple of days should be continued to | ook at the one-
nmont h response of this issue of the concordance between the
practice guidelines that have been recommended and what, if
any, are put into place for clinical trials are as
concordant as possi bl e.

It is a very sinple analysis with an ROC curve.
Should it be a half a log drop, 0.75 | og? Maybe it would be
si x weeks instead of four weeks, but this data would be very
profitably anal yzed for that purpose.

| think the other points have been nmade on that.

DR. HAMVER  Judit h.

DR FEINBERG | won't reiterate the other points
where | agree with ny colleagues. | just, in addition to
that, want to sound once again a cautionary note that the
switch point or the criteria that woul d define what happens
to the viral load, that would then trigger a switch, in ny
mnd, it needs to be set conservatively enough, so that the
i ndi vi duals who are going to eventually achieve a virologic
response are given adequate tinme to do that.

| don't see that it benefits either drug
devel opnment or patient care for us to be giving people drugs
for a week or four weeks or six weeks or eight weeks at a
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clip, and then decide in their 401 copies and that they
shoul d go get sone different set of drugs.

There are, in fact, in reality not that many
choices. So, you know, that is ny biggest concern, and I
agree with ny col | eagues about the other issues, so that is
my bi ggest concern, about pronpting a switch to therapy.

You know, everyone always tal ks about, well, the
pressure fromthe patients, the pressure fromthe comunity,
and | think that, in part, our responsibility is as both
i nvestigators and as regul ators and as drug devel opers,
speaki ng on behalf of the pharmaceutical conpanies, would be
to educate people with HV infection that it m ght not
concei vably be, we don't know yet, whether it is in people's
best interest to switch drugs after they have 410 copi es,
because the functional reality is, is you just don't have
very far to go with folks.

DR. HAMVER: Thank you.

Jim

DR. LIPSKY: Fred' s comments in bringing up a
coupl e of issues which sone of the nenbers of the public
mentioned, and | think should be nentioned, and one thing
t hat has al nost gotten | ost here, it has al nost been a given
t hat we understand the pharnmacokinetics and the
phar macodynam cs of the antiviral therapy, and as nentioned,
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| think that it is going to be difficult because to
understand this clearly, we may need nonot herapy in sone
patients for a period for tine and as we devel op a better
under st andi ng of what is happening with resistance, fall in
virus, et cetera, that may or nmay not be appropriate.

We don't know, for instance, do you need to
mai ntain a certain viral |evel constantly, do you need to
treat every day, et cetera. The evidence seens to be yes,
yes, but that may not be so for all agents.

The nmere fact that T cells will inprove is good,
but may not be conpletely appropriate, as | think Fred was
alluding to, and there was sone nention in |ast week's
Sci ence, anongst many ot her places, that sonetines the cells
t hat conme back can be good, and sonetines they are not al
t hat was before.

There was public conment about they woul d hope
that the focus on viral markers woul d not preclude | ooking
at ot her i mmnol ogic therapy of this disease, and | think
certainly that this would not occur, because | think we know
that the whole story may not be in just keeping the virus at
t he absol ute | owest anount, although this may be an absol ute
necessity, but it may not be the whole story.

The question is what events should pronpt altering
random zed therapy during a clinical trial. One thing that
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comes to mnd is how do you--and sonething that has been

br ought up--what does a glimer of hope of sonething that is
a heck of a lot better than what a patient is on now, when
does that pronpt an alteration

| think that we are developing a |lot better
under st andi ng of response of agents in the di sease and maybe
sone of the problens with sone of the clinical trials is
that they were devel oped when there were official--you know,
promul gati ng exactly how you should treat sonmething is
al ways dangerous when we don't really know that clearly, and
there are promul gations in Europe and others with two
therapies, et cetera, and trials were devel oped during that
tinme, but an issue cones up and maybe there should be
clearer guidelines on when is it felt that there is
sonet hing better out there and current trials should stop.

DR. HAMVER  Thank you.

Waf aa.

DR EL-SADR | think the key to enrolling
clinical trials and conpleting and retention of participants
is really that the trials have to reflect good clinica
practice, what is accepted as good clinical practice, and be
in conjunction with what know edgeabl e clinicians and
know edgeabl e patients want for thenselves or for their
patients.
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So, | think we have to be careful in the design of
the studies and the switching and the requirenents for
getting off the trial, that we as nuch as possible are
reflecting what is accepted as good clinical practice, and |
realize there are sonme problens wth the proposed guidelines
that are in the public comment arena at this point, and
t heir suggestions versus what the data we saw today and
yesterday, and |I think we need to respond to that because
that is going to have a major inpact on the conduct of these
trials and getting the answers.

So, inawy | think we need to as nuch as
possi bl e be in sync with what guidelines are saying and al so
be realistic, to do or to allowwithin the trials what
really clinicians would want to do, and | think for a
clinical event, they would want to take that patient off
that armor switch themor whatever, as well as for naybe
i mmunol ogi ¢ deterioration, maybe for other reasons, as well,
but | see that it is critical that fromthe FDA perspective,
fromthe sponsor's perspective, as well as fromthe
gui del i ne devel opnent perspective, that people cone
t oget her.

DR HAMMER:  Ver non.

DR. CHI NCHI LLI: | don't have anything.

DR. HAMMER  Joel, do you have anyt hi ng?
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DR. VERTER No, it has basically been said.

DR. HAMVER:  John.

DR. MODLIN:  Just a quick comment. | want to
rem nd everyone that in the original random zed trial of
i ntravenous AZT, which was conducted in very sick patients
who had al ready had a history of having had pneunocystis,
that it took about six to eight weeks before there was any
di ver si ons what soever between the treatnent arm and the
pl acebo armin terns of clinical events, which of course
were either death or devel opnment of a new opportunistic
i nfection.

It is a group of patients with very advanced
di sease, and they are being treated with a drug AZT, which
We now recogni ze as not nearly as potent as our current
antiviral therapy, but the point | want to nmake is, is that
events continued to happen to these patients despite the
fact that there ultimately was sonme clinical benefit
denonstrated, but it took six or eight weeks for that to
occur .

So, in terns of events that pronpt any change in
t herapy, either froma protocol standpoint or perhaps nore
inmportantly froma clinical standpoint, | think it m ght be
unwi se to make changes very early in the course of
enrol | ment on a new protocol.
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| would have to ask Fred, obviously, there is sone
del ay between whatever imunol ogic reconstitution is going
to occur, is going to occur, it is going to take some tine.
That nmay be the reason why that phenonenon is seen, but it
may be wise not to nmake nmj or changes in the first few weeks
after starting on a trial conpared to |ater on

| don't know whether this needs to be built into
the protocols or not. | would be interested in what other
peopl e have to say about it, but it is appropriate to what
we have just been discussing.

DR. HAMMER: John, with regard to 3A and altering
treatnent in a random zed trial, is there anything specific
to the pediatric population that is worth nmentioning, growh
rates, or whatever?

MR. MODLIN: Again, | think I have already
nmentioned and ot hers have nentioned that we just don't have
enough data yet to be very specific about what the exact
appropriate virologic endpoints may be for a pediatric
child. They may be the sane as we have been di scussing for
adults. It may very well be that they will be sonewhat
different, that necessarily will have to be different based
on the experience with the current highly active
antiretroviral therapy that is going on in children now, so
| think it is very difficult to be nuch nore specific about
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Question 3 until we have that information.

DR. HAMVER  Thank you.

Br enda.

M5. LEIN. | kind of agree wth what Wafaa said,
and if | heard you right, it was that clinical trials should
allow for standard of care to be practiced and therapies
switched, and trials should be designed to enable getting
that | oss of response or that virologic endpoint and still
enconpass sone suggested standard of care guidelines,
perhaps additionally, wth additional guidelines regarding
swi t chi ng dependi ng on the individual therapies being
studied and their particul ar adverse events.

So | see lots of circunstances that the decision
to alter random zed therapy would differ fromthe virol ogic
endpoint. As we are tal king about it, so many specific
i nstances have cone up in nmy head of, you know, patients
that we work with at Project Informwho have gone on
aggressi ve therapy, seen great decreases in viral load to
below the Iimt of quantification, and yet seen progressive
declining CD4 counts, an explosion of things |ike KS and
ot her events, all of which wouldn't be virol ogi c endpoints,
but maybe reasons to change therapy, and so | think that
there needs to be a ot of roomin terns of the
ci rcunst ances that would pronpt altering therapy, but also
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speci fi ¢ gui dance.

DR. HAMVER  Mar k.

MR. HARRI NGTON: Yes, there are effects of these
drugs that may affect other paraneters besides the virus
that may be very relevant and that we may be | earning things
about. For exanple, there is a whole spectrumof 4 -
associ ated disorders with the protease inhibitors, and we
have recently found out about di abetes.

We don't really know all about this spectrum W
don't even know if it is captured by the way we do toxicity
intrials, so there is a lot of things that are going to
subjectively affect a person's willingness to continue, and
we want to figure out how to capture that to guide
managenent, so there is a nunber of things that are not
viral load driven that are going to be rel evant.

On the other hand, | want to go back to clinical
endpoints. | think there is a little giddiness here that we
are going to sonehow not have any nore, if we just don't do
trials wwth any clinical endpoints, and tragically, that is
not the case, and there are still going to be, and it is
still very inportant to | earn what happens to people even if
we are giving themthe best possible therapy, and there are
ci rcunst ances where switching themfor an O is not
necessarily--it my be good as a choice, but it may not be
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the wisest thing for themto do, and as John said, it may be
the first few weeks after they start in the trial.

It may be opportunistic infections in patients
with holes in their imune repertoire, |ike Mark Jacobson
has reported on with CW. Countries are increasingly doing
mul ti nati onal studies where there are different standards of
care in different countries, and there will be opportunistic
infections in sone of the countries |ike possibly in the 22-
country recent first-line study that was done.

Al so, we need to know about differences in
i ncidents of opportunistic infections in trials where
certain agents may be active against nore than one virus,
like 3TC is active against hepatitis, and adefovir is active
agai nst a nunber of other herpes viruses.

That is going to tell us very inportant
i nformati on about how to optim ze the use of the drugs, and
so | think the FDA needs to | ook at conposite event rates
for viral |load driven changes, toxicity driven changes, C4,
and the clinical events which will inevitably occur until we
can figure out a way to truly reverse the immune
suppr essi on.

DR. HAMVER  Thank you.

| think in sunmmarizing there has been consensus to
3A that certainly there wll be other events that wll
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pronpt changes in therapy, clinical events which have to be
| ooked at very carefully for when they are occurring and
what they nmean, CD4 progressive declines in toxicity or in
t ol erance.

The virologic failure thing, I would just nention
one thing. |If you define in a trial what virologic failure
is, and to do it stringently, you are in a conundrumthere
in the sense that you may not operate clinically to switch
t herapy, but you also have to potentially offer the patient
the choice at that point. Even if you set another higher
threshold for where you would mandate or think that it is
appropriate to cone off treatnment or switch treatnent, you
can't tell a patient or a physician that you have
virologically failed by our strict definition, but you can't
Swi t ch.

| think the option has to be there with obvious
education that maybe it is not the appropriate tine to do it
if there are no other options. On the other hand, it is
possi bl e to nest additional studies within such
circunstances, and the issue of this great increasing
interest in intensification, both in people who are al ready
suppressed, and prol onging that success, but also in people
that fail at |ow copy nunbers, if they neet a virologic
definition, is that a tinme where an additional therapy in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

220

fact could save or prolong the therapy that is being

adm nistered if substantial resistance has not occurred, and
we have seen sone results in that regarding the
ritonavir/saqui navir study.

So, in fact, there are ways to use a stringent
definition, a way to study other aspects down the |ine of
prol onging benefit. As far as Bis concerned, | think it is
unani nous, are there circunstances in which changi ng woul d
differ fromthe virologic endpoint, | think the sinple
answer is yes, and | won't say nore about that.

That concl udes the di scussion points the panel has
been given. Are there additional itens you wish us to
consider? For one of the fewtines, we are actually ahead
of schedule, and I want this to be recorded.

Ver non.

DR. CHINCH LLI: I would like to nake a suggestion

t hat the Agency and the conpani es consi der sone equival ence

trials. |If the concern is about--
DR HAMMER. It is already being done.
DR, CHI NCHI LLI: It is.
DR HAMMER  Yes.
DR. CHI NCHI LLI: Can | el aborate?
DR. HAMMER  Yes, pl ease.
DR. CHI NCHI LLI: Since there has been sone concern

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




aj h

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

221

expressed about poor quality control groups, if the control
group was the standard care or the best optimal three-drug
conbi nation, and then the experinmental group, for instance,
woul d be a three-drug conbi nati on where one of the drugs is
t he experinental drug, then, for one thing, if there is a
treatnent failure on the experinental therapy, then, the

i nvestigator could offer the alternative to the patient to
swtch to the standard of care drug.

So, in this way, there would be sone control over-
-sone control, | realize it won't happen in every case--but
it mght mnimze the anount of switching to alternative
therapy. The switch would be to what is considered at the
time to be the optinmum therapy.

O course, the Agency then is going to have to
deal with issues like, well, what is going to be considered
equivalent in ternms of response, and |I see Paul |aughing
over there, but I think it is worth the investigation, and |
amglad to hear that it is being considered.

DR. MJURRAY: We should just correct. | heard a
statenent, | guess maybe in the public hearing, that FDA
requires superiority trials, and that is really not true. |
mean equi val ence trials are acceptable, and there has been
at | east one instance when an equivalence trial led to a
drug approval .
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DR. HAMVER  Thank you.

Fr ed.

DR. VALENTINE: It will be nore conplicated than
equi val ence trials in other areas, because if there is a
failure, it may well be that during that tinme period,
resi stance has devel oped because of inconplete suppression
to the other agents, and it is sinply adding the one
standard agent mght still |eave the patient in trouble.
This is approachable with a lot of resistance, but it is
going to be a little bit nore difficult than with sonme ot her
agents.

| wanted to nake really one point, too, about
sonething | said earlier, that is, a 1-log rise being
counted as a failure of that reginen. | would put a second
criteria - and achieve a certain level, that is, not going
from 50 copies to 500 copies.

DR. HAMMER  So not ed.

David, is there anything else? On that note,
then, I would Iike to thank the Agency, the nenbers of the
commttee, the audience, and particularly the presenters
over the past two days, who really did a great job in giving
us all this data to consune.

On that note, we are adjourned.

Thank you.
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[ Wher eupon, at 2:55 p.m, the proceedi ngs were
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