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PROCEEDI NGS
Call to Order

DR. HAMMER. Good norning. Wl cone, everybody, to
what portends to be an interesting two-day di scussion by
Antiviral Drugs Advisory Commttee on using RNA as a prinmary
endpoint in HV trials.

| would like to start the neeting by having the
peopl e at the table introduce thenselves, and | will begin
on the left with Dr. Feigal.

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

DR. FREEMAN. Donna Freenman, Acting Division
Director, Antiviral Drugs.

DR. FLYER  Paul Flyer, FDA.

DR. ELASHOFF: M chael El ashoff, FDA.

DR. MJRRAY: Jeff Murray, FDA

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

DR. VALENTINE: Fred Val entine, NYU, Bellevue
Hospi t al

DR. DI AZ: Panela Diaz, Chicago Departnent of
Publ i c Heal th.

DR. MATHEWS: Chris Mathews, U. C., San D ego.

DR. HAMMER  Scott Hammer fromthe Beth |Israe

Deaconess Medi cal Center and Harvard Medi cal School in
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Bost on.

M5. McGOODW N Ernona McGoodwi n, FDA.

DR. LI PSKY: JimLipsky, Mayo Cdinic.

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

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 .

M5. LEIN. Brenda Lein, Project Inform

DR HAMMER: Thank you. | would like to turn now
to Ermona McGoodwin who will read the conflict of interest
st at enent .

Conflict of Interest Statenent

M5. MCGOODW N  Thank you, Dr. Hammer. The
foll ow ng announcenent addresses the issue of conflict of
interest with regard to this neeting, and i s nmade part of
the record to preclude even the appearance of such at this
meeti ng.

I n accordance with 18 USC 208, general matters
wai vers have been granted to all Conmttee participants who

have interests in conpani es or organi zations which could be
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affected by the Conmttee's discussion of plasma H V- RNA
measurenent as an endpoint in clinical trials for drugs to
treat HHV infection. A copy of these waiver statenents may
be obtained by sending a witten request to the Agency's
Freedom of Information Ofice, Room 12A-30, the Parkl awn
Bui | di ng.

In the event that the discussions involve any
ot her products of 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 wi sh to comment on

DR. HAMVER: Thank you. | would like to turn now
to Dr. Feigal, who wll introduce today's session.

| ntroductory Conments, David Feigal, MD. MP.H

DR. FEI GAL: Good norning. In 1991 this Commttee
met to consider an application by Bristol-Mers Squibb to
approve didanosine. At that tinme they had evidence which
consisted of a control trial, show ng an average of about a

ten-cell increase in the CD4 count in patients wth very | ow
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ChH4' s.

It was wondered at that tinme whether or not that
woul d be the basis to approve this drug. It had been about
three and a half years since the approval of zidovudine. At
t he hi gh doses that zidovudi ne was usually taken, the
average duration that people could take zi dovudi ne was | ess
than a year. So there were many patients with H 'V infection
who really had no therapeutic options.

The question really was sort of what did ten cells
mean, and was that an adequate basis to approve a drug
product ? The regul ati on for accel erated approval had not yet
been witten, although ideas of how to do such a regul ation
for conditional type of approval had been di scussed by
Comm ssi oner Davi d Kessl er.

ddl went on to be approved based on those small
changes but always with the understanding that the surrogate
mar kers that the CD4 count and now later viral load with
regards to the use of identifying prom sing drugs that would
be followed up with clinical trials would show what the rea
benefit was.

One of the challenges for the Division right from
the start was trying to decide what to do with the surrogate
marker in the labels. What was it fair to tell people what
really made sense, what really was the basis for clinica
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information. Certainly, with the early drugs we didn't
feel, and I don't think clinicians felt that individualized
t herapy based on snmall, transient changes in CD4 counts was
a way of telling whether a drug was active or not.

As the therapies inproved and as we noved into
patient conbination regi nens, we could denonstrate that
groups on average woul d have hi gher counts with new agents
added to a new reginmen. But it still really was not nuch
basis for individualizing therapy, and although we descri bed
these CD4 results in the study section of the |abeling and
that information was avail abl e through the pronotional
l[iterature and through the educational materials the
conpanies had, it still was not clinically very satisfying.

Were we are now, however, is that we appear to
have a neasure of disease activity that is very sensitive in
real tinme, is available commercially and has becone a goa
of therapy per se. Treatnent panels have net to make
recomendati ons about the optimal way to use the currently
approved drugs, and have nade reconmmendati ons about how to
follow the | oad, and how to assess when soneone has had good
response and when a response is |ost.

We began planning this neeting probably over a
year ago as we began | ooking for trials to help us find a
way to bring the data about viral |oad nore systematically
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into product |abeling. The goal isn't sinply to describe
the studies that have led to an accel erated approval as to
give the clinicians a sense of what the evidence is that the
drug is active. The goal is really to describe the nunber
of inportant features about the way that a drug perforns and
the way that individuals respond.

| f you |l ook over tinme in terns of how the
t her api es have been introduced for initial use when there
was very little data available, we started with ddl wth the
rationale was, well, it appears to be an active drug and it
shoul d be used in patients with few alternatives, to a tine
when we realized that there was probably nore promse with
sone of the new conbi nations than the old regi nens where the
trials had gone on | ong enough so that there was pretty
uni form eventual failure, to now when there is a real need
to be able to individualize therapy and assess response.

So part of the purpose of this neeting is to
really take a | ook at how drugs affect viral |oad, and how
shoul d we descri be those effects in the product |abeling as
a goal of therapy per se. This is not the sane thing as a
guestion of saying are we done with clinical endpoints
because we still need to study these drugs in patients with
clinically active disease. W need to understand the
clinical toxicity and any adverse effects that offset the
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clinical benefits. But we also feel we need to nore
systematically approach the way that we study the effects of
the virus when the virus neets up with conbi nations of
antiviral drugs.

When we began planning this neeting, we | ooked to
comerci al sponsors, we |ooked to the NIH groups of studies
t hrough the ACTG CPCRA and ot her cooperative groups for
studies that had information that could focus in on sone of
t hese questions; could tell us sone information about how
| ong should you wait to see response to a drug. How do you
defi ne an adequat e suppression? How do you detect |oss of
response? And what is an appropriate eval uation or reasons
for that |oss of response?

This included studies that had both the neasures
of virology and i mmunol ogy, and many of the studies also had
the luxury of having neasures of disease progression at the
sanme tinmne.

| think we have gotten past the sinple question of
is viral |oad validated that. | think we are | ooking at
trying to define the netrics by which we think it wll be
useful to describe how these drugs work. W have | ooked
forward to this nmeeting and, in particul ar, have appreciated
the willingness of the study investigators to often break
their studies apart and just show us one snmall focused part
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of it to ask a question.

W nmet with the sponsors and we have asked themto
try and follow a relatively uniformformat in presenting the
data so that it will be relatively easy to junp from study
to study, but there will be tines too when there are
interesting other ways of anal yzing these data.

The day will begin actually with sone
presentations by the FDA on sone of our perspectives on
these issues and at this point et ne introduce the first
speaker fromthe FDA, Dr. Lauren lacono-Connors, who wll
talk a little bit about the properties of the viral |oad
tests.

Overvi ew of HI V-RNA Measurenents, L. lacono-Connors, Ph.D

(Slide)

DR. | ACONO CONNORS: Good norning. | am Lauren
| acono- Connors, Division of Antiviral Drug Products. This
norning we are going to hear three presentations on the
subject of H V-RNA quantitative assays. The purpose of this
presentation is to generally review what these assays are in
terms of their uni que nethodol ogi es, what they actually
measure and, nost inportantly, what we should keep in mnd
when review ng data generated by these types of nethods.

First | will present a very general overview of

sone of the nethods currently used to estimate H V-RNA in
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clinical specinens. | will be followed by Dr. Don

Branmbi Il a, New Engl and Research Institute, who wll| discuss
data describing certain assay characteristics. In
particular, he will focus on data which describes certain
aspects of assay variability. Then Dr. Wnston Cavert, from
the University of Mnnesota, will present data on tissue-
specific HV replication dynam cs.

The goals of nmy presentation are to, one, review
t he general nethodol ogi es under devel opnent; two, define
certain validation paraneters which are essential when
attenpting to interpret H V-RNA data sets; and, three,
briefly discuss the target material for these types of
assays, nanely, H V-RNA typically neasured in plasma
speci nmens.

Before | begin | would like to acknow edge and
thank Dr. Indura Hewlett, fromthe Division of Transfusion
Subm tted D seases fromthe Center of Biologics, for her
contributions to this presentation.

(Slide)

This slide shows ny outline. First I wll discuss
H V nucl eic acid quantification nmethods, then nethod
validation paraneters. | will followthis by a discussion
briefly of HHV reservoirs, and then | will nention caveats
to both the nethod and the target H V specinen, and then
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Wl summarize.

(Slide)

Subsections of full-length H'V RNA, the virus
genone, are the target of the five nethods |isted on this
slide. Al five nmethods require well-preserved H YV materi al
in the clinical specinmen. For nost of the data which wll
be di scussed today that specinen is plasma.

H 'V particles in plasma have a w de range of
potential concentration, upwards of seven |ogs. Several
t echni ques have been devel oped which can systematically,
directly through the RNA target or indirectly through the
probe, anplify the HI'V-RNA in a given specinmen. As a
result, the positive detection signal on the anplified
specinen falls into a sem-quantitative range which all ows
for an estimate of the RNA copy nunber.

(Slide)

A wel | -docunented direct nucleic acid
anplification nmethod is the polynerase chain reaction,
commonly known as PCR.  The mgjority of H V-RNA clinical
data which will be presented today and tonorrow were
generated using this type of technol ogy.

Due the inherent nature of this powerful nolecular
tool, the capacity for detection sensitivity can be nost
optim zed. However, this technology al so has the potenti al
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for a broader range of values when attenpting to quantify a
single specinen. A greater degree of variability may be
expected. Therefore, PCR-based assays may have may have
greater sensitivity when attenpting to detect small copy
nunbers but trade that feature for greater variability in
al | nmeasurenents.

Q her nethods which anplify the virus target are
nucl ei ¢ aci d sequence-based anplification and strand-

di spl acenment anplification.

(Slide)

Techni ques which are designed to indirectly
anplify the H V-RNA target material include branch DNA
signal anplification, bDNA for short. Sone of the data
which will be presented here enployed this technol ogy.
Since this nethod anplifies the probe which is directed at
the target RNA, instead of anplifying the target RNA itself
this techni que appears to produce tighter results. Thus,

t he technique has lower variability characteristics,
however, at the current state of devel opnent this type of

t echnol ogy appears to be | ess sensitive when neasuring | ow
copy count nunber material.

Anot her net hod which anplifies the probe for H V-
RNA is the ligase chain reaction. In order to interpret
H V- RNA copy nunbers generated by a quantitative technique,
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certain characteristics of the assay have to be defi ned.
Essentially, the assay's capabilities and the limtations of
t hose capabilities nmust be described for each specific
assay. This is usually achieved through rigorous anal ysis
of nunerous anal ytical and clinical specinmens. These assay
characteristics are referred to as the validation paraneters
and, once determ ned for a given assay, they are unique and
specific to that assay.

(Slide)

This slide lists the four basic areas of assay
validation. Variability refers to how nuch wobble is
det ected when quantifying a single specinen. Two major
contributors to assay variability are the assay itself due
to its inherent design, its controls, standards, specinen
handl i ng and operator error, to nane a few, and the
bi ol ogi cal variability associated wth the specinen source.

Sensitivity refers to the lower limt of
reasonabl e quantification of RNA copy nunber. Specificity
sinply requires that the assay detect the target material
but not other biol ogical conponents which nmay be present in
plasma. Finally, the assay's linearity. This is described
by graphing the expected and observed values in a set of
control specinmens. As a result, the upper and lower limts
of the full range of |inear detection are defined.
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(Slide)

Now t hat we have generally identified nethods for
measuri ng H V-RNA and sonme of their characteristics, the
next question is where are we sanpling for HV. There are a
nunber of well-docunented tissue reservoirs for HV. The
virus can be found in both intracellular and cell-free
conpartnments of the body. Cellular reservoirs include but
are not limted to cells found in hematopoietic, central
nervous system skin and bowel tissues. Cellular
subconponents of these tissues, for instance |ynph nodes,
harbor actively replicating HV, while other subconponents
har bor inactive or dormant H'V material .

Newy replicated and infectious HV virion are
shed fromcells and either immediately infect an adj acent
cell or nove into a fluid conponent of the body, such as
interstitial fluid, |ynphatic fluid, plasma, cerebral spinal
fluid and semnal fluid. Virus in the fluid conponent wll,
i f uni npeded, cycle back into a conpetent cellular reservoir
to infect new cells.

The HI V- RNA net hods which | have al ready descri bed
are predom nantly used to nmeasure H V-RNA in pl asma.
Therefore, the data to be presented here over the next
coupl e of days describe estimted changes of detectable HI V-
RNA by subconopnent of one tissue reservoir of the body.

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

19

(Slide)

There are certain caveats to the nethodol ogy of
guantitative H V-RNA anal yses to keep in m nd when
interpreting data. Each nethod is unique and every
variation of a nethod should be considered uni que.

Therefore, data conparability between nethods, unless
rigorously studi ed, should be considered unclear.

Each nmethod is different, neaning that those assay
characteristics, referred to as validation paraneters, are
assay specific and vary between net hods.

Finally, it is nost inportant to renenber that RNA
copy nunber reported by an assay is a relative estimte of
what may actually be present. |In the absence of conpelling
conparability data, the estimate should al so be considered
assay specific.

(Slide)

There are al so caveats associated with the
selected H V target source. Wien H YV is evaluated in plasm
t he copy nunber reported represents an indirect reflection
of whole body HV replication activity. It doesn't describe
or allow predictions on any tissue conpartnent's
contribution to the level of H V-RNA present in plasma.

H 'V nucleic acid material is the neasurenent
target. However, this material is very labile. It's
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potential random degradation may allow for inaccurate H V-
RNA estimates if the specinmens are not properly nmanaged.

Finally, all HV particles present in plasm are
assessed in these assays. Therefore, both infectious and
defective HV particles are being counted for RNA copy
nunber .

(Slide)

My | ast slide just sunmarizes the brief
presentation. There is a very w de range of HV
quantitative nethodol ogy bei ng devel oped and used today to
support analysis of viral burden in H V-infected
i ndi viduals. Because each nethod is unique, the
characteristic validation paraneters vary. In addition, due
to differences in nethods, the degree to which assay-
specific data is conparable is not clear.

Al t hough we have a vast anmount of data on HI V- RNA
copy nunbers in plasma, it is inportant to keep in mnd that
we are assessing indirectly the replication activity of al
conpetent tissues collectively. W have very little
informati on on the degree of replication activity on
i ndi vidual tissues. The scientific and clinical community
shoul d continue to be suspicious of all conpetent tissue
conpartments and work towards the capability of HV
guantitative assessnents of those tissues.
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In closing, | want to point out that all these
gquantitative H V nmethods are nol ecul ar-based st ate-of -t he-
art technology. W recognize the imreasurabl e anount of
work and effort that has gone into the design and
devel opment of these nethods. W al so understand that these
types of technologies are in a dynamc state of inprovenent
and we | ook forward to each advancenent.

Thi s concludes ny portion of the norning session,
and now it is ny pleasure to introduce Dr. Don Branbill a,
fromthe New Engl and Research Institute, who will present
data which will further describe assay validation
paraneters. Thank you

Assay Characteristics, Don Branbilla, Ph.D.

(Slide)

DR. BRAMBI LLA: Good norning. Assay
characteristics -- well, people wite books about this in
detail and have all kinds of characteristics in them \Wat
| amgoing to talk about today are three basic issues that
have to do with conparability of neasurenents between assay
techni ques and al so reproduci bility of neasurenents from
di fferent techniques.

First, the relationship of variation in RNA
measurenents to RNA concentration, in other words, the viral

| oad.
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Second, differences in estimates of H V-RNA copi es
per mlliliter of RNA concentration anong | aboratories in
which the sane kit is used and al so anong kits. So we are
going to ook at the conparability of the kits.

Then, lastly, longitudinal variation within
patients, and what | want to focus on there is overal
variation in series of neasurenents in the sane patient,
then the contribution of assay variation and bi ol ogi cal
variation to the total or the relative contribution.

Then the effect of assay variation, different
| evel s of assay variation, on confidence limts that we can
pl ace around a neasurenent. So | will take each of these in
turn.

(Slide)

| amgoing to talk about three kits, three assays
today: The Chiron ES bDNA is the second generation assay
that was rel eased |ast summer. Here | have |linear ranges
listed. | amnore confident about the listing of the |ower
end of these ranges than | am about the upper end of these
ranges. So if anybody sees sonething they disagree wth up
here, let me know | ater please. The Organon Tekni ka NASBA
Assay and then the Roche Anplicor H'V Mnitor Assay. Now, |
have listed in the linear range two different values for the
| ower end of the Organon Tekni ka Assay. That is because the
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assay can be run with two different sets of internal

cal cul ators, one set being sinply a 1:10 dilution of the

ot her, which drops the lower Iimt from 4000 copies to 1000
copi es.

There are two assays | amnot going to tal k about,
the Roche U tra-Sensitive Assay, which is still under
devel opnent and characterization at Roche, and | am not
going to tal k about the Nucli Sens Assay from Organon
Tekni ka, which was just rel eased, and what that neans is
that part of ny talk is already out of date.

(Slide)

A lot of the data that | amgoing to show you is
derived fromthe Virology Quality Assurance Program which
is funded by the Division of AIDS, DAIDS in other words, to
provi de quality assurance for virologic assays in ACTG
clinical trials and other NI H funded studies, not just for
RNA but for virologic assays in general.

The VQA | aboratory is at Rush Presbyterian St.
Luke's Medical Center in Chicago. The statistical center is
in the New Engl and Research Institute. That is nme. There
are several pieces of the programthat are inportant to us
today. First, the VQA | aboratory provides external
standards for RNA assays that are included in the assays
that are run in ACTG clinical trials. Second, we conduct
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routine proficiency testing of participating |aboratories,
and I will talk nore about that. Third, we conduct studies
to characterize and standardi ze virol ogi c assays and, of
course, that is what this talk is all about. The first two
will play into what we are going to | ook at today.

(Slide)

The proficiency testing program we need to
describe that briefly since it is a basis for a |lot of what
| amgoing to say. The mandate in devel oping a proficiency
testing programfor RNA the nmandate that we were given by
DAI DS was to devel op a program whi ch woul d show that a
| aboratory could nmaintain the precision needed to detect a
five-fold difference between two neasurenents of RNA in the
sane assay batch

We operationalize that by show ng that the intra-
assay standard deviation for |og,, RNA should not be
significantly greater than 0.15. The reason for putting it
that way is because 0.15 gives you 90 percent power to
detect a 5-fold difference. |In other words, given the
desi gn of our panels, this neans that the standard devi ation
really has to be |l ess than sonething on the order of 0.19 to
0. 21, depending on what panel we are |ooking at. The actual
upper limt depends upon the nunber of specinens on the
panel , nunber of dilutions.
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We al so have two other criteria. FDD errors nust
be |l ess than the cutoff. Now, what is an FDD error? False
difference detected. Wat this really neans is that if you
have a series of replicates at the sane concentration on a
coded panel that is sent to a | aboratory, you conpare the
estimates that cone back those specinens and if the
estimates exceed a cutoff, which is the standard devi ation
of 0.15, then you have a false difference detected.

The other thing we do is TDU errors, a true
di fference between two specinens that differ by a factor of
5 in concentration. |If the estimtes are too cl ose
t oget her, again, based on this 0.15 standard devi ation, then
we declare that there is a true difference that went
undetected. |In order to be certified under this program a
| aboratory nust maintain a standard devi ati on and have
counts of FDD errors and TDU errors on the panel bel ow the
| evel s that are, again, specified panel by panel depending
on the nunber of specinens on the panel.

Lastly, we have to have a panel that is free of
fal se positives. The |last two rounds of testing have
i ncluded 6-8 negative specinens. So a certified |aboratory
neets all of these criteria.

Now, | want to say one other thing. This 0.15 is
not out of line with the levels of precision that are
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claimed by the manufacturers for the assays that we are
| ooki ng at.

(Slide)

The proficiency testing program-- let's talk
briefly about panel conposition because, again, a |ot of
what | amgoing to say is based on what is in the panel, the
results fromthe panel, so | would Iike you to understand
what is on them

First, we have plasma that has been spiked with
concentrated H'V, a series of five-fold dilutions. A
typical one wll have about four different five-fold
dilutions on it. So one m ght have 100, 000, 20,000, 4,000
etc. There will typically be at least three replicates in
each dilution. The two nost recent rounds of tests have
al so included sanples fromH V-infected patients. Again,
what we have done, we have had is we have had one to three
patients on the panel, so | think it is actually one or two
on the panels | amgoing to tal k about today, two to three
dilutions of each. So we w Il take plasma froma patient
and send it out neat and then send out a 1:5 dilution of it
SO we can conpare it for TDU as well. Again, about three or
nore replicates of each one, depending on the panel. Then
we are going to have panels that have three to ei ght sanples
of Hl V-negative plasma, except the nost recent panels have
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been six to eight. So we have a m xture of prepared
speci nens and specinens fromH V-infected patients on the
panel s.

(Slide)

Here are two rounds of testing, round 6 and round
7, which is going to be the basis of a lot of this. The
concentrations on round 6 in the H V-spi ked specinens, the 3
replicates of each, range from 2,200 copies/nL up to
1, 375, 000 copi es/nL.

Now, this is above the Iinear range of the Roche
Moni tor assay so this was not sent to |abs that use the
Roche Monitor Assay. The 2,200 copy speci nens were. The
2,200 is too low for the original Chiron assay, not for the
ES bDNA assay but this panel was prepared before the ES bDNA
assay was released. So the Chiron and O ganon Tekni ka NASBA
| abs, or |abs using those assays, received panel s that
ranged from 11,000 to 1, 375,000 copies/n.

Now, on panel 7 everybody got the sane
concentrations. You can see that they are slightly
different fromthe previous panel but, again, we have a
series of 5-fold dilutions.

(Slide)

The patient specinens -- we had 2 patients from
panel 6. Sorry, this is actually incorrect. What we have
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on panel 7 is 1 patient neat, 1:5 and 1:25. On panel 6 we
had 1:5 and 1:25 dilutions of a specinen fromthat sane
patient, and then a 1:5 dilution of a specinen from patient
2. So, sorry about the confusion. It is actually these 3
here that are on panel 6 and then this one, this one and
this one are on panel 7.

Here are the nedi an concentrations esti mated
across all the laboratories participating in the testing,
rangi ng from 14, 000 copies/nL up to 320,000 copies/nL. It
is the range over which we tested patient specinens in the
proficiency program

(Slide)

Recent results -- well, panel 6 was sent out on 2
rounds. This is because the Chiron ES bDNA assay was
actually rel eased between round 6A and 6B. So the data that
| present to you that is based on conparisons involving the
ES bDNA assay is going to involve 6B and 7A. The data that
| present that focuses only on the Roche assay, which wll
cone |ater when we tal k about variability, is going to
i nvol ve 3.

The bottomline here is that what you see in the
nunmerators is the nunber of |aboratories that nmet the
certification criteria and the denom nator is the nunber of
participants in each round. Roughly two-thirds to three-
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quarters of labs on a given round neet the certification
criteria.

(Slide)

Let's go on to our first topic, the relationship
of variation to RNA concentration. Mst of the statistical
nodel s that we use to anal yze data assune that the variation
i n our neasurenents i s honbgeneous. For exanple, it does
not depend upon the nean. |In other words, variation is
constant. It does not depend upon viral titer. Variation
of neasurenents of titer does not depend on viral |oad
itself.

In assays variation is often correlated wth the
mean. That is true whether you are | ooking at the assay
variability or the overall variability. The sanme thing
tends to hold. So this violates an assunption of the nodel.
So what we typically do is transformthe data prior to data
anal ysis, log,, transformation for exanple, to stabilize the
vari ation.

(Slide)

Let's ook at this. These are data from
proficiency panel of the round 6 and 7 for the Roche Monitor
assay. What you see here is each synbol on this plot is a
standard deviation for 3 replicates. So this is assay
variation. This is across all the | aboratories that used
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the Roche Monitor assay on round 6 and 7. The pluses are
t he spi ked specinmens. The circles, if you can see them are
t he patient sanples.

The only thing | want to point out here is that
this is plotted on a log scale but actually the cal cul ations
of standard deviations are done w thout transform ng the
data. The thing | want to point out here is that the line
connects the nmedi an standard devi ations, sinply just point
out that the nmedian standard devi ati on does go up with the
nmean.

(Slide)

If we transformto the | og scale, you can see that
what we get nowis we transformthe data to the |og scale
and cal cul ate the standard devi ati ons, and now we get a pl ot
where the nmedi ans are pretty nuch constant across this range
of concentrati ons.

(Slide)

|f you do the sanme thing with the O ganon Tekni ka
NASBA assay you may actually get a standard devi ation that
ri ses somewhat at |ower concentrations, but it is a lot
flatter than you would see if you plotted standard
devi ati ons of untransfornmed data agai nst the nean.

(Slide)

For the DDNA assay, it is pretty flat down to
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about 10,000 copies. W have very limted observation in
this range, bel ow 10,000 copies so | amnot going to say
much about what goes on down there. This is under

i nvesti gati on.

Because of what | have shown you in the last three
or four plots, we are going to tal k about | og transforned
data when we do conpari sons between kits, between
| aboratories and when we | ook at variability.

(Slide)

Next topic, differences in estimtes of H V-RNA
concentration. Wat | aminterested in here are two things
that I want to show you: to what extent do estimates of H V-
RNA concentration vary anong | aboratories in which the sane
kit is used, and to what extent do estinates vary anong
kits. That is when you pool data across |aboratories and
prepare kits. So let's take these in turn.

(Slide)

Alittle bit about statistical nethods and
di fferences anong | aboratories. Wat | have done is fit
i near regressions of |log transfornmed estinmates of RNA
concentration to |log transfornmed nom nal concentrations.

For the patient speci nens we use those nedi ans as the
nom nal concentrations. Then we conpare the sl opes and
i ntercepts anong | aboratories within a kit. For the
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di fferences anong kits we use a random effects nodel, and
what we are doing essentially is assum ng that the slopes
and intercepts are the regressions in the first part of the
anal ysis are normally distributed around kit neans, and we
are sinply conparing the kit neans to get estinates of

t hose.

(Slide)

Here is a conparison of |aboratories that use the
same kit. This is panel 6B and panel 7A. These are the
fitted regressions. The panels that are | abeled in yell ow
are panels in which either the slopes, the intercepts or
both varied significantly anong | aboratories. For the ones
| abeled in white we didn't find any significant variation.
This is on the spi ked sanpl es.

One of the interesting things | find about this is
that there really is not a lot of difference in the visible
spread of these regression |ines between | abs where you do
get a significant difference anong slopes and intercepts and
where you do not. There are sone fairly small differences
in the error variance around regressions that seens to
account for this. |If you want to talk in terns of r-
squares, the nmeasure of error variance, as statisticians
like to do, all of these nodels have r-square values of 0.95
or greater. These two are down in the 0.95 range and these
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are higher. So the small difference in percent of explained
variation in the nodels seens to account for whether we can
detect differences anong | aboratories or not. Al in al

t hough, the regression lines are reasonably cl ose together.
You can see that the spread is in all no nore than about
half a log in any one of these plots, with the exception of
Roche where you have a | arge nunber of | aboratories.

(Slide)

As | said earlier, one part of the VQA programis
to send out a set of external standards that are included in
assays that are run by the clinical trials group by the
ACTG They are also included on the proficiency panels.

VWhat we can do is take these external standards
and adjust the data across |aboratories to a conmon set of
standards and see if that reduces any of the variability
that we see. W elimnate one significant difference.

These lines are actually closer together. W still have
sonme differences here. Al though we detect a significant
difference in intercepts here, the lines are actually cl oser
together than they were on the previous plots. W stil

have a significant difference but we have shrunk the

di fference.

Here we have a bigger spread, and that is largely
because of problems wth this top regression |ine, one
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| aboratory that had problens with the standards thensel ves.
But in general these lines are closer together. That is the
effect of adjusting to a conmon set of external standards.

(Slide)

Now, there are no significant differences anong
regressions in the patient specinens, which | find
interesting. These lines, here, the spread of regression
lines in these groupings, is tighter than what we found for
t he spi ked specinens, which is part of the reason we don't
find a significant difference.

The other thing is that the r-square val ues around
these regressions tend to be a little bit lower, still up in
the 0.9 or greater range. So we may be losing a bit of
power to detect differences. Again, for the nost part, the
spread anong regression lines is no nore than half a | og.

(Slide)

I f you correct to a conmon set of externa
standards, all of a sudden the effect of that correction
seens to be to generate sone significant differences,
unfortunately. But here, you see, you still have very
little difference anong the regression lines. Here two have
been separated fromthe others and that is the reason for
t he significance.

Now | am going to tal k about how the kits conpare.
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What | amreally going to do at this point is to talk about
if you take these regression |lines and conpare them you
wll sort of find an average regression here, using a random
effects nodel, for an average regression through these to
see how they conpare.

If you do this, here are sone p values. This is
for the spiked specinmens both for the kit-based estinmates
and then the estimates that are adjusted to the external
standards. Wat you find is that we have significant
di fferences on panel 6B and on panel 7A anong the kids. The
intercepts of the regressions differ in both cases. The
slopes differ in 7A, and the slopes are close to different
on 6B. Wth the VQA-adjusted estinates we have basically
elimnated the significant differences on 6B by adjusting to
the external standards. W still have significant
di fferences here on 7A

(Slide)

However, here is part of the data. Those of you
that are famliar with coral snakes will like this color
schenme | think. But Roche is in yellow, Chiron is in red,
Organon Teknika is in black. 1t is hard to see, there is a
bl ack line here and there is one buried between the two
yellow lines. The shorter segnents are from 6B, the |onger
ones from 7A
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The main thing here is that there is a small
di fference between the sort of average regression for Roche
Moni tor and the Organon Tekni ka NASBA assays up here. But
the primary reason for the significant differences for both
6B and 7A between kits is because the bDNA assay is
providing estimtes that are |ower than the estinmates on the
spi ked sanples and the estinmates provided by other kits.

You can see that the spread seens to increase at
| oner concentrations. In other words, that is the
difference in the slopes. For the nost part, we are | ooking
at a 0.3 to 0.5 log difference between these average
regression lines, a 2- to 3-fold difference between the bDNA
estimates and estimates fromthe ot her assays.

Now, if you do | ook at the data adjusted to the
external standards, you can see that the regression |ines
are all on top of each other, which is interesting because
it did still have a significant difference anobng regressions
on 7A but it is very hard to see in this plot because the
regression lines are so cl ose together.

(Slide)

Here is the same thing for the patient specinens.
Here we have differences in slopes on 6B, and that is about
it. The only thing we see here is a difference in sl opes.
However, if you go to the VQA-adjusted estimates we pick up
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a difference in intercepts on 6B as well. | wll show you
why.

(Slide)

There is sonmething funny here. The | onger
segnents are 7A again and you get the sane pattern that the
NASBA assay is producing estimates, a little bit higher than
t he Roche assay. Both of these are higher than the bDNA
assay.

On 6B we have the slope of this segnent, here,
which is different fromthe slope of the Roche and NASBA
assay. Al the lines tend to coll apse together again, even
t hough we still do have a significant difference after
adj ustnent to the VAQ standards, but the lines are much
cl oser together. W have shrunk the difference between
speci nmens.

(Slide)

Let's go on and tal k about |ongitudinal variation
within patients, the third topic, and then I will sumup and
put everything together.

The three questions that | want to address are
what is the overall level of variation of HV-RNA within a
patient? Wat | amthinking of here is if we track a
patient over time during, say, clinical nonitoring, quite
apart fromtreatnent effect, how nuch variability can we
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expect to see in those nunbers?

What are the relative contributions of assay
vari ation and biol ogical variation, overall variation? And
how does assay variation affect the confidence limts on a
measur enent of RNA? These are the three topics that | nanmed
earlier.

(Slide)

There are several sources of variation that one
can worry about when one tal ks about variability in RNA
measurenents. There is specinen handling prior to assay.
So the blood is drawn. It has to get to the | aboratory and
then the assay takes place. But what happened in between?
Al'l sorts of things: storage, freeze-thaw, it sits on the
shelf too long--lots of issues that can cone up.

There is intra-assay variability. W have al ready
talked a little bit about this. You would neasure that by
| ooking at differences anong replicates in the sane batch

Inter-assay variability. |If you took replicate
subsanples froma sanple of blood and put themin different
assay batches what you woul d be neasuring by inter-assay
variability is really a conbination. Measured in those
terns, the difference between batches is really a
conbi nation of the variation wthin the batch and between
the batches. So what | amtal king about here is the added
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conponent that cones up when you separate two aliquots into
di fferent batches.

Intra-kit, which is anong kit lots, for exanple,
whi ch may be part of inter-assay variability, which is one
way to viewit. So if you use the sane kit over tinme within
a |lab and keep changing kit lots, is that contributing to
inter-assay variability?

Then inter-kit variability--we have already tal ked
about this, differences between, say, the Monitor assay and
t he NASBA assay.

Then bi ol ogical fluctuation, even if there is no
systematic change in the patient and you had zero assay
variability, you would not see constant nunbers. Things
woul d fluctuate. Those are all sources of variability.

What we are going to do nowis to assune a patient
is followed over time wth the same kit in the sane
| aboratory, with no change in treatnent. So what we are
going to do is focus on intra-assay variability, inter-assay
variability and biol ogical variability.

(Slide)

Measurenents of variation is an inportant point
because this tells us how we go about doing the estimates
that we need to do to address these issues. Typically, when
we tal k about variability in an assay or neasurenents in a

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

40

patient, we talk about standard deviation of the
measurenents or sone function of it, which mght be a
coefficient of variation which is the standard deviation
divided by the nean. It mght be the confidence limts you
produce froma standard deviation. It mght be the
vari ance, sinply the square of the standard deviation, or
you could put the standard error, | suppose, up here as
well. W typically discuss variation in ternms of standard
devi ati ons or one of these functions but variances, not
standard devi ations, are additive.

(Slide)

Now, this is inportant. |If you want to take apart
t he conponents of variation in an assay or in a series of
measurenents, say, you have to do that in a variance scale.
What | amgoing to do is use this additive relationship here
to take apart the overall variation, and then | amgoing to
convert these values by taking the square root, tw standard
deviations, to present themto you since that is the scale
of which we typically talk

So our little nodel here is just overall variation
in a series of nmeasurenents in a patient. It has three
conponents that we are going to talk about. Biol ogical
variation may be inter-assay variation between batches and
i ntra-assay vari ation.
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Now, this nodel applies if you can get a series of
clinical neasurenents in which each tine the patient cones
in and a sanple is taken it is assayed. It doesn't apply if
you are | ooking at sanples that are assayed in a batch,
typically done in a clinical trial where all the sanples
froma given patient are saved and assayed in a batch
because in that case the inter-assay conponent di sappears
and you end up with a sonmewhat sinpler equation where the
total is just the sumof the biological intra-assay
conmponent s.

(Slide)

As | said, what we want to |look at is the overal
standard deviation, which is sinply the square root of the
sum of these three conponents, and we can define Sb, Se and
Sa to be the standard devi ations that correspond to what you
saw previously fromthe sanme conponents.

(Slide)

| deal | y what we do is neasure conponents of
variation in a nested study so that we can neasure all three
conponents at the sanme tine. What we would do is take a
sanple froma patient, divide it into four aliquots, assay
two in one batch; wait a while and assay the other two in
anot her batch. So we woul d have both w thin batch and
bet ween batch neasurenents. W would repeat the sane
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process with a sanple fromthe sane patient, and that way we
woul d be able to | ook at within batch, between batch and

bet ween sanple of variability all, as | said, in a nested

st udy.

| don't have data froma nested study to show you.
| actually asked the ACTGif it would be possible to do that
and when they figured out what it would cost they said no.
So we will take a somewhat different approach to doing this
i nstead of a nested design.

(Slide)

VWhat we are going to do is to estimate overal
variability fromserial neasurenents in several ACTG trials
and in a natural history study. Then we will |ook at
estimating the intra-assay and intra-assay variability using
t he standards and panels fromthe Virol ogy Assurance
Program Then we will estimate biol ogical variation by
subtraction. Biological variation is sinply the square root
of the overall variation mnus the intra-assay variation. |
put it this way because the studies in which | amgoing to
estimate overall variation all involve batched assays so we
don't have the intra-assay conponent in that case.

(Slide)

Here we have estimates of the overall standard
deviation. Four clinical trials, ACTG 175 is actually run
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in three | aboratories, and then the Wnen and I nf ant
Transm ssion Study, which is a natural history study of
transm ssion fromnother to offspring during pregnancy.

VWhat | have done here for the WTS, | have three
or four sanples per woman for 57 wonen. They were collected
during pregnancy. For ACTG 076 there are 55 wonen. This is
a subset. They were in the placebo arm and had neasurenents
at study entry, |abor and delivery and six nonths
postpartum They received no AZT. This is a study that
denonstrated that AZT reduces the risk of transm ssion in
pregnancy. Then clinical trials 175 and 229 obtai ned paired
basel i ne neasurenents. So we can take the differences
between the two baseline neasurenents, the interval between
them varyi ng somewhat, two weeks or so on average | think.
From t hose paired baseline neasurenents we can estinate
variability. These are sanple sizes and nunbers of patients
i nvol ved. There are 663 total.

We can use linear nodels, either randomeffects
nodel s, if we have three or nore neasurenents, or basically
nested anal ysis of variance with the patient 1D as the
predictor if we have two neasurenents, to estimate overal
standard deviations. For the nost part, they are in the
0.23 to 0.29 range. There is one exception here, which is
quite small.
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We can al so get robust estinmates. Wat | am
getting at here is that the estimates froma nodel are
sensitive to outliers. |If you have a few points that are
extrene val ues, they can blow up a standard devi ati on and
gi ve you what sone would argue is an inflated estimate of a
standard devi ation that doesn't really represent what is
going on in nost of the data. |If you take a robust estimte
from paired neasurenents in all of these, in sonme cases you
get pretty nuch the sane thing because you don't have a | ot
of outliers. In other cases you get, as you do for Lab Cin
ACTG 175 and al so 229, a pretty big drop because there are
| arger nunbers of |arge differences between neasurenents in
t hose st udi es.

But if you conbine all the studies the overal
estimate of 0.26 is what you get fromthe |linear nodel; 0.18
is what you get fromthe robust approach. | amgoing to
work with 0.26 because, although | know it is inflated by
the outliers, it represents what is going on in all of the
data. As | said, the robust estimate represents what is
going on in nost of the data but | would rather work with
what is in all of the data.

One caveat about this is that the overall estimte
is 0.26. It turns out that there is a positive correl ation
between the tine interval between neasurenents and the
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variability that one observes in these studies. The
correlation is extrenely weak. The correlation coefficient
is about 0.05 but it is significant because of the |arge
nunber of sanples that we have. So bear that in m nd.

m ght comment on that further a little later.

All the laboratories involved in this study used
t he Roche Monitor Assay. So when we go to the VQA standards
and the VQA proficiency panels to | ook at assay variability
we are going to |l ook at the standards that are in sone of
these | aboratories or we are going to |look at the
proficiency panel data fromlabs that use the Roche assay.

(Slide)

The standards--ACTG 076, the data that | showed
you were derived from 48 assay batches, and there were three
posi tive VQA standards in each batch. For 175 there were 26
and 37 batches in the three |laboratories, and I think there
were two standards included in each batch. So we estimate
i ntra-assay standard deviations and inter-assay standard
devi ations fromthose standards. These are nade up of
pl asma spi ked with H V.

The intra-assay standard devi ati ons we have 0. 09
for three of them we have 0.15 for the fourth one. the
i nter-assay standard deviations are 0.08, ranging from0.05
up to 0.10. If we put all the data together, all the
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studi es together, we end up wth 0.12 and 0.08 as the
estimates.

So the inter-assay conponent, the added conponent
that one gets by running sanples in the sane patient in
separate batches is a little bit snmaller than the
variability that one would see running sanples repeatedly in
the sane batch. O course, what you have to do if you want
to get the assay standard deviation if you run sanples in
separate batches is square these, add them up and take the
square root. | will showyou a little later on what the
effect of that is.

(Slide)

The Proficiency Testing Program back to what we
tal ked about earlier, let's |ook at our panels. Twenty-two
| aboratories participated in both round 6 and round 7 and
used the Roche assay. So here we have estimates of intra-
assay standard deviation fromthis. The nedian estimates
fromall 22 |aboratories are on the order of 0.12 for the
spi ked sanpl es and patient sanples on round 7 to 0.16 for
t he sane | aboratories on panel 6. Here are the ranges for
the intra-assay standard deviations. You can see that sone
of themare rather high. Those are |aboratories that did
not neet the certification criteria that we had set out
which | tal ked about 20 m nutes ago.
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(Slide)

If you limt this to the | aboratories--renenber,
there were 22 total--that neet the certification criterion
just for having a standard deviation that is not
significantly greater than 0.15, then you reduce this from
22 to 20 or 17, 19, 18. The standard deviations drop a
little bit. Instead of 0.15, they go down to the 0.11 or
0.12 range for the nedian standard devi ati on, and you can
see that the upper |limt has dropped down.

So those are intra-assay standard devi ati ons.
There are consistent with what we saw fromthe standards
that were included in the batches for clinical trials for
ACTG 076 and 175. That is because the | aboratories that
participated in ACTG 076 and 175 net the certification
criteria.

(Slide)

Bi ol ogi cal variation. W have an estimte of
intra-assay variability which we can take fromthe VQA data,
and we have an estimate of overall variability. Here is our
equation again estimting the biological standard deviation.
As | said, if we take our |arger value, 0.26, for the total
then you can just square it to get the variance. |If you
take 0.12 ball park estimate of the intra-assay standard
deviation, which is a good estimate of the nedian for the
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| aboratories that are neeting certification criteria, then
what we end up with is that the biological standard
devi ati on ends up being estinated at about 0.23.

The nunber itself doesn't nean nmuch. Wat is
inportant here is that if you take the biological variance
and divide by the total variance, what you find is that 80
percent of the variability that you would see in a sequence
of neasurenents froma patient is biological rather than
assay variability. This is true if you batch the specinens
froma patient and assay them altogether. That is the first
thing to keep in mnd. The second is that it is a bit of a
ball park estimte because there is sone concern about what

the actual assay variability is in a |laboratory. You have

to take that into account as well. | want to show you that
and then I will wind up.
(Slide)

Let's talk about the effect of assay variability
on the overall standard deviation. Here is 0.12 where we
started. W said we had batched assay so there is no inter-
assay conponent. W are assuming a standard devi ation of
0.23 and that gets us back to our 026.

If we sinply allow the intra-assay conponent to go
up to the upper limt of what is considered acceptable on
the VQA program then the overall standard deviation drops
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from0.26 to 0.30. If we let it go up alittle bit higher,
it junps up to 0.34. If we start throwing in the inter-
assay conponent and now we are | ooking at what happens if a
patient is followed over tine and sanples are assayed as
they are collected, then here we are back to 0.12-plus, the
| oner estimate of inter-assay variability that we had and we
get a very small increase in going fromhere to here, 0.27

So if the laboratory is performng well with
regard to intra-assay standard deviation and has an inter-
assay conponent that is at the |ower of the two | evels that
we are conparing here, you get a very small increase in
overall standard deviation. |In other words, you don't | ose
much in this setting by going to real-tine testing.

| f the standard deviation creeps up to 0.15 for
the inter-assay conponent, then we are up to 0.3 conpared
with our 0.26, and now let's just boost the intra-assay
conponent to 0.2 and now we are up to 0.32 and 0. 34.

Finally down here, at the bottom we have a
| aboratory that is not neeting the performance criteria for
i ntra-assay standard deviation set up by the VQA and al so by
the manufacturers, at |east according to the package
inserts. Then we have the two inter-assay standard
deviations and we are up in the 0.35-0.37 range. So we have
a substantial increase in overall standard deviation here.
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(Slide)

VWhat is the inpact of this on our actual nunbers?
Here is the sanme chart and | have added 95 percent
confidence limts. Here, at 0.26 it is just 95 percent
confidence limts plus/mnus half a log. You can expect the
confidence limts that you could put around a neasurenent on
a patient in that setting wold be plus/mnus half a |og.
Then you can just count through here and see how t he
confidence limts would increase. Actually, the one |
wanted to point out is right here, again, a small increase
in standard deviation fromgoing to real-tinme testing
translates into a small increase in the confidence limts,
fromO0.51 to 0.53 to 0.59. However, if you got problens
with the intra-assay standard deviation you are up to around
plus/mnus 7/10 of a log in terns of confidence limts.

W did all of this in ternms of |og scal e because
of the variability issues that | tal ked about, but we can
now take plus/mnus half a log to 7/10 of a | og and
transl ate back to real nunbers, real RNA neasurenents, and
say, okay, what is the confidence limt that we would pl ace
around a nmeasurenent of 10,000 copies/nL, just to pick a
nunber that we can work with?

Here you have from 3,100 to 32,000. So if you had
a nmeasurenment of 10,000 copies/nL in a |aboratory that was
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performng with this intra-assay standard devi ation you
m ght say that you got about a 10-fold range in which you
woul d park that nunber. It |ies sonewhere between around
3, 000 and 30, 000.

If you go to real-tinme testing the limts, again
don't increase very nuch. They are still in the range of
3,000 to 34,000. But when you get down here where you are
havi ng i ntra-assay problens and you have a |l arger inter-
assay standard devi ati on, now you are down to 1,900 to
54,000 for the confidence limts on a single neasurenent.

This translates directly, although |I don't have it
on a slide here, into tal king about the confidence limts on
the difference in two neasurenents, in other words, in
measur enent of change within patients. As you increase the
assay variability, the confidence |imts for neasurenents of
change al so increase. | amsorry | don't have a slide to
denonstrate that.

(Slide)

Summary. | covered three topics. First, | want
to say that we use log transformation to stabilize variances
when we anal yze data. As | showed you on the |l ast slide, we
can always take that back to the untransfornmed nunbers, the
absol ute RNA copies/ nL when we want to | ook and see what the
nunbers actual |y nmean.
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VWhat we found fromthis in kit conparisons is that
estimates fromthe Chiron bDNA were | ower than those from
the Roche Monitor O NASBA assays. Stay tuned when we start
| ooki ng at the new version of the Ol assay and we wll do
this all over again in about six nonths and see how things
conpare. The differences between the bDNA assay and the
others actually vary with concentration. They are actually
| arger at |ower concentrations.

Bi ol ogi cal variation--1 will put it this way, 80
percent of total variation in a patient, excluding treatnent
effects and trends, assumng that the patient is not on
average changing. | said that it is up to 80 percent
because that is assum ng sone mniml |evel of assay
variation. The percentage of variation represented by the
patient wll go down as assay variability goes up. The
total variability will go up as assay variability goes up
and the percentage represented by the patient will go down.

What the confidence limts are saying, what this
really translates into is that unconfirnmed changes of 0.5 to
0.7 logs may have very little clinical neaning because those
are just within the real mof possibility for fluctuations,

i ncluding assay variability.

Lastly, | think it is inmportant to nonitor

| aboratory performance over the long term perhaps using
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external standards, however one chooses to do it, in order
to ensure that that conponent is kept as snmall as possible
so that what we are looking at is primarily the biol ogical
conmponent. Thank you.

DR. HAMMER:.  Thank you, Don. Before we nove on |
m ght give the Commttee a chance to ask questions of Dr.
| acono- Connors and Dr. Don Branbilla. This provides a |ot
of inportant data for us to discuss issues of application of
t hese assays over the next couple of days. Are there any
gquestions? Mark?

MR. HARRINGTON: It looks like there is a |ot of
vari ation even anong the very best |abs. M question is, we
are tal king about a standard of care that uses these
measurenents on a routine basis, how nmuch greater variation
do you think there is out there in the | abs that were not
certified but, yet, fromwhich clinical data cone from
trials, and then how nmuch even nore variation is there in
commercial |abs that are actually giving people nmeasurenents
that are used to nmake treatnent decisions?

DR. BRAMBI LLA: Well, | don't have any hard
information to use to answer that question. You know, it is
entirely possible that a clinical lab maintains its own very
strict standards and, therefore, would neet these
performance criteria. It is also possible that one doesn't
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know unl ess one has sone nethod of performance. | think
that is the real problem The answer to your question is
that one needs to have a neasure of performance and for a
| ot of |aboratories I don't know what it woul d be.

MR. HARRI NGTON: But what happens in an ACTG tri al
when the lab fails the certification but has been gathering
data for the trial?

DR. BRAMBI LLA: If | remenber correctly, a
| aboratory has to be--typically in an ACTG trial the sanples
are saved in batches in the freezer and assayed at the end
of the trial or at sone point in the trial and the
| aboratory has to have maintained current certification in
order to anal yze the sanpl es.

DR. HAMMER: O her questions?

DR. LI PSKY: Wen you | ook at variation are there
particular trends, for instance, over replicates? Do the
means go down? Do they stay the sanme? Do you get any hint
of causes when you are doing an assay of why there is
vari ation?

DR. BRAMBI LLA: Ch, you nean fromthe proficiency
testing progranf

DR LI PSKY: Yes.

DR. BRAMBI LLA: Cccasionally you do. A lot of
times what you will see is that there are two different
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kinds of variability that creep in here. GQccasionally you
w |l see a panel where everything | ooks great except one or
two speci mens in which sonething happened. GCccasionally we
can explain it easily. | have seen NASBA assays where it
| ooked |i ke the specinmen never nade it into the assay. The
signal is basically zero. | have seen other assays where it
| ooked |i ke two specinmens were switched. So occasionally
you get a panel that | ooks fine except for a couple of
outliers. Sonetinmes you do not. Sonetines you see panel s,
and | think this is the nore conmmon expl anation, where at
mul ti pl e nom nal concentrations there is an increased spread
over and above what you like to see. Wy that happens | do
not know. That is the point at which the VQA | aboratory
starts working with the personnel at the ACTGlab to try and
figure out the problem

DR. FEINBERG Don, | think this is probably
directed at the FDA and not you, but are there any
conpar abl e anal ogous data for biologic variance, etc. for

the CD4 data that have been the basis for approval up to

this time? | was not on the Commttee when those things
were laid out real carefully. | amjust curious to know
t hat .

DR FEI GAL: W woul d probably have to get back to
you with specifics, and you nmay have sone comrents too, but
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| think it is of the sane order of nagnitude.

DR. BRAMBI LLA: | have never | ooked at serial
sanpl es before fromthis point of view.

DR. EL-SADR. Does the biological variability
differ by the actual RNA |evel in the patients? D d you
| ook at people with higher values versus those with | ower
val ues?

DR. BRAMBI LLA: Yes, | started to do that because
| know that the transformation data | showed you was based
on assay variability. No, | don't see a lot. |If you goto
the I og scale, that tends to suppress a | ot of the
difference. If you don't go to the | og scale, then, yes,
absolutely the patients wth a higher val ue show greater
fluctuations. But on the log scale it is largely
suppr essed.

DR VALENTINE: Just to respond to his question,
the ACTG had a certification programfor CD4s and the data
was all analyzed by SDAC, and they did simlar types of
anal yses.

DR. MATHEWS: Could you conment on what is the
i npact of these paraneters if you were to pick clinica
trial endpoints based on achieving, say, a certain threshold
val ue, say, undetectable or whatever it is, a certain drop
in baseline at a fixed point in tinme, whenever that m ght
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occur? So time achieving a certain value versus trying to
estimate a slope for an individual patient? In other words,
it seens to nme fromwhat you have said that if there could
be a 10-fold difference in a single neasurenent and 95
percent confidence interval, it makes it nmuch nore difficult
to pick a single threshold value as an endpoi nt versus
trying to estimate changes by sl opes over tine, which m ght
have | ess variability.

DR. BRAMBI LLA: if you are tal king about picking a
single threshold val ue for maki ng endpoi nt decisions for
i ndi vi dual patients, | think the solution is to not believe
anything until you confirmit with a second sanpl e,
sonet hing al ong those lines. One can define all sorts of
regi ments, whether it is two sanples or three sanples or a
cutoff and then increase the confidence that the patient
actually is below that cutoff by doing repeated
measurenents. | think that is the main thing you get here
fromthose rather broad confidence limts.

The ot her problemthat creeps in when you start
tal king about clinical trials, and it is one of the things I
left out of this deliberately, is variation in treatnent
effect anong patients or variance in treatnent response. |
| eave that to ny coll eagues at SDAC to work with. That is
nore their job.
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DR. HAMVER  Don, do you want to say sonething
about the assay performance at the lower limts of
guantification, where there is so nuch interest individually
in patient managenent and certainly for clinical trial
endpoi nt s?

DR. BRAMBI LLA: There is sone tendency, and you
saw this in the plot for the NASBA assay, for the standard
deviations in log transforned data, at |east on the NASBA
assay, to increase at the lowend. | don't knowif this is
true for the new Nucli Sens assay. | haven't seen any data.
| am specul ating in tal king about the other assays because |
really don't have as nuch data.

In fact, that is sonmething that the VQA is working
on, on characterizing. W have, for exanple, a set of
panels in the field right now that are designed to
characterize the Roche Mnitor assay from 1, 000 copi es on
down to 35,000 copies, |looking at reproducibility and rates
of val ues bel ow detection limts. The data are not due in
to us for analysis until next week.

DR. HAMMER: One qui ck |l ast question, when you
have your patient estimated nunbers, those are taken from
the nean of certified |aboratories? What is the gold
standard for identifying the patient nunbers in your panels?

DR. BRAMBI LLA: Ch, we just took the nedian across
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all laboratories. That is a good point, but | think the
thing to keep in mnd is that the nedi ans reproduce the 5-
fold dilution series pretty well.

DR. HAMVER  Thank you.

DR. MATHEWS: | want to follow up on your conment
to nmy question. You said that in individual patient
managenent it is inportant to replicate. But in clinical
trials you have to decide on an individual patient basis
when t hey have achi eved the endpoints. So you have the sane
probl em as you do in individual patient managenent.

DR. BRAMBI LLA: Absol utely, yes.

DR. MATHEWS: How nany replicates do you need,
based on data you have presented, to state that a person has
confidently reached an endpoi nt, whatever that val ue may be?

DR. BRAMBI LLA: Let's see, how do | answer that?
| have to give you sort of a nebulous answer. It is hard to
nail that down. The point is that if you have a val ue--for
exanpl e, suppose you have a value that is so |low that the
upper 95 percent confidence limt on that value is |ess than
t he endpoint that you are tal king about, then you m ght
begin to think that one is enough. |If you have two that are
sonmewhat hi gher but the upper 95 percent confidence limt on
the pair is less than that endpoint, then you m ght be happy
with that. It all depends on how you want to define it.
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That is the problem the nore replicates you have that are
near or below that endpoint, the tighter the confidence
[imts that one can put around it.

DR. ELASHOFF: W are going to address that in
nore detail tonorrow so there will be a lot nore data. |
t hi nk maybe comments for Dr. Branbilla could may be put off.

DR. HAMVER  Thank you.

DR. VALENTI NE: Just to pursue the point that Mark
was making, clearly, we would presune that in clinica
trials you would have quality assured | aboratories, and so
forth. Does the Agency know if there is sone way of
regul ating or quality assuring commercial |aboratories which
are going to be predom nantly used for patient managenent,
which | suppose is what Mark was getting at | think? |Is
there a plan in place or how are those | aboratories
regul ated? | know the Coll ege of Pathol ogi sts have sent out
sanples but | don't know wi th what stringency those are
anal yzed.

DR FEI GAL: Laboratories are regulated by the
accrediting bodies of those |aboratories, which is not an
FDA function. W would review the performance of the test
and then it would be the Coll ege of Anmerican Pathol ogists
review or sonetines the Joint Conmm ssion on Hospital
Accreditation. Sonetines state licensing works. In fact,
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it my vary state by state. Mst comercial |aboratories
and hospital |aboratories will have quality assurance
prograns and should be able to nake it avail able how they do
t hat .

DR. HAMMER  Thank you. Thanks, Don. | think we
shoul d nove on. The next speaker is Dr. Wnston Cavert,
fromthe University of Mnnesota, who will speak about
conparative tissue conpartnment activities.

Conparative Tissue Conpartnent Activity, W Cavert, MD.

DR. CAVERT: | want to apologize to the Conmttee
for using overheads. | found out on Thursday that all three
of the |ocations within ny neck of the woods that turn copy
into slides were out of comm ssion or on vacati on.

(Slide)

We have clearly cone a |ong way since Sal k first
coined the termviral load with regard to HV in 1987, as
this proceeding attests. But | think one of the inplicit
assunptions when we tal k about plasma viral load is that the
pl asma reflects what is going on in the total body.

As | understand ny charge fromthe Advisory
Commttee today, it is to see is that, in fact, the case?
Does plasma viral load in sone way reflect the viral burden
of the entire body, in particular the |ynphoid tissue,

wi t hout therapy and during therapy?
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(Slide)

None of the studies that | amgoing to cite today
have the sort of statistical power that we just saw. All of
the relevant studies really have probably | ess than 16
patients in each. So | think we are still a |ong ways from
having the kind of information that we would |ike about this
guestion but there are sone things that can be said.

| amgoing to review what was first called the
di chot ony between the | ynphoid tissue conpartnent and pl asna
or blood conpartnent, and a little bit of the viral kinetics
nodel s that has arisen out of that. | amgoing to talk
about the correlation between plasna RNA and | ynphoid tissue
RNA in individuals that are untreated or what | amgoing to
flippantly perhaps call lightly treated subjects, subjects
wi th a single nucl eosi de perhaps; and then the conparative
response of these two conpartnents during treatnent; then
some suspicion of what possible exceptions to the
correl ation between the | oads between the two conpartnents
m ght be; and then, finally, a brief comment about DNA | oad
as well as RNA | oad, which is going to be the substance of
this tal k.

(Slide)

In 1991 Pantal eo and coll eagues first identified a
significantly higher burden of HV in the | ynph nodes or

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

63

adenoi ds as conpared of the bl ood.

(Slide)

Since then the work from several |aboratories and
several sites |I think has relatively incontrovertibly given
us the inpression that the |ynphoid tissue contains the vast
majority of the HIV viral burden within the body. Generally
about three orders of magnitude perhaps nore HHVis found in
the |l ynphoid tissues than in the pl asna.

In the |lynphoid tissues we have identified major
conpartnents or two major pools of virus. The first is
follicular dendritic cells with germnal centers of |ynph
tissue. There, intact virions are conplexed to anti body
stored on the foot processes of follicular dendritic cells.
Secondl y, productive nononuclear cells wthin the |ynphoid
tissue. Most of these are CD4 cells but sone as well are
macr ophages and ot her nononucl ear cells perhaps.

(Slide)

Wen we are tal king about |ynphoid tissues we are
primarily referring to secondary |ynphoid tissues of |ynph
nodes, adenoids and tonsils, the spleen and the gut-
associ ated | ynphoid tissue within the intestines, and | ess
so perhaps the thynus and the bone marrow.

(Slide)

To enblematically, if you will, put the two
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different conpartnents within |Iynphoid tissue into sone
perspective, this is a conputerized 3-D image of a series of
sections froma single germnal center of a small |ynphoid
bi opsy. Wiat you see here, in the yellowis the follicular
dendritic cell holding intact virions, and the red col ored
dots are individually productive nononucl ear cells,
producing virions with full-length HV RNA

(Slide)

There are at | east as many, and actually probably
a nunber of additional nethodol ogical issues that go al ong
with | ooking at |ynphoid tissue, even nore so than there is
i n sanpling bl ood.

For starters, there have been several different
| ymphoid tissue sites used for nonitoring viral |oad: |ynph
nodes, tonsil and adenoi ds, otherw se sonetines referred to
as nucosa-associ ated | ynphoi d tissue; gut-associ ated
| ynmphoid tissue, nost commonly fromthe col on; and spl een,
taken from i ndividual s who, for exanple, have
t hronbocyt openi a and need, for clinical reasons, their
spl eens extract ed.

There is also a nunber of different sanpling
techni ques that have been used in these studies that we w |
be | ooking at. Autopsy speci nens have been used. Lynph
nodes have been biopsied with fine needle. Larger biopsies

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

65

have been done visually, either directly, for exanple of the
tonsils, or direct |arger needle biopsies of |ynph nodes and
al so via endoscopy for the gut-associated |ynphoid tissue,
and finally tissue excision as in, for exanple, the spleen
and whol e | ynph node exci si ons.

(Slide)

There are also different assays for dealing with
this tissue, essentially variations on the sane things that
you have already heard about. There is a tissue bDNA assay,
a nunber of versions of the RT PCR, including a tissue
adaptation of the Anplicor assay, and at |east two
vari ations of the NASBA assay that | amaware of. There are
al so single-cell technology techniques, all of them
essentially based on in situ hybridization, and sone of
t hose using nore formal nethods of quantitation including
conputerized i nmage analysis or sinply visual mcroscopic
guantification.

(Slide)

Al'l of this raises a nunber of potentially
t roubl esone issues in analyzing H V-RNA | ynphoid tissue, and
| have highlighted just sone of the nore prom nent ones that
| think are, at |east sone of them unique to |ynphoid
tissue.

The first is the question of whether HV is
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uniformy distributed wwthin | ynphoid tissue. This is both
between different types of |ynphoid tissue and al so whet her
it isuniformMy or relatively uniformy distributed within
particul ar Iynphoid tissues, for exanple wthin one |ynph
node. Wen one obtains a sanple of |ynphoid tissue there is
an inportant question and that is does the sanple actually
have | ynphoid tissue init. In a nunber of the biopsies
t hat have been | ooked at, for exanple from gut or other
sites, other types of tissue are included in the biopsy. So
it is inportant to know what percentage of the biopsy is
actually Iynphoid tissue and what percentage is stroma, fat,
epithelium etc.

The question what the standard of reference by
whi ch we quantitate the viral load in the |lynphoid tissue is
| think still the major question. Several of the ways that
it has been expressed so far is to express sanples as per
gram of |ynphoid tissue or per the nunber of human cells,
presumably T-Iynphocyte but not necessarily always, cells
that are counted, or perhaps the total amount of RNA that is
extracted. Obviously, conparing between studies that use
these different nmethods is going to be difficult.

There is also the question of total HV-1 RNA in
the I'ynphoid tissue versus |ooking at the anount of virus
that is associated with two major cellular conpartnents,
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that is, the FDCs versus the nononucl ear cells.

Then there is the issue of assay sensitivity and
range. The sensitivity cal cul ations and considerations are
anal ogous to those for plasma but quite unique or varied for
| ymphoid tissue. Finally, there is obviously the issue of
gquantitative reliability or validation.

(Slide)

At the risk of being, unfortunately, sonewhat
superficial due to constraints of tine, | have |unped a
nunmber of the studies together in general categories as to
essentially how read them

| thought | would start off with a quick reference
to six pioneer studies, very inportant studies but earlier
studi es that were cross-sectional studies, if you wll, in
i ndividuals that were either untreated or treated perhaps
with a single nucleoside or a single additional nucleoside.
One of the earliest of these by Dr. Pantaleo in 1993--all of
these studies that are on this page, | should nention, to ny
reading or to the reading of the authors do not show
correlations, or at |east do not show particularly strong
correlations between the viral load in the |ynphoid tissue
and viral load in the blood. Al of these studies are
small, for the nost part a dozen or fewer patients.

In the bl ack, underneath each assay, | have put
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sonme of the issues that | think nmake the data sonmewhat
difficult to interpret. In the first study there are issues
of assay sensitivity, and | think the assays are rather nore
sensitive at this point.

The second study, by Sei in 1994, used tissues
that were from autopsy and sonme of them had been 24 hours or
nmore before they were harvested and, therefore, |I think it
woul d be expected that the |ynphoid tissue RNA woul d be
rat her degraded and so correlation wasn't seen in that
st udy.

There are two papers published from DATRI 003, the
first in a group of individuals, between 250 and 500, |
believe it was, CD4 cells. There were 8 patients in this
1995 Cohen study that were--actually, | should say that al
of these patients were on AZT at the baseline point, and it
is the baseline that | am focusing on froma cross-section
of perspective. In general, as | |look at this paper, |
don't think that they found a correl ati on between the
| ynphoid tissue and the plasma. However, there are
significant differences in how they expressed the
denom nators of those two conpartnments so | think it is a
little difficult to read. | amnot sure, there may be sone
correlation in these studies. | don't have access to the
primary data fromthat but |ooking at their papers |I am not
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sure.

In a group of pediatric patients who were failing
doubl e nucl eoside therapy in 1996, Mieller did not find a
correl ation between the two conpartnents.

Finally, Pesca Meyl an published a paper |ast year
using fine needle biopsy in 8 patients. Both the issue of
fi ne needl e biopsy, which is a sanpling problemthat needs
to be looked at nore carefully, as well as differences in
how t he denom nators in the two conpartnents were expressed.
They did not find a correlation either.

(Slide)

There are three papers published in the literature
that, in ny estimati on do show a correl ati on between the
rel ative amount of virus in the |ynphoid conpartnent and the
relative amount of virus in the plasma. All of these were
in small nunbers of patients. Mary Ann Harris and her
col | eagues in Vancouver in conjunction with Dr. Pete Dal ey
and his col |l eagues working on tissue bDNA at Chiron provided
an abstract at Vancouver |ast sunmer, a study conparing
pl asma bDNA, | think using the second generation assay, wth
the tissue bDNA assay. As you can see in these 14 patients
or so, they found a reasonably decent correlation with a p
val ue of 0.02.

So | guess what | am saying when | talk about a
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correlation is when the plasma viral |oad higher, is the

| ynmphoid viral | oad also higher? Do the two relatively

refl ect each other? And | think this study shows, at | east
for the small nunber of patients, that they do. The reasons
why | think this is a better study than the others are two-
fold. First, although this is a |lynph node biopsy, they had
hi st ol ogi cal touch confirmation fromthe fact that they were
dealing with | ynph node tissue, and al nost entirely with

| ymph node tissue.

Secondly, | think the tissue bDNA assay, of al
the sort of honbgenati on assays available, is probably the
one that has gone the furthest so far in terns of validation
in looking at the biologic variability and the intra-assay
variability.

(Slide)

Two ot her studies for which I will not show the
log-log plots in the interest of tine but, essentially the
plots | ook very simlar. Faust published in O ol aryngol ogy
Surgery in 1996 a conparison of plasna DNA versus tonsi
bi opsy, again with histological confirmation that it was, in
fact, |lynphoid tissue and, again, using bDNA assay perforned
by Pete Daley at Chiron. Plasnma bDNA assays in this case
were perfornmed by the ACTG lab at the University of
M nnesot a.
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Then finally a study out of our |ab, senior
aut hored by Dr. Ashl ey Haase, published |ate |ast year in
Sci ence, correlating plasna bDNA second generation assay
with tonsil using a new technique of quantitative conputer
anal ysis of in situ hibernization. Again, both of these
st udi es show reasonable correlation with fairly good p
values in the Faust study in 10 patients and the Haase study
in 8 patients with 13 biopsies.

(Slide)

To | ook at the issue of what happens to the
| ymphoid tissue |oad during treatnent, there are several
studies of lightly treated patients where when we see a drop
in the plasma viral |oad the | ynphoid tissue may or may not
drop. One of these is the previously cited Cohen paper from
DATRI 003 of 6 individuals who had al ready been on AZT
previously were treated in addition with ddl. As you can
see, the log changes in the plasma RNA, in the closed bl ack
synbols, are relatively small but, nevertheless, in the open
synbol s for each of these 6 patients there was a sonewhat
correlating drop in 5 of themin the |ynphoid tissue | oad.
One of these patients was clearly an outlier and | think it
is an inportant point to recognize that in statenents that
the two conpartnents seemto correlate in their |oads we
have seen, in addition to this study, a couple of other
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ci rcunstances, patients that are definitely outliers, where
they have in particular |low plasnma virus | oad and quite high
| ynphoi d bur dens.

This is a study published | ast year by Dr.

LeFal ay, from Toulon in Marseilles, in southern France.
There are 4 patients, previously naive, treated with AZT,
ddl and 3TC in a pilot study of that conbination. The
squares are |ynphoid biopsies and the circles are plasma

As you can see, each of these patients, although the tines
of biopsy varied as well as the tines of plasma sanpling
varied in these patients, we see sone corresponding drop in
both conpartnents. The drop, at least in this early study
on the lynphoid tissue looks like it was smaller than it was
in the plasma, but | think that probably has to do with the
sanpl i ng net hod.

(Slide)

That same group published a second study in M
just a couple of nonths ago in 10 patients treated with the
sanme 3 nucl eosi des pl us saqui navir, previously
antiretroviral naive. 1In the top panel are the 10 patients
pl asma RNAs. As you can see, they have roughly a nean 3-1og
drop between them In the bottom panel are the plots of
their lynphoid tissue viral |oad changes over 8 weeks, but a
2.5-log drop in the |ynphoid tissue.
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(Slide)

Two final studies on the conparison between plasm
and | ynphoid burden in treated patients, this one from
Switzerland, again Dr. Meylan's group. There were 9
patients again with fine needle. This is interesting. This
paper was just published, in February | believe it was.

This is an interesting conparison that hasn't been done so
far in any of the other studies that | amaware of, that is,
the 1 og change in the RNA |l evel on the Y axis versus the |og
change with treatnment in the plasma H V-RNA on the X axis.
As you can see, there is a correlation to sone extent

bet ween t hese.

(Slide)

A study that we perfornmed in conjunction with
col | eagues from University of Ansterdam using triple
t herapy of AZT, 3TC and ritonavir, 34 adults were split
between 2 arnms, half of themreceived all the drugs fromthe
start and the other half received just ritonavir fromthe
start and added the nucl eosides 3 weeks later. Onto the
study a tonsil biopsy substudy was appended. Ten of these
patients ultimately were included into the tonsil biopsy
subst udy.

(Slide)

This is fromDr. Don Notterman, one of the
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principal investigators in Amsterdam This is what happened
wth the plasma viral load with this triple therapy over the
course of 24 weeks. As you can see, this curve of plasma
viral load |ooks simlar to that we have seen in other

pot ent conbination therapy trials. Over the 24 weeks they
had about a 3-1og drop in their plasna in both arnmns.

(Slide)

In the |lynphoid tissue over those sane 24 weeks,
the anal ysis being done in our lab by in situ hibernization
and conputer inmage quantification, we saw a 3.4-log drop in
t he FDC pool and greater than a 2.3-1og drop in the
nmononucl ear cell, actively producing cell pool, in the
frequency of those cells. |If one were to honogenize the
| ymphoid tissue, the FDCs woul d be the predom nating
conponent in that. You can essentially say that the total
| ynphoid tissue viral burden drop was greater than 3.4 |ogs.

(Slide)

Unfortunately, | don't have direct conparison
curves of this, but in the curves for individual patients
there is an obvious simlarity. Part of the difficulty in
conparing curves too closely is because the plasma was
sanpl ed much nore frequently than the | ynphoid tissue. The
| ynphoid tissue was sanpl ed at baseline, then at day 2, at
day 22 and at 24 weeks.

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

75

Here is what the curve looks like fromthe first 3
time points. The FDCs are the top line, in the red and the
nmononucl ear cells, are the blue |ine underneath. As you can
see, they both fell off rapidly within the first 2 days and
then a sl ower phase, if you will, although it is alittle
hard to tal k about a phase when you have only two tinme
points and you draw a |ine between them but a slower phase
of viral decline fromthe |ynphoid tissues between day 2 and
day 22.

One of the reasons | wanted to show this slide was
because to us this expresses a nodel of what is going on in
the lynphoid tissue and in relation to the plasma. It had
been proposed in the past that because FDCs bi nd anti gen
anti body conpl exes, they would be a | ong-term storehouse.

In fact, what we found is that the drop in the FDC | ynphoid
pool paralleled the drop in the productive CD4 cell pool.
Therefore, we think that there is a quite fluid equilibrium
bet ween the FDC "storehouse" and the nononuclear cells in
the |l ynphoid tissue. By conparison with the plasma curve,
there al so seens to be fluid equilibriumbetween both of
these conpartnents in the plasma. So we think that what is
driving the plasma, virema and the FDC | oading is the
production of virus by the nononuclear cells, and when you
shut that off with potent therapy, or nearly shut that off,
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all three pools drop in a roughly parallel fashion.

(Slide)

Just a couple of brief words about the
rel ati onship between |ynphoid tissue proviral DNA and pl asma
RNA. This is an inportant issue because if we can drop
| ynphoid tissue RNA down to levels that are getting close to
detectable, then the issue starts to energe what about cells
that are latently infected that nmay have sinply proviral DNA
wi thin thenf?

| think earlier studies suggested that there may
be a correspondence between the anount of proviral DNA in
| ymphoid tissues and the plasma RNA viral load. This is
part of a study published by Sei in 1994. This, again, was
a study that had autopsy tissues. | did not show a relation
probably because of that between the RNA conponents but the
| ynphoid tissue DNA, in the open triangles up here, and the
plasma RNA, in the closed circles on the bottom panel, show
a rough correlation or, actually, a pretty decent
correlation. So that was one of the first studies
suggesting that there may be a correl ation between | ynphoid
DNA and pl asma RNA

(Slide)

Here is another one that seened to confirmthat.
It was 8 patients, in a letter to Nature Medicine in the

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

77

m ddl e of |ast year by Diazoni. Again, | think you can see
the correlation pretty nuch by just |ooking at the nunber of
DNA infected | ynphoid cells in this colum versus the RNA
copy nunbers.

(Slide)

However, a nore recent paper, published just about
a nonth and a half ago by a group at Johns Hopkins, Qcono
was the main author, using really I think quite
sophi sticated PCR assay techni ques, suggested that there
may, in fact, not be a correlation between |ynphoid tissue
DNA and what is going on in the plasma RNA.  So | think that
is really an open question at this point.

(Slide)

One other point to nention is that when I am
tal ki ng about [ynphoid tissue we are ignoring a |ot of other
potential sites. Lynphoid tissue is obviously where nost of
the viral burden in the body is |ocated but there may be
smal | amounts of virus in other |ocations. One study showed
16 percent of individuals with HV infection have active
replication going on in their bone marrow. OCNS obviously is
a potentially worrisone site of sequestration, as is genital
ti ssue, and a nunber of others have been suggested as a
possibility, including |lung, nyocardi umetc.

One slide that sonmehow | |ost out of the deck here
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was to point out likely situations where the plasma nmay or
may not reflect what is going on in the |ynphoid tissues.
Several of these possible situations include very early
after seroconversion. Wat we thinks happens early on,
after soneone seroconverts is that nononuclear cells
producing virus in the FDCs are slowy | oaded over a period
of days to weeks, possibly nonths. So in that early phase
we woul d expect the |ynphoid tissue burden to be relatively
much | ower conpared to the plasma viral burden.

Second, that may also be the case in very late
AIDS. It has been reported that |ynph node architecture is
quite destroyed in end-stage AIDS patients and, therefore,
the follicular dendritic cell network that holds onto virus
is going to be incapable of holding a significant viral
burden theoretically. | think this is still open to
question. End-stage AIDS nmay be another problemin trying
to correlate these two.

There are also the issues of penetration of drug
into I'ynphoid tissue and other tissues. So when I am
show ng these treatnment trials, | think one cannot
necessarily generalize across all potential antiretrovirals.
It undoubtedly depends on drug penetration and al so perhaps
on individual netabolic features in different conpartnents.

Joe Wng and Doug Ri chman, at the January

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

79

retrovirus neeting, reported a couple of cases of

i ndi vidual s who had been on potent triple therapy for a
period of tinme, then had a lapse in their therapy of several
days and then had their |ynphoid tissues and their plasnma
sanpled two or three weeks after that. They found a

di sjunction between the plasna | oad and the | ynphoid | oad,
and the plasma | oad was uncharacteristically | ow conpared to
the Iynphoid burden. They proposed at that point a short

| apse in therapy perhaps resets the clock or, if you wll,
rel oads the follicular dendritic cells.

Finally, there are reports in the literature of
vari abl e resistance patterns in body conpartnents, and |
think that needs to be worried about as well.

(Slide)

In conclusion, as | said, the |Iynphoid tissue H V-
1 RNA is nuch greater than the plasma viral burden if you
use conparabl e denom nat ors.

The better cross-sectional series of untreated or
lightly treated patients show in general a correlation
bet ween these two conpartnents. That is to say, when the
| ynmphoi d tissue burden is high the plasma burden is higher
and vice versa.

There are occasional outliers and, as | nentioned,
there are exceptional situations that are likely to exist.
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The plasna RNA, as we have seen in the few studies that have
been published to date in small nunbers of individuals, in
suboptimal treatnent doesn't always seemto correlate, or at
| east in one of the studies there was sone apparent

correl ation.

(Slide)

In individuals that are given potent conbination
therapy there seens to be parallel declines in the viral
burden in the lynphoid tissue and the plasma. This is
probably because there seens to be equilibrium between the
| ymphoid viral pool, both the FDCs and the nononucl ear
cells, and the pl asma.

Finally, the |ynphoid tissue H'V burden probably
correlates with peripheral nononuclear cells in the bl ood,
but the plasma RNA and the | ynphoid tissue proviral DNA
burden may not correlate. Then there is the question of
ot her tissues besides |ynphoid tissue. Thank you very mnuch.

DR. HAMMVER: Thank you. W are running a little
behi nd but before we nove on to the pediatric data, are
there any pressing questions for Dr. Cavert fromthe
Commttee? |If not, thank you very nuch.

| think Dr. Cvetkovich, fromthe FDA, is going to
i ntroduce the pediatric section of the program

| ntroductory Comments on Pediatric Data
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DR. CVETKOVI CH: Except for the next three studies
in this presentation at this neeting, we have been draw ng
exclusively fromstudi es conducted in adults. However, the
pi cture of the actual history and the response to treatnment
derived fromviral load studies in H V-infected infants and
children is now beginning to energe. Wile it may be
premature to draw firm concl usions fromthese data, only now
may we begin to evaluate what nay be inportant simlarities
and differences between the adult experience and that found
in the pediatric popul ation.

We are very pleased to include in our neeting the
next three speakers who will address the topic of viral |oad
in HV-infected infants and children. Dr. Lynne Mfenson,
fromthe National Institute of Child Health and Devel opnent,
will present current natural history data. Then Dr.

Pal unbo, fromthe University of Medicine and Dentistry of
New Jersey, will present virology fromACTG 152. Finally,
Dr. Ceorge Johnson, from Medical University of South
Carolina, will present very recent virology results from
ACTG 300. Dr. Mfenson?

Natural H story, Lynne M Mfenson, MD.

DR. MOFENSON: | have been asked to sunmarize the
results of the pediatric literature in 20 mnutes. So what
you are going to have is nme speaking very rapidly.
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(Slide)

Just to review what we see in infection in adults,
with primary infection in adults there is an initial burst
in viral burden with a peak of about a mllion, but after
several weeks to nonths it declines to under 10,000 and nost
| evel s remain | ow or undetectable for many years, and RNA
changes as well as CD4 changes together have been shown to
be i ndependently predictive of prognosis.

(Slide)

What is different about children that could affect
t he natural course of HV virema? First of all, HV
infection in nost children perinatally infected is primary
infection. Most children are negative in culture and
virologic tests at birth and becone positive only after
about a week of age. So perinatal infectionis really
primary infection.

Uni nf ected newborns are immature both in cellular
and hunoral immunity. So we now have primary infection
occurring in inmmunol ogically naive infants. Additionally,
in normal newborns there is an increase in activation
mar kers on CD4 and CD8 cells because they are rapidly
expanding and differentiating, making them potentially nore
infectable by HV. Infants also have a higher absol ute
| ynphocyte nunber and hi gher CD4 | evels than seen in adults
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whi ch, again, gives you nore of a population to infect, and
the CD4 cells are primarily naive.

So based on this, one mght anticipate that there
m ght be sone differences in the natural history of RNA in
perinatally infected infants.

(Slide)

| amgoing to review the published studies. The
first study is by Paul, sitting over there, and this study
was published in 1995 and | ooked at serial plasna sanples
during first year of life from 14 infected infants who were
involved in a prospective natural history study. This was
based on whole blood in heparin. RT PCR was used to
measure. The nean RNA copy nunber in these infants was over
500, 000. The decrease over the first year of life was only
2- to 10-fold less than 1 log, very much in contrast to what
you see with primary infection in adults. Additionally,
despite the high RNA | evels, nost of these infants had age
appropriate CD4 counts and there was both rapid as well as
sl ow progression.

(Slide)

This slide basically shows the data. As you see,
| evel s remain high for a year and well near a mllion
copi es.

(Slide)
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Moving along to the recently published data from
the Wnen and Infants Transm ssion Study, this is a
prospective natural history study of infected pregnant wonen
and their infants from6 different sites in the states that
are listed on the slide. Blood is collected serially in
infants, and the popul ation that was reported in the recent
New Engl and Journal was perinatally infected singleton
infants, born between 1990 and 1993 who had nore than 12
mont hs of foll ow up.

(Slide)

There were 673 plasma speci nens on 106 chil dren,
giving over 6 sanples per child. Again, this was
hepari ni zed bl ood specinens with RT PCR, with RNA extraction
via the Boomtechnique. The lower limt of detection for
this assay was 400.

(Slide)

This just goes to show you the plasma H V-1 RNA
copy nunber by age. What you see is that there are very
hi gh copy nunbers with the first few weeks of life.

Al t hough these copy nunbers declined, they declined only
very slowy, and nost children have | evels over 100, 000
during not only the first year of life but also only slowy
declined to under 100,000 by three years of life. So early
peak, sl ow decli ne.
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(Slide)

This | ooks at rapid versus sl ow progression of
di sease in these children. Basically, what you can see is
that children who had rapid progression, which neant that
t hey devel oped AIDS or died before 12 nonths of age, had
hi gher HI V-RNA copy nunber at al nost data points with
exception of the birth specinens.

(Slide)

This | ooks at a Kapl an-Mei er curve based on
whet her or not the infant's nmedian RNA | evel during the
first 2 nonths of Iife was above or below the nedian. The
medi an was nearly 300,000. You can see in adults RNA copy
nunbers significantly correlated with risk of disease of
progression. These are kids who were above the nedian, a
significant nunber progressed, versus those who were bel ow
the median. The difference one sees in adults is that the
| evel s associated with progression are significantly
different. W are not tal king about |evels of 10,000, we
are tal king about |evels over 300, 000.

(Slide)

This slide shows you the first 4 nonths of life in
these children. Again, RNA copy nunbers in progressors,
which is here, were higher than in non-progressors.
However, the inportant thing to look at is that there is
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significant overlap for individual children between
progressi on and non-rapid progression.

(Slide)

So basically in the WTS study RNA | evel s
increased rapidly until about 1 to 2 nonths of age and then
slowy declined through 2 years of age, and reached a nedi an
of about 35,000 copies at age 24 nonths, in distinct
contrast to what we see in adults. This pattern was
observed in both rapid progressors and non-rapid
progressors, and was al so observed in kids who had cul tures
positive at birth versus those who had cultures positive
| ater.

(Slide)

Infants with rapid progression had higher peak RNA
levels during the first 2 nonths of life than those with
non-rapid progression. Infants with rapid progression al so
had hi gher nean geonetric RNA | evels during the first year
of life. However, because of overlap between rapid and non-
rapi d progressors, there was no single threshold | evel that
could be identified that would be very predictive of
progression. However, it should be noted that infants who
had RNA | evel s under 70,000 to 80,000 at 1, 2 and 4 nonths
of age had rapid progression.

(Slide)
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Moving right along to the next study, Penn
Mcl ntosh and col | eagues from Boston Children's Hospital
recently published two articles. They | ooked at children
with perinatal infection, followed in their site for
clinical care between 1986 and 1993. The children were seen
every 3 to 6 nonths, and they took stored sera from excess
sanpl es that were processed rapidly and stored at m nus 70
degrees, and again used RT PCR

(Slide)

They | ooked at 48 children who had a nean age of
29 nonths or a little over 2 years at first visit, and
| ooked at them over the subsequent 2 years. There were
about 6 sanples per patient. Mst of these children had
received therapy at sone point during the study.

(Slide)

This is very simlar to what one saw in the
Shearer paper. Basically, this is | ooking at a cross-
sectional |ook. As you can see, RNA copy nunbers were very
hi gh, over 100,000, in the first year of life and showed a
consistent clinmb over tinme, persisting for |ong periods of
time, many years, and this was seen regardl ess of treatnent
or non-treatnment. The untreated kids are in the little
triangles and the treated kids are in the little circles.

(Slide)
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This slide shows you basically the sanme thing
except | ooking at slope. This is a negative slope, here, a
positive slope here and zero slope. So you can see that
there is negative slope for about the first 4 to 5 years of
l[ife and then a slow increase in RNA, nore consistent with
what one sees in adults.

(Slide)

So to summari ze the Mlntosh study, there was a
sl ow consi stent decrease in RNA fromabout 1 to 5 years of
age that was about 1 log. RNA |levels were highest in the
youngest children. The slope was about -0.1 to -0.2 | og per
year. The set point was not reached until infants were
nearly 5 years old, and this decline was seen regardl ess of
degree of imunodeficiency or receipt of antiretroviral
t her apy.

(Slide)

This just shows you their next study, which was
publ i shed just a nonth or two ago, that correl ated RNA copy
nunber with weight for age Z score and CD4 for age Z score,
and this is just to show you that there was a significant
correlation as RNA copy nunber increased, and these are
different quartiles for the children, so did the weight for
age Z score. So children had an increased | evel of weight
| oss as RNA copy numnber went up.
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(Slide)

The sanme type of thing is seen for CD4, although
it is not as well correlated with weight.

(Slide)

| would i ke to nove on to the study I know the
best, which is our recent publication fromthe Journal of
I nfectious D seases, where we | ooked at stored specinens
fromthe NNICHD IMIG clinic file. This was a clinical tria
of I'VIG versus al bum n placebo that occurred between 1988
and 1991. W had 376 children enrolled in this trial, nost
of themperinatally infected. W obtained vital status
updates on these children through Septenber, 1996. So we
had approximately 5-plus years of follow up on the children

(Slide)

Bl ood was central storage at entry and every 3
mont hs during the study. It was stored at mnus 20 to m nus
70 and then shipped to a central repository. Specinens from
chil dren who had nore than one sanple were retrieved and
tested, and here H V-RNA was neasured by the NASBA assay by
one ACTG certified |ab.

(Slide)

This shows you what the patients were [ike. W
had 254 patients that were in this study that were a nean
age of 3.4 years, nean entry CD4 count a little over 1,000,
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mean entry CD4 percent 20 percent. This is pretty nuch
normal for children that are 3 years.

(Slide)

This slide shows the distribution at baseline. As
you can see, there was a w de range of H V-RNA copy nunbers
in these children. The nedi an RNA copy nunber in these 3-
year ol d kids was 105,000. The geonetric nean was about the
sane. Only 8 percent of these children had undetectable
| evels; only 16 percent were under 10,000; a full 50 percent
were over 100,000 and 2 percent were over 500, 000, very
different than one would see in a relatively asynptomatic
adul t popul ati on.

(Slide)

This shows you again the | ongitudinal geonetric
mean by age. You should be pretty used to this picture,
very high levels early inlife, near a mllion; slow decline
that continues for a considerable period of tinme. The nost
rapid decline is within the first 2 years of life.

(Slide)

This shows you the sane graph by age but in
chil dren who died versus those who did not die. As you can
see, those children who died had significantly higher RNA
| evel s at alnost all ages than those children who did not
die during follow up, although both of them showed sone
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decl i ne.

(Slide)

This shows you the gradient of nortality with
increasing RNA. Again, this is 5-year nortality. Wth
children with RNA copy nunber under 10,000 the nortality
rate at 5 years was 23 percent. For those between 10, 000
and 100,000 the nortality rate was simlar, 24 percent.

Bet ween 100,000 and a mllion increased to 40 percent, and
over a mllion it was over 70 percent.

(Slide)

This slide breaks it down into snaller categories.
You can see that as RNA increases there is an increase in
the risk of nortality. But really the sharp increase
occurred at about 100,000. Just to note, for those children
who were undetectable, 24 percent died by 5 years. Between
4,000 and 50,000 the nortality rate was 28 percent, and
50,000 to 100,000 was 15 percent. Then when you junp up to
over 100,000 it goes up to 40 percent. So there didn't
appear to be nmuch differentiation between those children who
had undetectable | evels and those children who were about
100, 000.

(Slide)

This is a Kaplan-Meier plot broken into the sane
cat egories of under 10,000, 10,000 to 100,000, 100,000 to a
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mllion and over a mllion. Wat you can see is that there
is a difference in terns of the Kaplan-Meier plot. However,
t he under 10,000 children and the children between 10, 000
and 100,000 are not statistically significantly different
fromeach other. This one, 100,000 to a mllion is
different than these two and this one is, as you can see,
clearly different.

(Slide)

This is an ROC curve. | just want to point out
the difference in ternms of sensitivity in fal se-positive
rate dependi ng on what threshold one picks to |ook at. For
exanple, if one picks a threshold of 10,000 to define risk
for nortality, you will be very sensitive and nost children
who are above 10,000 will have a death. However, you al so
have a significant false-positive rate, nearly 80 percent,
and that means that 80 percent of children with | evels over
this much do not die. |If you conpare to the highest |evel,
a mllion, the false-positive rate is nuch |ess but the
sensitivity is also |l ess. At about 100,000 sensitivity was
about 80, false-positive rate was about 40.

(Slide)

This is to show you that again there was a
difference by age. This breaks kids down to under 2 years
and over 2 years. As you can see, in the under 2 children
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one does not see a significant increase in 5-year risk of
nmortality until you hit a mllion copies, whereas in
children who are over 2 you begin to see this rise at about
100,000. So there is probably a point in between birth and
6 years or so where the RNA predictive val ue changes from
very high levels to lower levels. | think Paul will show
this data as well.

(Slide)

This is just to show you CD4 was al so significant.
It correlated particularly in the |ower CD4 range. For each
5 percent drop you saw a rapid increase in nortality.

(Slide)

This shows you the correlation between H V-1 RNA
and CD4 percent. There was a borderline statistically
significant relationship between the two. The r val ue was
mnus 0.4. This is very simlar to the data published by
Mel | ors.

(Slide)

This is a nultivariate anal ysis | ooking at
basel i ne RNA and baseline CD4 percent and their correl ation
with long-termrisk of nortality. As you can see, they were
bot h i ndependently predictive with about a 2.5-fold
increased risk of nortality for every log increase in RNA
and about a 1- to 3-fold increase in risk of nortality for
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every 5 percent decline in CD4 percent.

(Slide)

This just | ooks at change over tine. Basically
the data is the sanme for every log increase in RNA during
the course of the study. Mrtality risk increased about 2-
to 8-fold and the CD4 percent increase was about the sane as
bef ore.

(Slide)

This | ooks at the predictive value by baseline RNA
quartile. This is RNA quartile 1, the | owest quartile, and
this is the highest quartile. And now we have | ooked at
nortality risk when you break it down by CD4 count. MW main
point here is that no matter what RNA | evel, CD4 count was
still predictive of increased disease progression. It did
increase nortality.

(Slide)

However, when you break it down and you | ook at it
by CD4 percent, |less than 15, 15 to 25 and over 25, in the
chil dren who were nost i mune suppressed the nortality risk
appeared simlar regardl ess of whether you had nearly
undet ect abl e RNA or very high copy nunber, and it was only
in the children who had a better imune status where RNA
| evel s showed the step-wise increase in terns of predicting
di sease progression.
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(Slide)

This broke down H V-RNA into different
conmbi nations. The nost favorabl e conbinati on was RNA under
100, 000, CD4 over 15 percent and the 5-year nortality risk
in these children was 15 percent. As you can see, there is
a step-w se increase, and when you get to bad paraneters for
bot h vari abl es, over 100,000, |ess than 15 percent, the
nortality rate at 5 years was a whoppi ng 81 percent.

(Slide)

This shows you the Kapl an-Mier for those
categories. The main thing I want to point out here is that
when you use RNA and CD4 together you get better

differentiation in terns of prognosis than when one uses RNA

al one.

(Slide)

I n concl usi on, what can we say about the natural
history? Well, high peak levels, over a mllion, are

reached by 1 to 2 nonths of age in perinatally infected
infants. In contrast to the several log fall over about 6
nont hs that one sees in adults, the RNA decline in
perinatally infected infants is less than 1 |og during the
first year of life. RNA also continues to decline over the
first several years of |ife regardl ess of therapy, and not
appearing to reach a zero set-point slope until about 5
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years of age, and when it does, it appears to be higher than
that reported in adults.

(Slide)

As in adults, higher levels of RNA were associ ated
wWth increased risk of nortality and al so di sease
progression. You will see that in the next two
presentations. However, simlar to the CD4 threshold for
PCP prophyl axis, RNA | evels indicative of increased risk of
nortality or disease progression appeared to be higher in
infected children than has been reported in infected adults.

Just a comment, however, infected children
progress nore rapidly than adults. One of the reasons for
their nore rapid progression may be due to the higher RNA
| evel s that they have.

Finally, RNA and CD4 when used together were
better predictors of progression risk in terns of nortality
than either used alone. Thank you.

Response to Treatnent: ACTG 152, Paul Pal unbo, M D.

DR. PALUMBO | want to thank the Commttee for
giving me the opportunity to present ACTG 152 and for
recogni zing that pediatrics actually is an inportant
consideration at this neeting, with sone very uni que
characteristics which Lynne very nicely outlined for us.

(Slide)
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This is arelatively old study, between 1991 and
1993. The entry criteria were quite broad and liberal, such
that the majority of infants in our clinics were eligible
for this particular protocol. The organizers of this
prot ocol recognized that young infants were going to be
considerably different than ol der children.

There were approximately 830 i nfants who were
enrolled into this protocol over a 2-year period. They were
stratified by age, realizing that young infants were going
to have significantly different progression than ol der
infants. The stratification was bel ow 30 nonths and above
30 nonths. This was a doubl e-blind, random zed, placebo-
controlled trial of nonotherapy with 2 nucl eosi des, ZDV and
ddl, conpared with conbination therapy.

(Slide)

It is inmportant to consider the endpoints in this
trial. They were entirely clinical and were conposed of
either tine to death or tinme to first HV di sease
progression. Far and away the majority of clinical
endpoi nts were either weight-growth failure or CNS
abnormalities, which is very typical of pediatrics. 1In sone
respects we are fortunate to have these endpoints that are
very definitive and well defined in this popul ation.

(Slide)
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This is a Kaplan-Meier plot of the entire cohort
for data through Novenber, 1994. At this point a DSVMB
revi ew recogni zed that the ZDV arm which is in green, was
performng less well than the other two arns, the ddl
nmonot her apy and the conbination arm in yellow and bl ack.
The ZDV arm was stopped at that point but the other two arns
were continued in a blinded fashion.

(Slide)

This is the data for the I ess than 30 nonths age
group, which shows a nore dramatic separation of the ZDV arm
conpared to the other two arns. There was no clinical
di fference between the ddl nonot herapy arm and the
conmbi nation arm

(Slide)

That is a finding that was very simlar to ACTG
175 that Scott Hammer led for the adults, which is a very
simlar trial to this pediatric trial.

(Slide)

| mentioned that there were about 830 children
enrolled in ACTG 152, and 579 are included in this virologic
anal ysis. There were actually 566 who had both baseline RNA
and CD4 results. So about 3/4 of the children in the study
are represented in this virologic analysis that | wll
present today, and they were very representative of the
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entire cohort. There were no significant differences
between this subset that I will show you and the overal
cohort. There were 311 under 30 nonths of age. W had
about 1,500 specinens or 5 specinens per child in that
group, and 268 in the children greater than 30 nont hs of
age.

The bottom two boxes here represent the baseline

pl asma RNA results. These are in untreated infants and
children. So this was basically a natural history study,
foll ow ng up on what Lynne Mfenson just presented to us.
In the top box | have elimnated the 19 individuals who had
negati ve or undetectable RNA at baseline. Those individuals
are represented in the | ower box, if anyone wants to | ook at
t hat particul ar one.

Agai n you see very high nedi an baseline RNA
results for infants under 30 nonths of age, 620,000, a nean
of 5.7 log. For conparison purposes, in ACTG 175, the adult
study, was simlarly designed. The nean baseline RNA
results were 4.2 log, so about 1.5 log | ower than our
infants who were | ess than 30 nonths of age. W see about a
10-fol d decrease in baseline RNA results for children over
30 nonths of age, where the nedian was 61, 000, the nean was
4.8 | og.

(Slide)
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Graphically depicted through 18 years of pediatric
untreated experience at baseline, you see the data presented
here. Very high levels, over a mllion, in the early phases
of the study, bottom ng out or plateau-ing at around or a
l[ittle bel ow 100,000 in ol der children.

(Slide)

Depicted a little differently here by age groups,
| do this for two purposes. One, to show the nunber of
infants in each age group, and we had 164 infants who were
| ess than or equal to 12 nonths of age in this study. That
is a very high nunber to be studying. Again, you can see
very high baseline RNA | evels at entry in the youngest
infants, greater 10° and staying at or above 10° generally
t hroughout the age groups that were entered into the study.

(Slide)

Thi s graph depicts the nean changes from basel i ne
in log RNA copies/nL at defined tine points. In ACTG 152
the first plasma speci nen we had available to study after
starting therapy was at 24 weeks, or about half a year. So
we were mssing a lot of potentially informative data before
24 weeks. Nonetheless, it is quite interesting. This is
the entire data set of all age groups conbi ned and we do see
di fferences between the 3 arns, significant differences, at
all these tine points between 24 weeks and 96 weeks.
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The mean changes from baseline are very simlar to
adults, using simlar antiretrovirals. Even though in
pediatrics we are starting at a nmuch higher level, we are
seeing quantitatively simlar decreases in pediatric
patients.

(Slide)

This is a very simlar plot for the subgroup who
are |l ess than 30 nonths of age. W see the nobst dramatic
decreases in this population. At 24 weeks we are seeing 0.3
| og reduction in the ZDV nonot herapy, about 0.6 logs in the
ddl nonotherapy arm and 0.9 log in the conbination arm
These are nodest increases but they are associated with
significant clinical benefit.

(Slide)

In the group over 30 nonths of age we are not
seeing quite as nuch difference between the treatnent arns.
We do see significant differences at 48 and 72 weeks when
t he poorest performng ZDV armis conpared with the other
two arns. Oherwi se we see nuch nore of a general trend
between the three arns.

(Slide)

There was nore extensive data for the ddl and
conbi nation arns. Those were continued in a blinded fashion
for a longer period of time. W have data out to 144 weeks.
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As you recall, we saw no clinical differences in the
performance of these two arns but we did see significant

di fferences between week 24 and week 72 in the reduction in
RNA, with the conbination armperformng better than the ddl
nmonot herapy arm This also was seen in ACTG 175. No
clinical differences between these two arns in adults, but
differences in RNA. So this is the group | ess than 30
nmont hs of age.

(Slide)

Now, sonme Kapl an-Meier plots for tracking
progression-free survival based on the baseline RNA W
di vided the baseline RNA into 4 quartiles, 4 fairly even
guartiles, undetectable to 150,000 being the | owest
quartile, very different than what we see in any of the
adult studies obviously; 150,000 to half mllion in the
second, half mllion to 1.7 mllion in the third quartile,
and greater than 1.7 mllion. And there is a very nice
correlation between baseline RNA and ultimate course.

The other point here is that this is a very |inear
increase in risk with increase in RNA, with no evidence of
any threshold above or bel ow which there are dramatic
di fferences in disease-free progression.

(Slide)

These are the children over 30 nonths of age. The
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sanme can be said for relative |inear effect. You can see
that the quartiles are 10-fold |l ess now than they were in
the infants under 30 nonths of age. The quartiles are nore
like adult quartiles now as we get into the ol der age group
of children. There were no endpoints seen in the 66
children who were in the | owest quartile. So there nay be
sone argunment nmade for sone threshold effect in the ol der
children, but in general a linear effect of RNA with risk.

(Slide)

Anot her way of evaluated the issue of threshold in
the infants under 30 nonths of age was to divide the RNAs
into octiles if there was any information lost in the
quartile information. But when one plotted baseline RNA
with the hazards ratio we saw a very linear effect across
the broad range of values that were present at baseline in
i nfants under 30 nonths of age.

(Slide)

We al so | ooked at hazards ratios or the Kapl an-
Meier plot |ooking at the week 24 RNA, the absolute val ue
obtai ned after 24 weeks of therapy. Again we divided it
into quartiles. This is children over 30 nonths of age.
What we start to see here is a threshold effect. That is,
if you fell into the lowest quartiles, that is, |less than or
equal to 50,000, the risk was extrenely small, 10 percent
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| ess relatively speaking, for 24 nonth progression-free
survival after that 24-week time point. |f one got above
50,000 the risk increased relatively dramatically for that
particul ar popul ati on.

| don't have a simlar plot for the infants under
30 nonths of age but, again, the quartiles are higher and
there is a threshold effect at about 100,000, with
relatively lowrisk for progression or death in infants who
fell under 100, 000.

(Slide)

One of t he questions that we wanted to address
is, is pathogenesis or risk in older pediatric popul ati ons
with lower viral |oad going to be different than younger
children, that is infants, with higher viral |oad?

What | show you here are hazards ratios, and these
were taken fromthe Kaplan-Meier plot. So this is the
percent failure at 2 years plotted against RNA. The infants
under 30 nonths of age are in the solid line and the
gquartiles are presented by the children. The children over
30 nmonths of age are in the dotted Iine and the quartiles
are represented by the dots. What you can see is overlap
here. Obviously there is 10-fold RNA in the younger infants
than in the older children, but at a given RNA | evel the
risk is essentially the sanme. So there is overlap.
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The other point here is that in both cohorts we do
see a linear effect of risk versus RNA, again wthout
evi dence of a threshold.

(Slide)

| f one | ooks at the week 24 plasna | evels and then
follows these children for another 2 years after that week
24 time point and cal cul ates the percent failure at that 2-
year tinme point, one again sees simlar risk in the 2 age
cohorts at simlar RNA |evels.

One also starts to see what | was alluding to
before, that there may be threshold effects and that they
are fairly simlar for the 2 age groups. There may be
somewhat hi gher thresholds for the younger infants, again
around 100, 000, and they nay be |lower for the ol der
chil dren, possibly around 50,000 or potentially a little bit
| ower .

(Slide)

As Lynne alluded to, RNA is not the only variable
we shoul d be considering and conbining RNA with CD4 has
potential for adding nore power to our ability to calculate
where a given individual is. Al of the ACTG 152 data | am
presenting today are, obviously, group data. | am not
dealing with individuals. But a nunmber of Cox proportional
hazards nodels were generated with this data base for the
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i nfants under 30 nonths of age, and this is what | am
presenting here.

When RNA and age were included in a Cox
proportional hazards nodel, RNA al one was independently
predictive of outconme and of risk. The age fell out.
Baseline in nodel 2, both CD4 and age were independently
predictive of outconme. In nodel 3, when one conpared both
baseline RNA, CD4 and age. Both baseline RNA and CD4 were
i ndependently predictive of outcone in a fairly significant
f ashi on.

The final nodel | will describe to you is nodel 6
where all of the variables, baseline RNA, RNA attained at
24, baseline CD4 and CD4 obtained at 24, are included in a
conplicated nodel. But, by and large, all 4 variables are
i ndependent|ly predictive of where the child or where the
group is going to go. W see risk reductions in the range
of 40 to 50 percent for each |og decrease in RNA at baseline
or each | og RNA decrease from baseline to week 24. These
are fairly simlar risk reductions to what has been
described for adults in adult trials.

(Slide)

Just to show what sone of our challenges are in
the future, this is basically a graphic denonstration of
where we are or post-ACTG 152. The top line here represents
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baseline RNA data for infants |l ess than 30 nont hs of age.
Wth nucl eosi de therapy as used in ACTG 152, | show a
maxi mum of about a one log reduction in RNA a nodest
reduction but clinically significant.

As you can see, we still have 3 to 4 logs to go to
reach undetectable RNA. Wether this is going to be
achi evabl e in young pediatric populations is yet to be
proven. | think it is very reasonable to expect in children
over 2 or 3 years of age that they will probably perform
simlarly to adults on very aggressive therapy. However, it
is still unsure how many of these younger infants we are
going to get to undetectable RNA with aggressive therapy,
and those trials are just beginning or ongoing.

(Slide)

| will just take one mnute to acknow edge sone of
t he peopl e who played inportant roles in these anal yses,
Claire Raskino and Tim Ramacietti, at SDAC at Harvard School
of Health, did nost of the analysis and nanagenent of the
data base. Jane Engl and, Carol Baker and Steve Spector were
t he principals on protocol ACTG 152, and the four
| aboratories that perforned the assay, and the assay that we
used was the NASBA assay, are here. These are all ACTG
certified |laboratories. Thank you.

DR. HAMVER: Thank you very nuch. | think what we
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will do before nove to the third pediatric talk, is to take

a 15-mnute break here since we are running a few m nutes

behind. So we will return at 11:18 and start pronptly.
[Brief recess]

DR HAMVER. W are going to conplete the
pediatric data section. The next speaker is Dr. George
Johnson of the Medical University of South Carolina, who is
going to present the virologic results from ACTG 300.

H V- RNA Resul ts: ACTG 300, George Johnson, MD.

DR JOHNSON: | would Iike to thank the Committee
for inviting nme to speak. Actually, Dr. MKinney shoul d be
here as the protocol chair and driving force behind this
protocol, but he is having a lot nore fun refining his blues
guitar skills in West Virginia right now.

(Slide)

This slide is to reflect the nunber of people that
are involved in these protocols and give everyone credit.

(Slide)

ACTG 300 was substantially simlar in design to
ACTG 152 but we are at a much nore prelimnary stage of
anal ysis of the data so our virology is going to be
extrenely limted and | amjust going to present the data
that we have, with a summary of the trial

The objective was to conpare AZT-3TC conbi nation
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therapy with the better of ddl or ddl plus AZT therapy with
respect to progression, with a decision being nmade as to

whi ch of the two ddl-containing arns shoul d be determ ned
based on the clinical results of 152. Actually, the AZT-ddl
dual therapy armwas discontinued in May of 1996 on the
basis of the clinical conparison of the 152 results. That
was prior to our virology data being conpletely avail abl e.

The patients were very simlar. They were
synptomatic H V-infected children, and they had to have |ess
than 8 weeks of prior antiretroviral therapy. This was also
slightly different from152 initially in that this all owed
for perinatal AZT therapy, and they were between 7 weeks and
15 years of age.

(Slide)

The endpoints were very simlar but there were
some mnor differences, primarily related to neurol ogic
endpoi nts. But the principal endpoints were devel opnent of
a new category C disease or death, inadequate weight growth
velocity of deterioration neurol ogically.

(Slide)

As of April 4, 1997 when the data set was frozen
for DSMB anal ysis, there were 615 children who had been
enrolled in the study; 596 were able to be evaluated, and
the data was on the conparison of ZDV-3TC or ddl with 471
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eval uabl e children. The data was current within 2 nonths
for 98 percent of the patients on treatnent, and the nedi an
foll owup at that point was 9.4 nonths.

(Slide)

This is just to show the simlarity of the
popul ation in the 2 treatnent arns that were anal yzed for
the DSMB and to give you baseline data relative to CD4
counts, which were very conparabl e, and nedi an RNA | og
titers, which were al so conparabl e.

(Slide)

The primary analysis was on the tine to clinical
progression or death, and there was a statistically
significant difference between the arns, the top solid arm
bei ng the ZDV-3TC, the bottom bei ng ddl.

(Slide)

This just gives you a breakdown of the nunber of
endpoints. There was a total of 53 endpoints which
contributed to that analysis, 38 in the ddl arm 15 in the
ZDV-3TC arm As you can see, there was also a | arge
difference in death as a first endpoint, but a | arge nunber
of the endpoints, simlar to 152, were CNS deterioration and
wei ght-growt h failure.

(Slide)

This is the breakdown and stratum | ooki ng at
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children under age 3 relative to tinme to clinical
progression or death. Again, this is nore inpressive than
the total set and, actually, 44 of the clinical progression
or death endpoints were in this subgroup or stratum of the
popul ation. That was 83 percent of the endpoints.

(Slide)

This is | ooking at the sane data relative to those
in the over 3 age stratum and there was not a significant
di fference. Looking just at survival for the whole
popul ation, you can see there was a significant difference
in survival in favor of the ZDV-3TC arm

(Slide)

| amgoing to through this very fast because this
IS just weight growh presented as Z scores for these, with
zero being normal growmh. You can see that even with the
ddl arm which is the lower arm there is sone benefit in
that it increases above zero, and the ZDV-3TC armdid better
as far as weight growth than the ddl nonot herapy arm

(Slide)

Simlarly for height Z scores, although there was
much nore variability in neasuring height, particularly in
young children--and the data presented is only for the under
3 stratum-there is a simlar trend in the over 3 stratum
but it is not nearly as inpressive.
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(Slide)

Probably data that people want to |l ook at nore is
on C4 counts frombaseline. This is a change in absol ute
CD4 count from baseline, with the bottomline being ddl
nmonot her apy, zero being no change from baseline; and the top
line, solid, and being ZDV plus 3TC, and there was a
substantial increase, particularly early on, but it was
sust ai ned out through 48 weeks of therapy. This is under 3
years of age.

(Slide)

This is the sane data presented as percentage,
which is nore stable in the young infants. There is a
gradual decrease over the first several years of life in CDM4
counts, as has been presented. So this is CD4 percent,
younger stratum and simlar in the older stratum both
favoring the ZDV-3TC arm

(Slide)

This is the mean change in viral RNA on a | og 10
scal e conparing the ZDV and 3TC. There was a sustai ned
difference out to 36 weeks, again favoring the ZDV-3TC arm

(Slide)

This is including all of the patients that were
simul taneously enrolled to the first 3 arnms prior to
di scontinuation of the ZDV-ddl arm and conparing them for
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time to clinical progression. You can see that the ZDV-3TC
and ZDV-ddl arns, at the top, overlap and were

i ndi sti ngui shabl e, both being substantially better than the
ddl nonot herapy arm

(Slide)

Survival was simlar in the 2 dual therapy arns
conpared to the ddl nonotherapy arm which is different than
what had been found in 152 and we don't have a answer at
this point yet as to what the difference was.

(Slide)

This is looking at t he viral |oad data including
t he ZDV-ddl dual therapy arm which resulted in |levels
bet ween the ZDV-3TC and ddl nonot herapy effect. This is
again limted to the patients who were sinultaneously
enrolled in all 3 arns.

(Slide)

So our conclusions are that ZDV plus 3TC was
superior with respect to H V di sease progression, survival,
wei ght and hei ght growh rates, and CD4 and RNA changes.

These effects were sustained through 48 weeks of
therapy. There was a nean increase in CD4 cells of 125 to
190 cells, and a nean increase between 0.7 to 0.9 |ogs of
viral RNA

There were no significant differences in toxicity
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between the arns. There was a slightly higher rate of
hepatotoxicity in the ddl nonotherapy arm

(Slide)

When patients were random zed to all 3, the 2 dual
t herapy arns wee superior to the nonotherapy armwth
respect to H'V di sease progression and survival.

The differences between this study and 152 nay be
due to slight differences in progression criteria, and that
will be | ooked at; sone other factors which we really don't
have any handl e on; and chance.

The conbi nation therapy should be preferred to
nmonot herapy for antiretroviral therapy of infected children,
particularly under 3.

And | have lost the last slide. The other thing I
think I have already nentioned so we can just end it and see
if there are any questions.

DR. HAMMER: Thank you very nuch. | would just
ask the panel if there are any imredi ate, pressing questions
for Drs. Mdfenson, Palunbo or Johnson on the pediatric data.
Dr. Fei nberg?

DR. FEINBERG | just have one clarification
guestion. For the ACTG 152 group, what was the eligibility
criterion around prior antiretroviral therapy?

DR. PALUMBO The ACTG 152 pediatric popul ation
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essentially had to ...[not at m crophone; inaudible.]

DR. HAMMVER:  Any ot her questions? Chris?

DR. MATHEWS: Also for Dr. Palunbo, on the 152
data, where you presented those Cox nodels with main effects
for CD4 change and RNA change at, | think, 24 weeks, did you
|l ook in the anal ysis at discordant responders, or what was
t he preval ence of discordant responses between those 2
mar kers? In other words, CD4 going up, viral |oad going up
or the opposite?

DR. PALUMBO. Those anal yses are ongoing. O her
than the standard anal yses presented, the other anal yses
| ooking at trends and counter-trends, are ongoing. So we
don't have a | ook at whether RNA going one direction and CD4
in another are issues that we see conmmonly or uncomonly in
this pediatric popul ation.

DR EL-SADR: It seens to ne that |ooking at the
contrasting pediatric experience and the adult experience is
that the clinical events, primarily CNS and growth events,
happened pretty rapidly. You can see differentiation in
these trials pretty early. So it is different fromthe
adult clinical trials where you have to continue the trial
for a very long tinme until you get the clinical events. How
much of an advantage is it to | ook at the 24-week viral
endpoi nt event versus 36 weeks clinically then? | nean, did
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you actually try to look at it this way?

DR. JOHNSON. | can say for 300 that we haven't
yet |l ooked at that. This is about what we have. The
virol ogy that we have is about 70 percent of what needs to
be done.

DR. PALUMBO.  Yes, | would concur with George.
ACTG 300 ended rather abruptly and quickly fromstart to
finish wwth clinical endpoints only. The problem| think we
are going to see though, as we progress in pediatrics and as
we have seen with our adult colleagues, is that as we are
able to lower viral load to | ower quartiles, shall we say,
the risk is going to becone nuch | ower for disease
progression and | think in pediatrics, hopefully, we wll
| ose the ability to use clinical endpoints routinely in very
aggressive protocols. So | think we are really going to
need to use CD4, RNA and any ot her |aboratory markers we can
find to better define how clinical reginens are working or
not working in future clinical trials.

DR. JOHNSON: That is ongoing in the pediatric
ACTG that transition to using virologic and other surrogate
mar kers.

DR. HAMMER | just have one qui ck question for
Dr. Johnson. One thing that is striking in the ddl arm
therapy is the 0.2 to 0.3 reduction at week 12, a | ower
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reduction than one m ght expect as seen in other studies
with ddl. Is there any drug adherence data? One woul dn't
expect that nmuch in the way of resistance.

DR. JOHNSON: That was col |l ected but we don't have
t hat anal yzed yet. That was collected by report so there
was no nonitoring of |levels on a conpliance type of basis.

DR. HAMMER:  Thanks very much. | think we should
nove on now to the open public hearing. W have a nunber of
speakers signed up.

There are a couple of issues first. Please |limt
your coments to five mnutes or less. Also please nake any
financial disclosures. |If there are no financial
di scl osures to make, please state so.

The first speaker in the open public hearing
session is Dr. Victor DeGetolla, fromthe Harvard School of
Publ i c Heal t h.

Comments, Victor DeGetolla, Ph.D.

DR. DEGRETOLLA: Dr. Victor DeGetolla, fromthe
Harvard School of Public Health. |In ternms of the financial
di scl osures, | amone of the principal investigators of a
project funded by G axo to |look at the role of markers
across a w de range of studies.

As everyone knows, a nunber of drugs have been

approved in the past few years that have |lowered vira
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burden and extended AIDS-free survival, and the effects are
seen in national surveillance, as well as clinical trials
and every doctor's office. So it is natural to want to
change standards for regul atory purposes.

| have a few concerns about this. Drugs, of
course, have a nunber of inportant effects. 1In addition to
reduci ng viral burden, they can also induce resistance both
to the drug the patient has taken and to other rel ated
drugs.

So in addition to knowi ng RNA, you have to know
sonet hi ng about whet her a drug nai ntains or reduces future
treatnent options, and whether it works in patients who nay
have reduced options because of nulti-drug resistance. The
probl em of course, is that new drugs will be used in
conbi nation and patients take sequences of treatnents. So
how can we eval uate the contribution of an individual drug?

| think one thing we can do is try to do |long-term
foll owup reginmens that include the drug of interest to find
out the duration of suppression and other |onger-term
consequences, |ike what treatnent options remain after a
patient has had an adverse virol ogi c response.

In addition, | think studies of the best
strategies for how to use drugs may aid regulators in
determ ning what features a drug should have. For exanpl e,
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if a strategy study showed that the best way to initiate
therapy is to use a protease-containing reginen and if they
showed that patients should switch therapy as soon as there
was any detectable virus it would be clear that what a drug
should do is either work well in a protease-containing
reginmen to maintain virus bel ow detection as |ong as

possi ble, or work well in a group of patients who have had
and already failed a protease-containing reginen.

On the other hand, if we were to see that the best
way to initiate therapy was not to use a protease right away
and the best tinme to swtch would be after a patient had a
viral |oad count of 5,000, then there would be different
standards that a drug m ght be held to.

Now, there has been a | ot of discussion about
strategy trials. | saw Ellen Cooper in the audi ence, who
has spoken about the useful ness of such trials. W haven't
yet seen one. Perhaps if regulators and the Advisory
Conmittee were to consider whether such evidence woul d be
useful for regulation, it mght help encourage the
devel opnment of studies.

My only question m ght be do we need clinical
endpoi nt studi es any nore or does RNA provide enough
information? | think it mght depend on patient class. |If
you have a class of patients for whomyou can get nearly
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conpl ete and durabl e suppression, as well as CD4 count

i ncreases and no ot her serious consequences, that
informati on m ght well be enough. But if you are talking
about patient popul ations that are harder to treat, with
drug-resistant virus where you can't attain full antiviral
suppression, then partial suppression of RNA may not be
enough and clinical endpoints m ght be useful.

So in conclusion, the recommendations that | would
like the Commttee to consider are the useful ness of |ong-
term studi es of suppression; evaluation of the effect of
drugs on future options of treatnent for the patient, as
well as the initial RNA response; and eval uati on of whet her
a drug mght work well in a hard to treat popul ation; and,
finally, sone recomrendati ons regardi ng strategy studies
that m ght denonstrate how best to use RNA or resistance
i nformati on.

DR. HAMVER: Thank you very nuch, Victor. The
next speaker is David Scondras, from Boston.

Comments, David Scondras

MR. SCONDRAS: Thank you. | represent a non-
profit organi zation called Search for Cure that is funded by
a great many sources, community groups, Roche D agnostics,
| RC, Agrom Pharnmaceuticals, state departnments for public

heal t h.
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| have passed to each of you a nore conplete
rendition of the testinony that | wanted to introduce today.
G ven the burden of testinony that you are under, | wll try
to make this brief and imt my conmments to a reflection on
the nine points that | put forth in the docunent which was
circulated to each of you

The first three really would be no surprise to you
i nasnmuch as the community reflects the general comrunity
feeling, which | think is fairly w despread and which |
infer fromconversations with dozens, if not hundreds, of
peopl e over the last six nonths in the H V-positive
communi ty and advocates that, essentially, there seens to
exi st sufficient data to warrant the use of viral |oad for
t he approval of therapeutics.

Having said that, | would l[ike to turn ny
attention to those things that m ght not cone on your table,
and to bring to the table a handful of concerns regarding
that issue that m ght otherw se not be discussed and that we
woul d feel a need for sone reassurance.

The first is the assunption we make, and we woul d
hope this Comm ttee woul d conmuni cate that assunption, that
the FDA will continue to ensure that conpanies take
responsi bility beyond full approval for seeing, in a |ong-
term sense, what the effects of the approved drugs are, both
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in conbination, side effects and so forth. That is a
presunpti on we make. How do you ensure that there are Phase
IV trials that are, in fact, adhered to?

Anot her assunption we are nmaking is that the FDA--
and this is a bit of an irony, we are sitting here,

di scussing the use of these tests for FDA to determ ne which
treatnents are effective while they are not permtted to be
used by clinicians to nmake treatnent decisions; they are
approved for prognosis at this point. |In fact, the best of
them second generation tests that Chiron has and Roche,
have not been approved at all and, yet, we know there is a
need for them | think a nmentioning of that to the FDA
woul d be greatly appreciated.

A third concern of ours is that we really hope and
we assune that if, indeed, you find that viral load is an
applicabl e surrogate marker to approve with therapies, are
we referring to all therapies, not just antivirals?
| nasnuch as there is a wealth of data show ng i ndependence
of the viral |oad nunbers, whether you are tal king about
reduction in or the actual absolute value of, and clinical
progression etc., it would be extrenely disturbing if it
turns out that there was a therapy that had inplications for
viral |oad that was not approved or supported because it was
not a drug. That would create a significant concern.

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

123

We al so assune that duration as well as viral
reduction is viewed as inportant by the FDA. And we appl aud
them for the work they have already done and the concern
t hey have expressed about the whole issue of duration.

However, the nost inportant concern we have i s one
that I know you will find hard to focus on and | question
the extent to which you can address it. But it goes like
this, the FDA decision to use viral |oad could very well
have the uni ntended consequence of reducing research under
devel opnent of i nmmune-based therapies, including those to
restore i nmune function.

It is the old story of folks | ooking for their
lost wallet while the light is good. The problemthat we
have with this is that there are a ot of folks who at this
poi nt do not see any reason to believe will necessarily
benefit a great deal fromthe new therapies, people for whom
drugs have failed, people in whomthe i mune system damage
is such that it will not be reconstituted with
antiretrovirals. W can show you studies, if you would |ike
to see them on the extent to which FDA decisions in effect
directly inpact the amount of dollars that go into research
in certain areas.

We woul d, therefore, ask you, given the potential
negati ve consequences of this decision, to tell the FDA to
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take a step to aneliorate that. And | think it has an
ethical responsibility to do that, in particular, to convene
an assenbl age of i1 mmunol ogi cal experts to identify and cause
data to be assenbl ed on i nmunol ogically rel evant surrogate
mar kers so that the nessage that comes out fromhere is not
that this is the gold standard at the end of the rainbowto
whi ch every dollar in the world flows but, rather, as one of
many, to be foll owed by others.

| know it is unusual to request that the FDA
becone proactive instead of reactive, but I know that David
Fei gal has done an extraordinary job in that area at CDER
and will do so at CBER. And | am hoping that you will take
the tinme and be willing to nmention to the FDA the extent to
whi ch many peopl e are concerned that the decision wll
actually end up not narrowi ng the tunnel of researches to
t hose chenot herapi es whi ch reduce viral |oad rather than
broadening themto | ook at restoration and | ook at other
concerns that we all have.

Thank you for taking the tine to listen to ne, and
| really appreciate the work that you are doing.

DR. HAMVER: Thank you very nmuch. The next
speaker is Jules Levin, fromthe National AIDS Treatnent
Advocacy Project.

MR. LEVIN. | pass today. | would |like to speak
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t onor r ow.

DR. HAMMER: Ckay. Make sure you are listed for
tomorrow s public session. The next speaker then is Al an
Nor burn, fromthe AIDS Treatnment Project in London

Comments, Al an Norburn

MR. NORBURN:. | am speaki ng today on behal f of
Rafi d Babi kani an of the AIDS Treatnent Project, Executive
Director of the AIDS Treatnment Project. ATP is funded by a
wi de range of drug conpani es, corporate donations and
organi zati ons such as the Elton John AI DS Foundati on.

There are several unique difficulties in the
currently facing regulatory authorities evaluating anti-HV
drugs. The European AIDS Treatnment G oup believes that
there is a way forward navi gati ng between these obstacles to
rational and conpassi onate system of H V drug approval .

Twenty-four week surrogate marker trials can show
the efficacy of the new drug in conbination. Viral |oad and
CD4 are inportant tools in determ ning prognosis and
treatment efficacy. But 24 weeks is not |ong enough to
determ ne the duration of the surrogate marker changes and
24-week anal yses shoul d be part of |onger surrogate marker
trials, one year or nore, which would continue to | ook at
duration of effect, including |longer-termsafety and when to

swi tch drugs as an endpoint.
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| can illustrate the point wwth ny own personal
circunstances. | amnow in week 26 of conbi nation therapy
which is failing to realize the goal of conplete suppression
of viral replication. Having already been through the
trauma of deciding which therapy to use as a first-line
treatment, I amnow in sonething of a hit and m ss situation
in deciding how to continue.

The reality of the situation is that surrogate
marker trials are highly unlikely to fully predict all of
the clinical ramfications of a particular conbination
therapy, and it is probably inpossible to conduct
traditional clinical endpoint studies with nost drugs that
wi || be seeking licensing approval in the next few years.

| deal ly, the day a drug is approved | would Iike
to know everything about it, not only how safe and efficient
it is, but also guidelines on how and when to use it. This
reality urgently necessitates exploration of non-traditional
nmet hods of assessing clinical efficacy of drugs, including
treatnment strategy trials and observational data bases.

Such net hods may not be as statistically sound or
scientifically accurate as traditional blinded clinical
endpoi nt studies, but at the nonment they are the best hope
we have for obtaining sone clinically useful information.
They coul d not say how efficient a drug is, but they would
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conpl enent the information we al ready have, hel ping us
attai n maxi mum nmet hods once efficiency has been shown by
surrogate markers. They could provide valuable information
with direct clinical relevance, particularly if there were
to be uniformdata collection fromtrial to trial, allow ng
for easier neta-analysis.

In addition to focused safety and interaction
studi es, w de extended access prograns shoul d be encouraged.
Targets or guidelines for the nunber of people who should be
exposed to a drug prior to filing for licensing approval and
the I engths of exposure tine will help to ensure that
additional safety and interaction problens are identified
early on.

Pat ent extensions could be offered to drug
conpani es as an incentive to conduct uniform studies and
access prograns. This would nean a degree of cooperation
bet ween the drug conpani es and frequently convened antiviral
expert groups. Such groups could be responsible for
advi sing on eval uation on post-approval comm tnent.

New drugs are desperately needed by HI V-positive
peopl e for whom current drugs are no | onger working or whose
regi nes have beconme too unrealistic to conply with. Each
nmont h that passes by w thout new drugs nore peopl e becone
ill and die. W hold the fate of these people in our hands.

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

128

Thank you for [|istening.

DR. HAMVER  Thank you very nmuch. The next
speaker is Francois Houyez, fromthe European Al DS Treat nent
G oup in Paris.

Comrents by Francois Houyez

MR. HOUYEZ: Good norning.

DR HAMVER. | don't think your mke is on. For
your overheads, just stand aside when you show them so the
entire audi ence can see them W had sone trouble with the
earlier overheads.

MR. HOUYEZ: M nane is Francois Houyez. | am
with the European AIDS Treatnment G oup. This group is based
in Europe. This group is funded by a wi de range of grants
from the European Union.

DR. HAMVER: | think your m crophone is still not
on.

(Slide)

MR. HOUYEZ: ACTG presented a nonth ago a docunent
to the European Medicinal Eval uation Agency which is
reviewmmng the criteria to evaluate new drugs. These new
gui del i nes shoul d be published in Septenber or Cctober. So
in a few wrds, we cane to a decision on such indications
i ke these results.

(Slide)
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Dal e Kenp and others presented in St. Petersburg a
few days ago data which clearly shows that naxi mum
suppression of viral load is one of the nmain predictors of
the duration of the effect of an antiretroviral treatnent.

(Slide)

Based on this information, we | ooked at the kind
of information that we have and the kind of information
whi ch people need to nmake their decision and to eval uate the
treat nent.

(Slide)

We cane to the point that it is not enough just to
know t he percentage of people who achieve results of a viral
| oad bel ow such-and-such a threshold. The nmain information
we have to know i s what maxi num suppression of viral |oad we
can achieve and howlong this will last, and how we deci de
that we have to change our treatnents.

So on these curves | show you sone indication of
first treatnment which conmes to the nadir, the maxi mum
suppression of viral |oad, and the different situations
afterwards. The question is howlong a tinme clinical trials
have to be run to show such maxi mnum suppression. |deally,
if the treatnent really works well, you won't be allowed to
see such results for a long period of tine. So we cane to a
decision that a 24-week trial should be the best average
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time, not too short but not too long. W cane to the point
that the slope of decay could be an indicator of treatnent
potency froma single drug if you conpare to another reginen
whi ch doesn't contain that drug.

(Slide)

So the principles are to grant conditional
approval on the basis of 24-week surrogate narker with nore
prelimnary safety data. The 24-week surrogate marker can
show initial efficacy of the new drug conbi nation. HI V-RNA
and CD4 evol ution have to be evaluated or el se you woul dn't
be able to really know what the treatnent benefit is. As I
said, there is a strong correlation between H V-RNA nadir
and duration of maxi mumresponse, and there is not such a
correlation between RNA at baseline and duration of
treat nent.

(Slide)

But 24 weeks is not |ong enough. This analysis
shoul d be part of a much longer trial which will docunent
the tine to switch fromone treatnent to another one. So if
approval should be based on a 24-week trial, then we should
go on with such trials to docunent nore data about the best
way and when to switch treatnent.

(Slide)

In addition to this, we addressed this point with
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t he European agency, that trials need to | ook at a w der set
of drugs when considering drug interactions, not especially
recreational drugs but also a broader range of drugs.

(Slide)

And to conpile the theories and profile in vivo as
a part of the dossier. W consider resistance to be a
safety issue as well because of individual consequences when
you fail because of resistance. It also has public health
i ssues fromthe point of view that resistance is a safety
issue. This is why we would |i ke to address the resistance
data as soon as any other data in the devel opnent of new
drugs, which is not the case right now.

So these are the main points that should be raised
to the CPMP and | will stop here and thank you for your
attention.

DR. HAMVER  Thank you very nmuch. The next
speaker is Linda Ginberg, fromthe Foundation for AIDS and
| nmmune Research Project Reform [If she is not here, the
next speaker is Bill Bahlman, from ACTUP, New Yor k.

Comments, Bill Bahl man

MR. BAHLMAN:  Thank you. Bill Bahl man, from Act-
Up, New York. | amalso an officer of the Community
Advi sory Board at NYU Bell evue. | wear a nunber of hats.

ACT- UP, New York accepts no pharmaceutical grants, nostly
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their own fund-raising efforts.

| am going to be speaking nore at |ength tonorrow
but | wanted to raise one point, and that was in reference
to what Don Branbilla said today bout the variability of
response of viral |load tests and I just wanted to touch on
that before giving ny full remarks tonorrow.

| think it is very inportant that what he said
relates very closely and very inportantly to one's own
personal care, to not make quick judgnents on a drug reginen
t hat sonebody may be taking with their private physician or
inaclinic, and to have confirmation viral-load tests done,
as well as those who enroll in clinical trials should not
junp out of a clinical trial based on one viral-load result.

But when you relate it to what the FDA is
proposing in terns of accepting viral |oad and percentages
of patients that go to undetectable levels, the 6-nonth
period and then 48-week period, it doesn't represent the
sanme kind of problem because you are going to be doing a
viral -load tests every 2 weeks initially, then every 4 weeks
and then maybe | ess so often but still doing themregularly
for the second 24 weeks of a study, and there outlining test
results should not present a problemto anal yze percentages
of patients that go undetectable. Thank you.

DR. HAMVER: Thank you. The next speaker is Dr.
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Iris Long.
Comments, Iris Long, Ph.D.
DR. LONG MW nane is Iris Long. | reside in
Jackson Hei ghts, Queens, New York. | am a pharnaceutica

chem st by background. Since 1987 | have been an advocate
of people living with AIDS H'V, focusing on nedication
devel opnent, especially during the experinental phase.

| am a nmenber of AIDS Coalition to Unl eash Power,
ACT-UP, New York, a volunteer organization, AIDS activist
organi zati on, and a nenber of the Community Advisory Board
for the AIDS Clinical Trial Unit at M. Sinai Medical
Center, both in New York GCty. | have no financia
association with any drug conpany or device conpany.

Wnen AIDS treatnent activists would give their
full support to new viral-load trial designs and associ ated
drug approval process if wonen living with AIDS H V are
included in the process of devel oping and i npl enenting these
trials.

Before such trials are designed, issues concerning
wonmen' s access to these new trials need to be addressed.
Wrmrmen with life-threatening AIDS H V di sease are still being
explicitly and inplicitly excluded frommany drug trials
sponsored by the federal governnent and pharnaceuti cal

manuf acturers. Mnitoring wonen's access to these
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treatments has not been effectively done by either the FDA
or the governnent-funded ACTG program

In 1996 Centers for Disease Control reported that
the nation's femal e adult, adol escent popul ation represented
20 percent, with the race ethnicity profile being 21 percent
white, 59 percent black and 19 percent Hi spanic. According
to the ACTG s inflated data, wonen's participating in Al DS
ACTG trials is 15 percent. However, they include in their
15 percent female participation figure a significant nunber
of pregnant wonen participant enrollees, 1,400 or the 6, 000,
of the pediatric ACTG program Pediatric trials are not
testing treatnents for wonen. Subtracting pregnhant wonen
gi ves 12 percent wonen participants, not 15 percent.

What needs to be done is that an ethical national
research policy should be devel oped. Wnen living with Al DS
H V around the country shoul d have anple opportunities to
di scuss with the FDA governnent-funded clinical trial
progranms and drug conpani es, patient options and issues
involved in new antiretroviral trial design. The FDA nust
require the inclusion of wonen in new trial designs so that
meani ngf ul anal ysis of wonen can be done.

The National Institute of Allergy and Infectious
D seases and the FDA should closely nonitor wonen's access
to governnment and non-governnment new viral-load based trials
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in all phases of devel opnent, including local site
monitoring. Effective community advisory boards should be a
part of this process. Thank you.

DR. HAMMER: Thank you. That concl udes the open
public hearing section. There is one final thing, Dr.
Johnson has asked just to show his |ast slide to conclude
our norni ng.

(Slide)

DR. JOHNSON: The first thing that |I have al ready
tal ked about was the very suboptinmal therapy with ddl.

Monot herapy did have sone beneficial effect on disease, and
that is useful information for pediatricians where
conpliance may be even a greater problemthan in adults, and
sone famlies will only be able to conply with a nonot herapy
approach, at least initially.

The specul ative second one there about nore than a
0.3 log drop at 12 and 24 weeks may be associated with
differences in rates of survival and clinical progression.

But the last, relative to this portion of the day,
is the inperative to study conbinations, particularly those
cont ai ni ng non-nucl eosi de reverse transcriptase inhibitors
and protease inhibitors rapidly in children, to allow access
of those therapies.

In addition to this, just as a pediatric advocate,
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| would |ike to push for both devel opnent and testing of
formul ati ons which are able to be adm nistered to
particularly young children, which is |agging behind adult
drug devel opnent.

DR. HAMMER  Thank you very much. | have just
been apprised that there is one additional request to speak
at the open public session, Ron Baker, from San Franci sco.

Comments, Ron Baker

MR. BAKER: Good norning and thank you for the
opportunity to speak here this norning. | am Ron Baker,
Editor in Chief of the AIDS Treatnent publication fromthe
San Franci sco AlIDS Foundation. In terns of financial
di sclosure, in the current fiscal year the San Francisco
Al DS Foundati on has been the recipient of educational grants
fromd axo Wellcone, Inc. and from Hof f man- La Roche.

| am here today to present the views of the
Foundati on on three issues related to the use of H V-RNA
testing in clinical studies. First, we feel that the tine
has conme to elimnate suboptiml treatnent arns in
conparative clinical studies. Second, a nunber of studies
reviewed here, this norning, have shown that viral-Ioad
nmeasur enent denonstrates the useful ness of experinental
drugs nore quickly and just reliably as clinical endpoints,

in our view Thirdly, we feel that drug |abeling should
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reflect the way in which drugs wll actually be used
clinically.

The recently issued guidelines for the use of
antiretroviral agents are clear regarding decisions to
initiate or change therapy. Such decisions, according to
t hese recommendati ons, should be gui ded by neasurenent of
H V-RNA and CD4 T-cell counts, as well as by the clinical
condition of the patient.

At the San Francisco AlIDS Foundation we feel that
it is no longer justifiable to extend clinical studies until
clinical endpoints, such as the deaths of study participants
have been reached. |In our view, accelerated approval can be
granted, as it is now, based on viral-load suppression in a
significant nunber of study participants wth perhaps as few
as 18 to 24 weeks of data. Full approval could be granted
to a new drug based on about a year's data, provided that
t he magni tude of viral suppression is great enough and
remai ns durable. Defining "great enough”" and "durable
enough” remnai ns probl emati c.

At the sanme tine, it is very inportant for
clinicians to know who does not respond well to drug so that
i ndividuals can switch to a potentially nore effective
regi nen.

Concerni ng drug | abeling, the Foundation supports
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t he use of |anguage in the FDA indication that a drug shoul d
be used "to achieve maxi mal viral suppression” rather than
treatnent of HIV disease. This nore precise and descriptive
| anguage in labeling will provide greater clarity to

physi cians and to patients concerning the real objective of
antiretroviral therapy, which is to reduce the viral load to
as low a level as possible for as |ong as possi bl e.

In summary, the Foundation asks the Commttee to
recomend, first, the elimnation of suboptinml study arns.
Second, we strongly support the use of viral-Ioad
measurenent as an endpoint in AIDS drug studies. Finally,
we advocate the use of | abeling that accurately reflects how
a drug affects HV viral | oad.

These are urgent concerns and we feel they should
be i npl enmented by FDA as quickly as possible. Thank you.

DR. HAMMER:. Thank you very nuch. |If there are no
ot her requests to speak at the public hearing, I amgoing to
adjourn the norning's session. W can reconvene in one
hour, at 1:20.

[ Wher eupon, at 12:20 p.m, the proceedi ngs were

recessed, to be resunmed at 1:20 p.m this sane day.]
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AFTERNOON SESS| ON

DR HAMVER W are waiting for the sound
engi neer, but if you wll please take your seats, we wll
start in a nonent. W wll start with this one m crophone
t hat appears to be working. This afternoon's session is
devoted to a series of presentations, first, a review of
antiretroviral guidelines, and then clinical confirmation of
H V- RNA changes. | would |ike to begin with Sherilyn
Stanley, fromNAID who will reviewthe antiretrovira
gui del i nes.

Review of Antiretroviral Guidelines, S. Stanley, MD.

DR. STANLEY: Thank you very nmuch. | would |ike
to take this opportunity to thank the organi zers for
inviting us to review these for you all

(Slide)

| amsure | don't have to remind this group of the
rapi d evolution that we have experienced in antiretroviral
t herapy over the past several years. This slide just sort
of summarizes that schematically. |In '87, wth nonotherapy
we coul d get nice suppression of virema but it did not
persist. By '94 we could give conbination 2-drug therapy,
and again we could get nice suppression of virem a but
generally it did not persist. Now, in 1997 we have

avai l abl e to us the conbination therapies, including the

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

140

protease inhibitors, and we are seeing again in a |lot of our
patients marked suppression of virema with sone |ong-term
suppression in sone patients.

(Slide)

The evol ution of therapy and the advances, al ong
with the rapid increase in nunber of drugs that have been
approved for HV therapy, have caused a | ot of confusion in
the field of the clinical practitioner. This was recognized
by the Secretary and she requested that Eric Goosby, head of
the Ofice of HV AIDS policy, in conjunction with Henry J.
Kai ser Foundati on, convene a panel that would have a three-
year life span at a mninmmthat woul d address clinical
i ssues of therapy for H V-infected patients, not just
antiretroviral therapy but also other issues, for instance
pedi atri cs perhaps, perhaps nmanaged care issues, whatever
clinical aspects of H V nmanagenent this panel w shed to
address. The first issue that with sone urgency the panel
felt needed to be addressed was antiretroviral therapy.

(Slide)

This is the panel that was put together, again,
co-convened by the Henry J. Kaiser Foundation and CHAP. The
co-chairs were picked to be Dr. Fauci, as the federal
representative, Dr. John Barton, from Johns Hopkins, as the
private community representative, thus, again solidifying
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that this was a uni que public-private partnership.

The panel nenbers were drawn froma large variety
of community activists, active conmm ssions, researchers and,
as well, nmultiple HHS agencies were represented as nenbers
of the panel.

Agai n, this panel has been constituted for three
years and they have just released, in the Federal Register,
the draft guidelines for antiretroviral therapy. Those
gui del ines are avail able through a 1-800 nunber. W are
still in a period of public cormment. At the end of that
period the coments will be considered by the panel and a
final docunment will be rel eased.

Let nme just summarize for you the process that the
panel went through. The panel net three different tines and
di scussed various aspects of antiretroviral therapy and the
data that was available. They relied on the recently
formul ated principles of antiretroviral therapy, which is a
docunent that is traveling in conpanion formwth the
gui del i ne docunent.

The principles docunent was derived by an Nl H
convened panel to develop principles of antiretroviral
therapy. These are basically the el even pathogenetic
principles that provide the rationale for why to treat and
how to treat. So the clinical practices panel used that

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

142

information as well as the experience of experts and their
own clinical experience to derive the draft guidelines.

Critical in their considerations was one of the
principles of HV disease, which is the fact that HV
replication is constant and active during all stages of HV
di sease. This would | ead one to think that one shoul d
perhaps treat early and treat aggressively.

(Slide)

However, the panel also considered very seriously
the data by Mellors et al., show ng that depending on the
| evel of RNA copies, tine to progression to AIDS is very
much faster with the higher viral burdens as opposed to
those with less than 9,000 copi es who have a prol onged
progression to AIDS and a fairly prolonged synptomfree
survi val

(Slide)

This is also shown in this graph where, as virus
| evel s increase going in this direction and as CD4 | evels
decrease going in this direction, you get increasing
progression with likelihood of devel opnent of AIDS within
three years.

(Slide)

Considering this data, the panel felt that there
were al so other considerations that would weigh either for
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or against early therapy in the asynptonmatic individual.
These were summarized in a table in the docunent. They were
al so discussed at length in the text of the docunent.

Again, this is for making the decision for the practicing
physi ci an when do you treat the asynptomatic H V-infected

i ndi vidual. The aggressive clinician, on the basis of
active viral replication, mght say treat early. The nore
conservative clinician or the patient that has other
considerations mght say let ne | ook at ny chance of
progression to synptomatic AIDS, and let me weigh these
other factors in here and decide whether | wish to del ay
therapy for sone tinme or aggressively treat at this point.
The panel tried to reach this sort of center view that
allows the aggressive clinician to treat early, but also
allows for and recogni zes the legitimcy of delaying therapy
in the asynptomatic individual, such that the
recommendations for therapy are really summarized in Table 5
in the docunent.

It was absolutely universal that any patient with
synptomatic H 'V infection or AIDS, no matter what the CD4 or
H V-RNA | evel s, should be treated. However, in the
asynptomatic individual wwith CD4 T-cells |less than 500 or
H V- RNA greater than 10,000 by bDNA or 20,000 by RT PCR, in
this category of patients treatnment should be offered based
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on the scientific principles that we understand with HV
di sease. But the strength of the recomrendati on for

treat nent shoul d be bal anced on the prognosis for disease-
free survival and the willingness of the patient to accept
t herapy and, sonme of those other considerations that I
showed you in the last slide. So this is really the group
where the approach of the clinician, whether aggressive or
conservative, and the considerations of the patient wll
make the nost difference.

Then in the asynptomatic patients where the CD4
counts are greater than 500 and the HHV-RNA is very low to
undet ect abl e, sone experts woul d del ay therapy and observe
but still there are sone experts who would treat these
patients based on the principle that there is always ongoi ng
viral replication and this is detrinental to the inmune
system Therefore, this option was allowed by the panel.

(Slide)

In order to hel p nmake this docunent as user
friendly as possible and to help the clinician nmake these
decisions, there is a table in the docunent that gives the
Mel lors data: plasma viral |oad, CD4 count and percent
devel oping AIDS in three years, six years and nine years.
This is the nunber of patients that fell into each category.
These are the |l ess than 350; these are 351 to 500. Again,
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allowing clinicians to use either bDNA or RT PCR, with an
expl anation of how these convert fromthe MAX data which, of
course, was generated on frozen, stored specinens. Then for
the patients with greater than 500 CD4s this data is given.
So the docunent really provides the clinician with the
survival best data that we have to date, as well as the
other rationale, for or against, for the early treatnent of
the asynptonatic patient.

(Slide)

Once the decision to treat has been nmade, the
panel was unaninobus in stating that three drugs are the
first choice of therapy including a protease inhibitor, so
that two nucl eosi des or reverse transcriptase for instance
and a protease inhibitor, or perhaps a non-nucl eoside,
reverse transcriptase inhibitor. But it was unani nous that
once you decide to treat, you need to be aggressive so that
you achi eve maxi mal viral suppression with all the benefits
that that obviously gives, which is decreased devel opnent of
resi stance and ot her positive factors.

(Slide)

That decision was really based on the nultitude of
clinical trials we have show ng benefits of triple-drug
t herapy, either virologic or clinical benefits.

(Slide)
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Table 6 in the docunent shows what the panel
considered to be the optinmal choices and the alternative
choices. You will notice that in this table the preferred
choice is a highly active protease inhibitor with two NRTIs,
and the potential conbinations are shown.

An alternative reginen, again, for initiating
therapy in the asynptomatic patient was considered to be
nevirapin and two NRTlIs, as above, saquinavir in its current
har d- gel capsul e formnul ation.

(Slide)

Less desirable and, in fact, not recomended
unl ess there was sone sort of special clinical situation, is
the use of only two NRTIs wthout a protease inhibitor or
other third drug. Again, absolutely not recomended and
probably contraindi cated are all nonot herapies and these
particul ar conbi nati ons of two NRTIs.

(Slide)

The panel addressed the issues of when do you
change therapy. |In relationship to this neeting here, based
on the data that was reviewed by the clinical guidance panel
as well as the principles panel, the scientific principles
enunerate in the principles docunent that a ten-fold
reduction in virema at four weeks is a sign of successful
therapy, and that virus that is not under ten-fold by four
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to six nonths after therapy probably reflects suboptina
treat nent.

This is a table fromthe docunent. The first
bullet is discussed at nore length in the text of the
docunent. | wll recommend that that be read. The
gui del i nes for changing therapy woul d include subopti mal
reduction of plasma virem a after initiation which, as |
said, the panel took to be ten-fold reduction at four weeks;
reappearance of virem a after suppression or detectable
virus at four to six nonths after therapy; significant
increases in virema fromthe nadir of suppression; decline
in CD4 nunbers and clinical deterioration. Again, there
were several caveats of things to consider when a clinician
is considering changing therapy. | won't go through all of
those. They are included in the docunent.

(Slide)

The panel went so far as to try, with the m ninmal
data is available, to help the practicing clinician by
maki ng sone recomendations for what a potential change
woul d consist of. Again, this table, which is in the
docunent, outlines what the prior regi nen m ght be; what you
m ght consider switching to, given again that this is nostly
expert opinion because of the paucity of data that is
avai |l abl e.
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The panel did consider acute retroviral syndrone.
It was felt it was inportant to reeducate the clinician on
what that is so that we can perhaps achi eve better
recognition of this. So in the docunent is included a |ist
of the synptons. The panel basically said that nost experts
woul d probably treat a recogni zed case of acute retroviral
syndrome but was unable to cone to a firm concl usion about
the length of such treatnent, and ended up stating that
probably treatnent should go on indefinitely once it has
been initiated, again because of a |lack of data.

(Slide)

Again, relative to this neeting, the panel
obviously put great enphasis on H V-RNA testing and felt
that although it is still very inportant to get CD4 counts
to understand the i nmunol ogic condition of the patient,
viral burden data is what people are really using out there
in the academ c settings and in the clinical settings to
gui de their decisions about antiretroviral therapy.

So there is a table that instructs the clinician
on what the clinical indications mght be for RNA testing;
what information you woul d hope to get; and how you woul d
use that in your decision making.

(Slide)

This is sinply the second half of that table.
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(Slide)
Just to give a flavor of sonme of the tables that
are in the docunent, I amnot going to go through them but

there is a table describing characteristics of the NRTISs,

t he NNRTI s- -
(Slide)
--the protease inhibitors--
(Slide)
--and this one goes on for sone tine.
(Slide)

Drugs that should not be used, so that this wll
be avail abl e, hopefully, for the clinician's reference. W
ran these past David Feigal and his staff at the FDA, and we
hope that they are accurate and we will continue to update
them as nore informati on becones avail able. W appreciate
David's staff tinme on this.

(Slide)

Agai n, drugs which should not be used in
conmbi nation by category.

(Slide)

Various clinical drug interactions that are of
signi ficance.

(Slide)

Thi s conti nues.
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(Slide)

Al so interactions between the Pls and the NNRTIs
listed to date.

(Slide)

And this is the second half.

(Slide)

Finally, the panel also addressed the use of
antiretroviral therapy in pregnancy, and the reconmendati on
is basically that the woman's clinical status should be the
primary determ nant factor in treating or continuing therapy
wi th, of course, special considerations that one mnmust think
of the unborn fetus and possible teratogenicity and
carcinogenicity effects. There is a table in the docunent
that gi ves what information we have on that.

So where are we at? W have a week left in the
public conment period. | urge you, if you haven't obtained
t he docunent to get it and to please give us feedback
After the comments are then put together, the panel wll
review these, will make appropriate changes in the docunent
and the docunent wll then be published, hopefully, wthin
t he next several nonths.

There is a mechani sm being put in place for this
panel not only to go on and address other issues, but to
continually update this docunent so that as we get nore data
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on various agents or new agents appear they can be added to
t he docunent.

| will be glad to answer any specific questions.

DR. HAMMER: Are there any questions? | think no.
Thank you very nmuch. We will now nove on to the session on
clinical confirmation of H V-RNA changes. The first speaker
will be Dr. Jeffrey Murray fromthe D vision of Antiviral
Drug Products, FDA.

| ntroduction, Jeffrey Murray, M D

(Slide)

DR. MJRRAY: | amJeff Miurray, one of the FDA
reviewers who helped in planning this Advisory Conmttee
sessi on.

| would |ike to spend just a nonent to acknow edge
t he ot her individuals and groups who hel ped put this neeting
t oget her because it was quite a bit of an effort. W have
menbers from FDA Antiviral Drugs, but also we had a | ot of
help fromthe Surrogate Marker Collaborative G oup, other
| ND and NDA hol ders, and al so this neeting was put together
wi th sonme feedback from conmmunity groups at a neeting that
we hosted a nonth or so ago.

(Slide)

We are now begi nning the part of the neeting at

whi ch anal yses of the clinical trial data wll be presented
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and explored. This afternoon there will be presentations on
the clinical correlation of treatnent-induced H V- RNA
changes. Tonorrow we w || exam ne behavior or pattern of

H V-RNA in response to various antiretroviral treatnents.

(Slide)

In preparation of the foll ow ng presentati ons and
preparation for the Commttee's discussion tonorrow, | want
to cormment briefly on our rationale and our objectives for
this nmeeting and for the presentations that wll imrediately
foll ow.

There are several reasons this is an opportune
time to reevaluate clinical studies supporting traditional
approval. First, there are new therapeutic goals and
gui delines, as you have just heard fromDr. Sherilyn
Stanley. Specifically, we are in the mdst of a shift in
the way H V-infected patients are nmanaged clinically. In
contrast to the setting in which the past clinical endpoint
trials were conducted, we are now working in the setting of
H 'V nonitoring, potent drug conbi nati ons and new goal s of
therapy, that is, to maximally suppress virus.

Second, we realize that it was an opportune tine
because there was a sizeable accunul ation of clinical trial
data describing rel ati onshi ps between virol ogi c changes and
clinical disease progression. There is also a |arge anount
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of clinical trial data describing the behavior of H V-RNA
response to sonme potent drug therapies. W felt that the
state of this is sufficiently rich to start nmeking sone
recommendations for inproving trial design and we thought it
woul d be a m ssed opportunity not to explore this wealth of
i nformati on.

(Slide)

So, in short, our overall goals for this neeting
were to explore using H V-RNA as an endpoi nt, and al so as
anot her option for additional approval, and also as a | abel
indication. W anticipated that using HV-RNA as a primary
endpoi nt coul d have potential advantages in clinical trial
design for participants, for investigators, for sponsors and
al so for FDA

(Slide)

The reasons for considering the use of RNA as a
clinical endpoint for efficacy trials are really sone
potential advantages. That is, it is a |less conplex
endpoi nt than the current clinical endpoint which includes
approximately twenty different infectious di seases,
mal i gnanci es and ot her conditions.

Second, using RNA as an endpoint coincides with
medi cal practice, and you can't ignore this. Physicians use
this test to nmake recommendati ons.
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Third, we felt that an endpoint that we have
actual ly proposed, an endpoint such as tine to | oss of
virol ogi c response could be appealing for trial participants
and al so for those analyzing the data. This type of
endpoint could easily allow treatnment sw tches before
clinical failure and, at the same tine, treatnent swtches
woul d not necessarily disturb the study anal ysis because an
endpoi nt woul d have been achi eved before a treatnent switch
was actually required.

Last, with the advent of nore potent reginens,
powering studies for the relatively infrequent clinical
endpoints was and is becomng nore difficult. So powering
studies with respect to detecting differences in RNA
endpoi nt could offer us econony with respect to sanple
Si zes.

(Slide)

Al t hough we want to consider RNA endpoi nt studies
as anot her option for traditional approval for
antiretroviral drugs, we were confident that certain
conditions have to be preserved. First, clinical endpoint
studies need to remain an option and still should be
encouraged for answering certain clinical questions as
necessary. That is, RNA studies can support an indication
for lowering RNA. dinical studies can support an
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i ndi cation for del aying di sease progression, for AlIDS
denentia and for other type of clinical questions.

Second, we are fully conmtted to keeping al
early access nmechani sns intact, including accel erated
approval based on earlier, such as 16 to 24-week changes in
both CD4 and RNA. For the RNA endpoint short-term changes
woul d just sinply be confirnmed by | onger-term RNA studies
denonstrating durability.

Third, we are also conmtted to an accurate
eval uation of safety and tolerability. Al though RNA studies
woul d be powered for an RNA endpoint, clinical disease
progression data would still be collected. Information on
safety, tolerability, CD4 data, we all realize this is still
i nportant to be | ooking at.

(Slide)

Bef ore RNA coul d be used as a primary endpoint for
tradi tional approval, we believe the follow ng questions
need to be addressed: First, we need to be confident that
there is evidence that RNA reduction in itself is associated
Wi th decrease in clinical progression rate.

Second, we need to know best how to neasure and
anal yze these changes, what was nost clinically rel evant.
Third, we want to explore if there are any considerations
for using this endpoint in special subpopulations, and that
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is why we devoted a consi derable amount of tine this norning
to looking at the pediatric data that is available. The
clinical correlates presentations that follow w ||l address
nunbers one and three.

(Slide)

For this set of presentations that wl|
i mredi ately foll ow we devel oped a nunber of anal yses
gquestions pertinent to the relationship between RNA
reduction and clinical benefit. These are, to evaluate
whet her reduction of plasma RNA confers benefit; to describe
the relationship in nagnitude and duration of H V-RNA
reduction and clinical disease progression; to describe the
rel ati onship between virologic nadir and clinical disease
progr essi on.

(Slide)

To expl ore whether the prognostic significance of
H V-RNA i s dependent on baseline factors; to describe
appearance Hl V-RNA changes around the tine of the clinical
event, before and after; and also to explore the proportion
of antiretroviral treatnent effect that is nediated by
changes in both virol ogic and i mmunol ogi ¢ endpoi nts.

(Slide)

So we are asking the Commttee to evaluate a
collection of clinical studies. This involves nore than
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just pooling of data to produce a single mathemati cal
estimate of treatnment effect explained. |In fact, this has
not been done and you will not hear that.

I nstead, what will follow are five separate
presentations. Sone use data fromone trial and others have
conbi ned data when appropriate. There is a heterogeneity in
the studies. Not all studies use the sanme assays; not al
studi es neasure the sane tinme points or study the sane
popul ati ons.

Al though this heterogeneity can sonetines prevent
pooling of data, it is also very informative. For exanpl e,
you will see that all of these anal yses show that reduction
of plasma H V-RNA is associated with a decreased risk of
di sease progression, and they all show that the nore H V- RNA
is lowered the greater the reduction for the risks for
di sease progression. It is the consistency of results
across different studies and different patient popul ations
that constitutes very strong evi dence.

However, making a decision about the rel evance of
RNA requires beyond the presentations today. There are
ot her pieces of this puzzle. For exanple, we nust apply
what we know biologically, particularly with respect to the
devel opment of resistance. W can't ignore the fact that
concerns about drug resistance and the continued useful ness
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of the reginmens that we are approving is directly linked to
t he maxi mal suppression of virus.

W wi Il now begin these very interesting
presentations. The first speaker wll be Dr. Ian Marchner,
fromthe Harvard School of Public Health, and he wll be
presenting sonme data fromvarious ACTG trials.

Presentation by lan Marchner, Ph.D.

DR. HAMMER  Thank you very nuch.

DR. MARCHNER: My nane is lan Marchner. | ama
statistician with the AIDS Cinical Trials G oups,
statistical data analysis center at Harvard.

(Slide)

| am going to be tal king about a pool ed cross-
protocol analysis of a nunber of ACTG studies that we
conducted to assist the utility of treatnent-nediated
changes in plasma H V-RNA for predicting clinical
progression rates.

(Slide)

Just to give you sone background with regard to
the studies we are analyzing, this was a cross-protocol
anal ysis of seven ACTG studies involving a variety of
different treatnment regi nens. Most of the treatnent
regi nens we are dealing with involved nucl eosi de reverse

transcriptase inhibitors, particularly zZDV, ddl and ddC
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There was one study that included nevirapin and one study
t hat i ncluded saqui navir.

W nmade a decision in this analysis to include
even nonot herapy arns in the analysis, the reason being that
we are interested in |ooking at the association between RNA
responses with clinical progression, rather than the effect
of therapies on response.

The sanple that we are dealing with is going to be
all individuals in these studies that had baseline RNA
measurenents and CD4 neasurenents. Sone of the anal yses
that were performed included all such individuals, and they
nunbered 1, 330 altogether. Most of the anal yses, in fact
probably all the analyses that | amgoing to present today
are concerned with changes in RNA up to week 24, and their
association with clinical progression. So we could only
i ncl ude individuals who were at risk of clinical progression
at week 24 and who al so who had CD4 and RNA data at week 24.
These i ndividual s nunbered 1, 000.

Everything that | am going to be tal ki ng about
today, wth the exception of one brief coment about the
Chiron assay, is concerned wth the Roche PCR assay, the
origi nal assay.

(Slide)

This is just a very small summary of the data that
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| have included in the packet that the Conmttee got by way
of background. The crucial elenents in this table are,
firstly, the sanple size which is 1,000, primarily for the

i ndi vidual s who had the data that | tal ked about on the
original slide. There were 120 clinical progressions,
defined as a new Al DS-defining clinical event or death anong
t hose 1, 000 i ndividuals.

The CD4 at basel i ne was approxi mnately 200, the
medi an RNA was 50,000 and, in terns of the follow up, the
medi an follow up overall was approximately 1 year, with
follow up out to about 3 years in sone individuals.

Here also is a summary of the different therapy
arms that we have on the studies. You can see that there
are nonot herapy arns together with triple therapy arnms, and
triple therapy here as well.

(Slide)

So what | amgoing to do is basically just present
you with three or four key questions, for the purpose of
brevity, and associate with each question just a single key
graphic to give a picture of what I think the answer to the
guestion is.

The first question | amgoing to deal with is how
is the magnitude of response related to the reduction in
clinical disease progression rate? Wat | amgoing to use
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as response is the change in H V-RNA over the first 24 weeks
of each of these trials.

(Slide)

This is really what | would see as the key
graphical information relating the magnitude of response to
the reduction in clinical risk. Wat | have on the X axis
is the change from baseline to week 24 in HV-1 RNA. what
we have done is to split the change up into 8 groups,
octiles, and then to estinate essentially the hazards ratio
for clinical progression in each of these octiles. Then the
hazards ratio is plotted agai nst the nedi an change in each
of the 8 octiles.

The first thing that obviously stands out is that
i ndividuals with no reduction or even a slight increase are
at the greatest risk of progression, whereas individuals who
had greater reductions are at less risk for progression.

You will notice that for this data set we are dealing with
reductions at about 1.5 [ ogs from baseli ne.

But probably the nore striking feature is the
fairly strong linearity between the adjusted hazards rati o--
| should say that this is adjusted for the baseline |evel.
So this is the effect of changes adjusting for the baseline
| evel. There is a very strong |inear relationship,
indicating that the decrease in clinical progression risk is
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proportional to the reduction in H V-RNA out to 24 weeks.
Implicitly what that tells us that |arger reductions are
nore beneficial than smaller reductions, but still smaller
reductions have sone clinical benefit.

This plot that | just showed you in sonme sense
gives us information about the next question, although I
prefer another plot for answering it in nore detail. The
question is what descriptors of the magnitude of response
are nost clinically relevant. | have sort of taken this to
mean are we interested in absolute response or absol ute
| evel of RNA achieved, or is there sone threshold beyond
which there is no real change in clinical progression risk?

(Slide)

The anal ysis that we have done is anal ogous to the
one on the previous plot, but now on the X axis what we are
dealing with is the absolute week 24 RNA | evel as opposed to
t he response or reduction over the first 24 weeks. W can
see a very striking linear relationship, indicating a
proportional relationship between the risk of clinical
progression and the absol ute val ue achi eved after 24 weeks
of therapy on these studies.

What we see here is no evidence of a threshold
relationship in the sense that the | ower your week 24 RNA
is, the better your clinical progression risk is, and this
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doesn't seemto |level out as we get to the | ower week-24 RNA
val ues.

The next thing | want to tal k about is the effect
of baseline RNA | evel on the interpretation of treatnent-
nmedi at ed reductions and, in particular, this question really
has two aspects to it. The nore transparent aspect is, is
baseline RNA | evel an independent predictor of clinical
progression risk over and above the reduction in RNA? And
we woul d perhaps expect that it would be. But a nore subtle
question is whether or not the baseline |evel nodifies the
interpretation of the H V reduction over the first 24 weeks,
and that is what statisticians like to refer to as
i nteraction between baseline and treatnent-nediated
response.

(Slide)

In terms of the independent predictive ability of
basel i ne and response, this is just a crude summary giving a
feel for the fact that baseline I evel and reduction are both
i ndependent predictors if you do nore sophisticated
anal yses, and that certainly conmes out.

What we have here is individuals divided into 4
cat egori es dependi ng on whether or not they had any decrease
in HV-RNA out to week 24. So there are two groups, one who
had a decrease; one who didn't have a decrease. Then
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whet her or not they were above or bel ow the nedi an of 55, 000
at baseline. Wat we see is, for exanple, the top 2 curves
refer to groups bel ow the nedi an at baseline. W have
separation here, statistically significant separation
dependent on whether or not they had a reduction in RNA
after week 24 and then, likew se, for the individuals who
wer e bel ow basel i ne we agai n have separati on dependent on
their response, suggesting to us that baseline and response
are independently predictive.

(Slide)

Now getting at the nore subtle question of whether
or not there is interaction between the two or whether the
baseline level nodifies the interpretation of an HV
response, what we have here are hazards ratios again. On
the X axis what we have is individuals divided into whether
or not they had 1 of 3 week-24 responses: no decrease, or an
i ncrease, a noderate response, fromO to 0.5 | og reduction
and a better response of greater than 0.5 log reduction. In
the 3 lines are just the baseline | evel categorized
approximately into 1/3 percentiles, so | ess than 20, 000,
20,000 to 100,000 and above 100, 000.

In each of the 3 baseline categories we see that
the risk increases as the week-24 response gets worse. \Wat
we see between each of the 3 curves is that the higher the
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baseline | evel, the higher the risk of progression.

The inmportant point though is that the increase in
risk or the decrease in risk, however you want to | ook at
it, is very simlar for the 3 different baseline categories,
suggesting that the interpretation of a given week-24
response is simlar for the different baseline categories.
So, for exanple, a 0.5 |log reduction decreases your risk of
clinical event by about the sane ratio regardl ess of what
your initial baseline |evel was.

(Slide)

We had a fairly substantial tal k today about
issues of variability in interpreting these responses.
won't spend very nuch tine at all on this. But | just want
to say that this is basically an intersection of sone of the
data that Don Branbilla collected. This is |ooking at peak
basel i ne neasurenents of HIV-RNA. In terns of the Roche
assay, we found basically about 90 to 95 percent of
successi ve neasurenents, in other words, repeated baseline
nmeasurenents in the absence of a treatnment effect, were
within a range of about 0.5 | og peps up to about 6 | ogs.

So the Chiron assay, and this is the only conment
| will rmake about the Chiron assay, | don't have any
clinical progression data related to the Chiron assay, but
what we did find for another study, ACTG 306 in fact, was
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that we had a simlar level of variability for individuals
who started out at greater than 10,000 copies but the
variability with the Chiron assay was sonewhat greater than
with the Roche assay for individuals |ess than 10, 000
copies. This is a result that we have picked up for
descriptive analyses and it requires further investigation.
It was hinted at in sone of the data, | think, that Don put
up today.

(Slide)

VWhat | will do before summarizing the results is
j ust make some comments about the relationship between CH4
response and RNA response. Wat we have here is a plot of
t he week-24 RNA response agai nst the week-24 CD4 response.
As you woul d probably expect, there is a negative
relationship in the sense that individuals wth reductions
in RNA tend to have increases in CH.

| mportantly, this response is not particularly
strong. It is statistically significant but the correlation
coefficient is only 0.3. 1In fact, if you | ook at any given
range of RNA responses, say, zero to 1 |og reductions, the
range of CD4 responses is very w de-ranging, from al nost 200
cell decreases to 200 cell increases.

(Slide)

So what this suggests is that given the potenti al
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for di scordance between the RNA response and the CD4
response, the two nmarkers could potentially both be useful
i n assessing treatnent response and predicting clinical

pr ogr essi on.

VWhat | have here is just one sumary of the
various joint analyses that we did for CD4 and RNA. What we
have again on the X axis is the RNA response divided into 3
groups, no response, noderate response and better response,
and 3 curves corresponding to the CD4 response, no response,
noder at e response, greater response.

In all cases we see, as we go fromthe better RNA
response to the noderate response, we get an increase in
clinical progression risk. This is, in fact, statistically
significant. But then as we nove fromthe noderate response
to no response, the increase in clinical progression risk is
really very dependent on the CD4. |If you conbine a poor RNA
response with a poor CD4 response, that is clearly much
worse than if you conbine a poor RNA response with perhaps a
noder ate CD4 response.

So that is really suggesting to us that both CM
and RNA contain prognostic information and perhaps both
shoul d be used in assisting prognosis.

(Slide)

By way of summary of the key points, the reduction
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in clinical progression is proportional to the reduction in
H V-RNA out to 24 weeks. That basically inplies the second
poi nt here, the larger the reduction, the better the
decrease in clinical progression risk.

| should point out the caveat that we didn't have
a high percentage of individuals reaching belowthe |imts
of delectability by the Roche assay in this data set, and we
were dealing with responses out to about 1.5 | ogs so whet her
this proportional relationship persists for |arger
reductions is not clear fromthese data.

The inplication then fromthis proportionality
relationship is that any response beyond what coul d be
deened to be just assay variability or biologic variability
could be seen as clinically beneficial. So one figure that
has been banded around is about a 0.5 | og drop as being
indicative of biologic variability. Don had a slightly
| arger figure this norning, nmaybe 0.5 to 0.7 .

(Slide)

The last two points are to summarize for you that
t he baseline | evel of H V-RNA doesn't seemto nodify the
clinical interpretation of the week-24 RNA response in the
sense that a given response can be interpreted singly for
i ndi vidual s of different baseline |evels.

Al t hough the baseline level is an independent
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predictor of clinical progression, it just doesn't nodify
the interpretation of the RNA response.

The last point that | would just reiterate again
is the inportance of CD4 as an additional indicator of
prognosi s, over and above RNA. Thank you.

DR. HAMMER: Thank you. | would like to ask the
Comm ttee nmenbers to hold their questions until the end of
this section and we will have a conbi ned and answer peri od
| at er.

DR LIPSKY: | would just like to clarify one
t hi ng, pl ease.

DR. HAMMER: One clarification, sure.

DR. LI PSKY: Could you put up the only Kapl an-
Mei er plot that you have, please?

(Slide)

Does that indicate that a group where the vira
counts actually went up greater than baseline did better
t han sonme groups where they actually went down?

DR. MARCHNER  Yes, in a sense because you m ght
have a group that started out |ower and had perhaps no
decrease or slight increase, and then conparing that with
i ndi viduals that started out very high, the fornmer group may
have a better prognosis because they started, say, from
10, 000 and went to 15,000 or 20,000 conpared with starting
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at 100, 000 and maybe going down to 80,000 or going up to
120, 000.

DR LIPSKY: Cearly, sonething like that is
happeni ng?

DR. MARCHNER: Yes, that is what you woul d expect
because the fornmer group had a | ower |level to begin wth.

DR. LI PSKY: Even though they are virologically
getting worse?

DR. MARCHNER: Right. You have to distinguish
bet ween i nprovenent in progression rate and absol ute
progression rate. The first group that you tal ked about
didn't have any inprovenent but they were starting froma
better begi nning point than soneone who had a very high
absol ute progression rate and had a slight inprovenent to
i nprove that high progression rate but still didn't get
down.

DR, LIPSKY: So your data would say that an
increase in viral RNAis not necessarily a bad thing?

DR. MARCHNER: Well, it is a bad thing in the
sense that you haven't got the inprovenent of the therapy.
You haven't gotten any benefit fromthe therapy. But if you
have an increase in RNA, it doesn't necessarily nean that
your absolute risk is going to be worse than soneone who had
a noderate decrease. That person with the noderate decrease

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

171

started out froman extrenely high | evel.

DR HAMMER: If you went up from 2,000 to 10, 000,
you went up but your risk is going to be |lower than if you
went from 500, 000 to 100, 000.

DR. LIPSKY: It seens though, you know, we are
| ooking at a cutoff at 55,000 on baseline--that is up there.
| nmean, there is sonething that seens a little bit
di sturbi ng about that Kapl an-Meier plot because we are not
tal ki ng about 10,000 and 2,000. You are up at 55, 000.

DR. MARCHNER: Yes, but we are dealing with very
| arge categories here. |If you break things down into
smal | er categories or deal with things on continuous |evels
the sane sorts of results are going to apply. | don't think
it is particularly surprising that a person's absolute |evel
shoul d be primarily indicative of where their absolute risk
is at any given point of tinme. Therefore, someone with a
| ower value could well be better off even if they didn't
have a good response.

DR LIPSKY: Well, I think that certainly has
strong inplications for changing therapy etc., because you
clearly have a group that appears to have done better than
anot her group --

DR. MARCHNER: The point is you have to take into
account two things, not just the response but where the
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person is.

DR. LI PSKY: You showed sone graphs that were
called linear. Could they not be signoidal, particularly
the first one, actually log linear and intercepts bel ow
zero. Does that not have inplications about threshol d?

DR. MARCHNER: The evi dence for a signoi dal
relationship in any of those plots wouldn't have been very
strong. | certainly want to draw the caveat that we don't
have a | ot of individuals going down to extrenely | ow
| evel s, and whether or not that trend persists is not 100
percent clear fromthese data. But | wouldn't be prepared
to argue that those curves were supporting any sort of
t hreshol d rel ati onshi p.

DR LIPSKY: But it is certainly log linear if it
is a linear relationship.

DR. MARCHNER: Yes. That is the sort of natural
mat hemati cal scale to present risks on.

DR. HAMMER: Thank you. There will be tinme for
nore questions later. W are going to start now having a
group of four presentations by pharmaceutical manufacturers.
The first presentation will be by Ral ph DeMasi and Lynn
Smley, fromd axo Wl cone.

Presentation by Lynn Smley, MD

DR. SM LEY: On behalf of d axo Wellcone, we
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appreci ate the opportunity to present our data today.

woul d also like to echo the acknow edgenents given by Dr.
Jeff Murray at the reopening of the session earlier this
afternoon. The work presented today and tonorrow really
represents a cul mnation of collaboration over the past year
and a hal f anong many groups.

(Slide)

Fol | owi ng sone introductory overviews of the
trials, we have analyzed, and that will be presented today,
| amgoing to turn this over to Dr. Ral ph DeMasi, a
statistician within our group, who was project |eader
internally within daxo Wellcone's initiative.

(Slide)

What you are going to see today is a cross-study
anal ysis done retrospectively of six controlled trials,
sponsored by G axo Wellcone, that were conpleted within the
past two, two and a half years. About two-thirds of the
data are on patients who received zidovudi ne plus 3TC. The
remai ni ng one-third were random zed to the control
treat ments.

The cross-study anal ysis included the CAESAR
trial. The CAESAR study which was our adult clinical
endpoi nt study for 3TC, 85 percent of those patients were
treat ment experienced.
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The NUCA and NUCB3001 studies, which were

surrogate marker trials in | ess advanced patients, and these
patients were naive. The NUCA and NUCB3002 studies were
conducted simlarly but included treatnent a experienced
popul ati on.

The AVANTIO1 trial was a trial of ZDV-3TC versus
ZDV-3TC plus and investigational nucl eoside reverse
transcriptase inhibitor.

Qur data are from 1,581 patients who had RNA done
at baseline and at |east one followup visit. Qur endpoints
are from 197 patients and included 268 clinical disease
progressi on events, either new Al DS-defining events or
deat h.

(Slide)

Al clinical trails were random zed, doubl e-
bl i nded, controlled studies, with a nean duration follow up
of 1 year. Al AIDS events in the CAESAR trial were
i ndependently reviewed by an endpoint conmttee. The plasm
sanpl es were tested using the Roche Anplicor assay in al
studies. As | nentioned, RNA was neasured at baseline and
approximately every 4-8 weeks on study.

(Slide)

The netrics of RNA response included | ooking at
nadir or the | owest |evel achieved, as well as the peak
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response, which was the maxi num change from baseline. Ralph
w Il show sone data that includes the 8-28 week nean change
from baseline, as well as an 8-52 week nean change from
baseline. Cox nmultiple regression nodel was used and the
intent-to-treat popul ation was anal yzed.

(Slide)

The denographi cs and baseline characteristics
showed t hat approximately half of the population in this
cross-study anal ysis was treatnent naive, as defined by
havi ng received | ess than 6 nonths of nucl eosi de therapy.
Predom nantly mal e popul ation. The di sease stage i s shown,
partition across CD4 A, B and C. The nean CD4 count was
around 200 and the nean RNA | evel at baseline was about 4.8
| ogs, or about 60, 000 copies/ni.

At this point | amgoing to turn it over to Dr.
Ral ph DeMasi to present the results and concl usi ons.

Presentation by Ral ph DeMasi, Ph.D.

(Slide)

DR. DEMASI: | would like to start off this part
of ny presentation with sonme descriptive anal yses, | ooking
at the correl ati on between the magnitude and duration of RNA
reduction and the reduced incidence of risk of clinical
progression. | realize that some of this may be hard for

you to read so | amgoing to wal k the axes, the Y axis and
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the X axis and then the particular points that we are
| ooki ng at on the plot.

This particular plot |ooks at the progression
i nci dence by duration of RNA bel ow 5,000 copies/nL. Wat we
have here on the Y axis is progression incidence, defined as
t he nunber of events per patient year of exposure. The X
axis represents the duration of RNA reduction of 5,000
copies/m.. The particular points along the X axis, the
first point here is zero weeks. This neans the patients who
have actually shown no reduction in RNA to bel ow 5,000. The
next point is 0-12 weeks or up to 12 weeks reduction; 12-24
week reduction and then greater than 24-week reduction to
the far right. Again, the Y axis is the nunber of events
per year of exposure, and the higher it is, the higher the
risk for incidence of clinical progression.

What this first analysis indicates is the
rel ati onship here between the nore durable RNA response and
the decreased risk of clinical progression, and that the
effect of |onger duration of suppression is roughly
proportional to the decreased risk in clinical incidence.
The nunbers here indicate the actual nunber of events, or
204 events and the 722 at the |lowest point, and then at the
hi ghest 7/529 patient years.

(Slide)
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Now | would like to turn to | ooking at different
metrics of the magnitude of response. This first nmetric is
t he maxi mum change in RNA. It is a peak response over the
treatnent period, and now | have stratified this analysis by
basel i ne RNA val ues.

The Y axis here is actually the progression
i nci dence over 100 patient years of exposure. The X axis is
t he magni tude of the peak response categorized into certain
distinct categories. A 2 log reduction, 1.5-2 |log
reduction, 1-1.5, 0.5-1, 0-0.5 and an increase in RNA over
the treat nent period.

We have two lines here, the top or pink line is
for patients who started out with RNA val ues above the
medi an. So these were patients who had hi gher baseline
RNAs. The green line here is for the patients who had | ower
basel i ne RNAs.

What we can see here again is proportionality of
effect between a better RNA response or a 2 |l og reduction on
the far left, translated to a very rare incidence of
clinical progression, and on up to patients with a very
nodest or no reduction having the highest risk of clinical
progression. Then in between you can see roughly the
proportionality of the effect.

Anot her point to recognize is that the patients
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who start out with higher baseline values have a higher risk
of clinical progression independent of the actual RNA
response. | would just like to note that these bars here
are the 95 percent confidence intervals for the estinmates.

(Slide)

This is an anal ogous presentati on show ng again on
the Y axis the progression incidence over 100 patient years
of exposure, and on the X axis the nmagnitude of the
reductions with the sane categories as | just discussed.

The nmetric we are |looking at now is an 8-28 week
change from baseline and, once again, that is stratified by
baseline RNA. So the pink line is for patients having a
hi gher baseline; the green line is for patients having a
| oner basel i ne.

We can al so see using this netric the
proportionality of effect. Patients having a better RNA
response neasured by this nmetric have a | ower incidence of
progression. Patients having a worse response have a higher
i nci dence of progression.

| would just note that the uncertainty here, the
stratum having a 2 log reduction, is reflected in the width
of this confidence band.

(Slide)

The next nmetric we are going to be looking at is
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the actual nadirs. So this is the | owest val ue achi eved on
treatment. Once again, that is stratified by baseline RNA
The Y axis again is nunber of events per 100 patient years.
On the X axis | have now used the categories of actual
response. To the far left you see |l ess than 400 copi es/niL.
The next group is 400 to 5,000 and 5,000 to 20,000 and
greater than 20,000. Once again, we have two |lines here,
the pink for patients with higher baseline values and the
green for patients with | ower baseline RNA val ues.

Once again here we can see the proportionality of
the effect between the actual |evel achieved and the
i ncidence of clinical progression. | wuld also |like to say
that in this plot it appears that the baseline value is not
significant |ooking at it this way, but when we do this type
of analysis in a nmultiple regression setting, using the
actual baseline values and the actual nadirs, the baseline
value is still significant.

(Slide)

This is the sane plot as the previous plot but we
pool ed data over the patients who have | ower and hi gher
baseline RNAs. There are two differences here. The Y axis
now is the clinical progression rate and the X axis is 10
categories of nadir achieved instead of the 4 that we had in
t he previous plot.
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What you can see here fromthis presentation is
this proportionality of effect, |linear effect relationship
between the actual nadir achieved and the risk of clinical
progression, with patients achieving the | owest val ues at
| onest risk and patients achieving the highest values at the
hi ghest risk, and in between this proportionality of effect.

Before | nove on | would like to say that these
anal yses have been done | ooki ng at Kapl an- Mei er estinate of
progression rate and al so Cox nodel, showi ng that these
results are fairly consistent.

(Slide)

Now | would like to turn to | ooking at the joint
effect of CD4 and RNA, |ooking at the relationship between
these two variables and the risk for incidence of clinical
progression. This plot shows the correlation between 8-52
week CD4 count and RNA and clinical disease progression.

The X axis is RNA response in terns of the | og
scale and the Y axis is the CD4. The reference |lines on
this plot represent a value of about 3.7 |log-10, which is
about 5,000 copies, and 200 CD4 counts on the Y axis. The
bl ue dots are patients who did not progress on the study and
the red squares are patients who progressed on the study.

What we can see looking at it this way are a
coupl e of points. W know that the highest clinical
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progression incidence occurs when patients have RNA val ues
greater than 5,000 and CD4 counts |ess than 200, in
particular, the rate is about 28 percent. Wen the CM4
count is above 200 and the RNA value is less than 5,000
clinical progression is relatively greater. W can also see
a slight correlation here between CD4 and RNA but,
nevertheless, a wde variability. For patients with a given
RNA val ue, they have a range of CD4 val ues.

(Slide)

This is a simlar presentation to the previous
one. \Wat | have | ooked at here is the 8-28 week nean
changes from baseline and now | am | ooki ng at subsequent
clinical disease progression. So this is clinical disease
progression after 28 weeks and we are trying to | ook at the
tenmporal relationship between the changes in CD4 and RNA and
t he subsequent risk of clinical progression.

The X axis ranges frommnus 3 to 1.5 and the
reference line is at mnus 1. So this is patients who have
had a 1 | og reduction. The CD4 axis runs fromm nus 200 to
300, with the reference line drawn at 50 CD4 cell rise.

VWhat we can see here is that patients who did not
achieve 1 log reduction or 50 cell CD4 rise in the 8-28 week
period were at the highest risk of clinical progression and
t hat patients who achi eved such a CD4 and RNA response were
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at the lowest risk of clinical progression. Once again here
we see a slight correlation, about mnus 0.5, between C4
response and RNA response.

(Slide)

Now | would like to | ook at the effects of
basel i ne CD4 and baseline RNA and CD4 response and RNA
response. \Wat we are doing here is using a Cox multiple
regression nodel to predict subsequent clinical disease
progressi on based on an 8-28 week netric. So this is a nean
change from baseline at 8-28 weeks. | have fitted this Cox
nodel , cal cul ated the hazards ratios and then fromthose
obt ai ned the percent reduction in risk of clinical
progression. These estimates are for 50 cell CD4 increase
or 1 log reduction. |In other words, the hazards ratio for
basel i ne CD4 count was about 0.5 so that corresponds to
about a 50 percent reduction in risk. The confidence
intervals are noted here. You can see that the fact that
they don't overlap indicates that all these variables are
highly statistically significant, particularly the effects
of baseline CD4 and RNA of about 50 and 60 percent reduction
inrisk, or 50 cell increase in CD4 or 1 |log reduction in
RNA. Then for the CD4 and RNA response we have a 60 to 70
percent reduction in risk of subsequent clinical disease
progression. It is inportant to note that we | ooked at the
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interaction between CD4 and RNA and this was not
significant.

| would now |like to spend a couple of m nutes
| ooki ng at RNA and CD4 as surrogate nmarkers for clinical
di sease progression to new a new AIDS event or death in the
CAESAR trail, the clinical endpoint trial. Wat | am going
to be showi ng you is the concordancy between the treatnent
effects on the CD4 response and the RNA response and the
clinical response as neasured by progression to new Al DS
event or death. Then what I would Iike to show you i s what
happens to the treatnent effect in the clinical progression
if you renove the treatnment effects on the CD4 and RNA
responses.

(Slide)

The objectives of such a surrogacy analysis, the
mai n obj ective of this type of analysis is to answer the
guestion of whether or not the effect of antiretrovirals on
del ayed clinical disease progression is actually nediated by
the antiretroviral therapy on i mmunol ogic and virol ogic
endpoi nts as nmeasured by CD4 and RNA.

| just want to note that there are two ot her
met hods in | ooking at surrogacy for CD4 and RNA. One of
these is | ooking to see whether or not treatnment reginens
whi ch confer imunol ogic and virol ogic benefit conpared to
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control reginens also confer clinical benefit conpared to
t hese regi nens. Then, whether or not the converse is true.
In other words, do treatnent regi nens which do not confer
i mmunol ogi ¢ and virol ogic benefit conpared to control
regi mens also do not confer clinical benefit conpared to
t hese control reginmens?

| just want to note that we are conducting sone
col | aborative work with ot her sponsors and ACTG to | ook at
this and that work is still in progress.

(Slide)

| am going to show you now the RNA responses for
the two treatnent arns in the CAESAR trial, the placebo arm
here in the pink, and the 3TC armin the green. Wat this
pl ot shows is a nedian change from baseline in |l og RNA for
each treatnent arm and this is the tinme on study.

So we can see that the current therapy plus
pl acebo arm remai ns essentially unchanged, flat throughout
the treatnment period for about one year, as opposed to the
3TC arm whi ch shows a sharp reduction, a 1.5 log drop, and
then a gradual return to baseline but, nevertheless, a
sustained 0.5 | og reduction out to about a year of study.

The treatnment conparisons of the 3TC armw th the
pl acebo arm here, they are all highly significant. W
| ooked at different netrics of response, shorter term as
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wel | as nore nedi an-term responses, using sinple netrics
such as the nean.

(Slide)

The next thing to ook at then is the treatnent
effect on the CD4 count, and here we see the concordancy
between the treatnent effect on RNA and the treatnent effect
on the CD4 count. Wat we see here in the placebo arm and
this is tine on study. This is CD4 count nmedi an change from
baseline. There is an actual reduction in the placebo arm
current therapy plus placebo, versus about a 35 cell rise in
the 3TC arm Then this is followed by a return to baseline
but, neverthel ess, we see about a 35 cell difference
t hr oughout the treatnent period.

(Slide)

This is the Kapl an-Meier of estimates of AIDS-free
survival. Wat we have here again is the 3TC armin the
green. | know it is probably difficult to see. 1In the red
line is the placebo arm W can see here a very highly
statistically significant relationship in that adding 3TC
was beneficial to placebo with respect to clinical disease
progr essi on.

| would Iike to note that the time scale for the X
axis is fromO0-32 weeks because on the next overhead we are
going to be looking at a netric of 12-20 weeks for RAN
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response and seeing how well that explains this observed
treatnment difference during the 20-32 week tine frane.

(Slide)

Wen we do that, what we do is we fit a Cox
proportional hazards nodel, and we cover the baseline
survival function and then use that to obtain the treatnent
specific survival curves. These are |ike Kaplan-Meier
curves. Wiat we want to denonstrate is that after we
account for the fact that the treatnment arns are different
with respect to CD4 and RNA. If, in fact, they were the
sanme, what would the difference in the clinical progression
rates be?

Wen we do that, we see that the treatnent effect
is clearly non-significant and that the adjusted Kapl an-
Mei er curves are essentially superinposing.

(Slide)

In conclusion, | would like to reiterate that
treat ment-induced reductions in RNA reduce the risk of
clinical disease progression. That CD4 adds independent
prognostic information to RNA on the risk of clinical
di sease progression.

Furthernore, the prognostic significance of RNA
does not depend on baseline CD4 or CD4 response, and that
di sease progression is rare for patients with very | ow RNA
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and is nost conmon for patients with very high RNA

Finally, delayed progression to new AIDS or death
caused by antiretroviral therapy in the CAESAR trial is
actually nediated by the antiretroviral effect on CD4 and
RNA.

DR. HAMMER: Thank you very nuch. Unless there
are pressing clarification questions, we will hold them
until the general questions. The next speaker is Christy
Chuang- Stei n, from Pharmaci a and Upj ohn.

Presentation, Christy Chuang-Stein, Ph.D

DR. CHUANG STEIN. Well, | hope everybody is stil
awake. Good afternoon, everyone.

(Slide)

During the next twenty mnutes | will share with
you results from Pharmaci a's and Upjohn's effort with the
Food and Drug Admi nistration to understand the role of
viral- load reduction in evaluating AIDS treatnent.

(Slide)

The data that forned the basis of ny presentation
cane fromtwo |large trials conducted by Pharnmaci a and
Upj ohn. Over 2,300 patients were enrolled into these two
trials, and the data of the two studies were conbi ned for
thi s exerci se.

The baseline CD4 count for the conbi ned anal ysis
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popul ati on was around 230 and the geonetric nmean of the
baseline H V-1 RNA was around 75,000 copies. The nmedi an
foll owup duration was over 1 year, and the |ongest foll ow
up duration exceeded 2 years.

Even though the treatnent regi mens used in these
two trials have becone obsol ete by today's treatnent
standards, the data collected in these two trials,
neverthel ess, has offered a wealth of information on the
relationship, or the lack of it, between the viral-I|oad
reduction and the risk of clinical progression.

This nmorning we heard two presentations on the RNA
PCR assay as well as the assay's characteristics. Because
of the information shared with us by Dr. |acona-Connors and
Dr. Branmbilla, | will only nention very briefly here the
results from Pharmacia's and Upjohn's own efforts to exam ne
the conmbi ned H V-RNA assay variability and the short-term
biologic variation in HV-1 RNA

For the two trials here, Pharmacia and Upj ohn
Conmpany used and RNA PCR assay devel oped by its own clinical
research | aboratories. This RNA PCR has been thoroughly
val i dat ed agai nst the Roche Anplicor assay, and was found to
produce results highly correlated with those produced by the
Roche assay, with a correlation coefficient around 0. 93.

Al'l the RNA PCR val ues included in ny presentation have been
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converted to their Roche equival ent.

These two trials offered a great opportunity to
exam ne the conbined H V-RNA assay variability and the
short-term biologic variation in H V-RNA because two
pretreat ment RNA neasurenents were taken 14 days of each
ot her after each patient was adequately washed out of their
current antiretroviral therapy.

(Slide)

Appl ying the tolerance limts technique to the
di fference between the two pretreat nent RNA neasurenents, we
concluded that a viral-load reduction of 0.5 |logs --

(Slide)

--or nore was beyond the conbi ned H V- RNA PCR
assay, as well as the short-term biologic variation in H V-
RNA.

(Slide)

W w Il next concentrate on the prognostic val ue
of baseline CD4 count, baseline H V-RNA, as well as the
change in RNA for the subsequent risk of clinical
progression. For convenience | wll use the termclinical
progression to include death.

There are several netrics that one can use to
characterize the change in RNA or the RNA response. The
metric we chose was the peak reduction in RNA during the
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first 12 weeks of treatnent, with the peak reduction
expressed on a log 10 scale. To evaluate the nerit of using
this peak reduction during the first 12 weeks of treatnent,
we restricted the analysis to those individuals who were in
the studies for at least 12 weeks and did not experience any
clinical progression during these 12 weeks.

Two neasures were used to quantify the risk of
clinical progression. The first was sinply the proportion
of individuals who experienced clinical progression. The
second one was based on the incidence rate of clinical
progression, defined as the nunber of individuals
experiencing clinical progression with 10,000 days of foll ow
up.

(Slide)

We used the FDA s suggestion to classify the
baseline HHV-1 RNA into 5 categories ranging fromless than
20,000 copies to greater than half mllion copies. As for
t he peak reduction, we first classified the peak reduction
into 3 categories, greater than 1 log, between 0.5 and 1 | og
and less than 0.5 log. This classification was based on an
earlier observation that a 0.5 [ og or greater reduction
represented a real RNA response in our trials. Qur second
classification was based on the quintile of the peak
response of the analysis popul ation. The second
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classification was used to decide if the risk of clinical
progressi on was a nonotonal function of the RNA reduction in
the first 12 weeks.

These two graphs show the risk of clinical
progression for the 3 reduction categories. The X axis here
represents the baseline HV-1 RNA on the original scale.
This first graph, here, shows a greater risk of clinical
progression for smaller reduction in the H V-RNA during the
first 12 weeks. This relationship was especially clear for
hi gher baseline H V-1 RNA val ues.

(Slide)

An al nost identical pattern was observed when we
expressed the risk in terns of the incidence rate of
clinical progression for 10,000 days of follow up.

(Slide)

The next two transparencies show the risk for the
5 reduction categories. Except for a few instances where
things get a little bit switched, the inverse relationship
bet ween the RNA reduction and the risk of clinical
progressi on was apparent in this graph. |In addition, the
ri sk of clinical progression continued to decline with
hi gher baseline H V-1 RNA values. Furthernore, these
findings were i ndependent of the neasures used to quantify
the risk of clinical progression.
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(Slide)

We have al so | ooked at the role of baseline CM4
count and the risk of clinical progression. |In order to do
that, we fit a proportional hazards nodel using the 5
reduction categories as well as the 2 baseline marker val ues
as predictors. Recall that the 5 reduction categories were
determ ned using quintiles. Therefore, there were about the
same nunber of patients in each of these 5 categories here.
In addition, the baseline CD4 count, which was treated as a
conti nuous variable, was expressed in a unit of 25 cells and
the baseline H V-1 RNA was expressed as a unit of 0.5 | og.

Qur anal ysis showed that both baseline CD4 as wel |
as baseline H'V-1 RNA were highly correlated with clinical
progression. Under the fitted nodel, the nodel suggested
that a hi gher baseline CD4 count in the amount of 25 cells
was associated with a 15 percent |less risk of clinical
progression. On the other hand, a higher baseline H V-1 RNA
value in the amount of 0.5 | og was associated with a 65
percent increase in the risk of clinical progression. The
estimated hazards ratio of the various reduction categories
relative to the first one decreased nonotonally as the
amount of reduction increase.

| would like to point out here that in including
these 5 categories in the nodel we treat this one, the
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category with the | east anobunt of reduction, as the
reference group. Therefore, the risk was neasured agai nst
the reference group. That is where the hazards ratio cane
from Therefore, the hazards ratio for the reference group
was set equal to 1.

(Slide)

So far we have shown you results from classifying
the baseline H V-1 RNA according to the suggestion of the
FDA. W have al so conducted an anal ysis using the baseline
RNA cl assification suggested by the Surrogate Marker
Col | aborati ve G oup.

The baseline RNA cat egori es suggested by the SMCG
ranged fromless than 5,000 to greater than 200,000 copi es.
Here | have shown you the calculated risk of clinical
progression for each of the 5 baseline H V-1 RNA categori es.
You will notice that the distribution of patients into these
5 categories is not as snooth or not as even as that anong
the 5 categories reconmended by the FDA

The striking finding here is that none of the 123
patients in our analysis popul ation who started the trials
with a baseline H V-1 RNA | ess than 5,000 experienced any
clinical progression during the trial's period.

(Slide)

In addition to this observation, our earlier
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estimate of the hazards ratio al so suggested that an 0.5 | og
reduction in the H'V-1 RNA during the first 12 weeks was
associated with a 38 percent less risk in the risk of
clinical progression. The corresponding figure of 1 |og
reduction during the first 12 weeks was 57 percent. Al so,
the clinical benefit of a viral-load reduction beyond 1.3

| ogs appears to flatten out in our trials.

(Slide)

In addition to | ooking at the peak reductions
during the first 12 weeks, we also | ooked at the duration of
virol ogi c response to see whether this duration has any
prognostic value for subsequent risk of clinical
progr essi on.

For this analysis we included only those patients
who were in the studies for at |east 24 weeks and did not
experience any clinical progression during the first 24
weeks. Also, in order to conduct this analysis we needed a
definition for virol ogic response. Based on our earlier
observation of what constituted a true RNA response, we
defined for our analysis for the data fromour trials a
virol ogi c response by at least 0.5 log reduction in H V-1
RNA from the baseline value. For those individuals who did
achieve a response during the first 24 weeks, we defined
virologic failure for our analysis a viral-load rebound to

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

195

be within 0.5 log fromthe correspondi ng baseli ne.

For this analysis, when we | ooked at the duration
we | ooked at the 24-week period, and the response duration
during this 24-week period is then calculated as to the
peri od between the tine when the virologic response was
first observed and the tinme when the virologic failure was
first declared.

For those individuals who did not fail by week 24,
we truncated their response at week 24 and cal cul ated the
response duration accordingly. This convention, indeed, did
not differentiate between virologic failure fromthe
conti nued response at week 24. However, since nore than 95
percent of the responders responded by week 12, a short
response duration, such as less than a 8 weeks, inplied a
true virologic failure at week 24. Therefore, the results
fromthis analysis can be best interpreted who never
responded and t hose who had very short response duration and
t hose who had a | ong response duration.

(Slide)

We divided the response duration into 5
categories, again by the quintile of the response duration
di stribution. Because the plots based on the true risk for
the two neasures for risk of clinical progression are
extrenely simlar, I will only show you here the one based
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on the incidence rate of clinical progression.

The curve for the non-responders is above all the
remai ning curves. This mght be alittle hard to see. In
order to better differentiate anong the four m ddl e response
duration categories, | added green to the four corresponding
curves. In addition, | added blue to the curve pertaining
to the | ongest response duration group.

As can be seen fromthis graph, there is a trend
for a decrease in the risk of clinical progression or an
increase in the responders' duration.

(Slide)

The estimated hazards ratio for the various
response categories relative to the non-responders using the
proportionate hazards nodel are given on this transparency.
The pattern anong the estimted hazards ratio confirnms the
trend observed earlier, and there is a trend of decreasing
risk wwth a | onger response duration, consistent with our
earlier observation on the relationship between the baseline
CD$ and the baseline H'V-1 RNA with clinical progression.
This analysis only confirnms that highly significant
associ ati on between the baseline marker values with the
clinical progression.

(Slide)

VWhat are the inplications of our findings for
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study designs of trials to evaluate the HV treatnent?
Qoviously, it is inportant to consider stratifying

random zation by the baseline CD4 count and baseline H V-1
RNA val ues because of their strong association with clinical
pr ogr essi on.

Qur second point here is really a question for the
menbers of the Advisory Commttee as well as the experts in
the AIDS arena. Renenber, in our trials we did not observe
any clinical progression in those individuals in our
anal ysi s popul ati on who started the trial with an H V- RNA
| ess than 5,000 copi es.

In view of that observation, how can we conduct
the benefit against risk of the highly active antiretroviral
therapies in patients with very low viral |oad while the
clinical benefit of HAART m ght not be realized for a | ong
time? The risk of the HAART can be felt acutely through
treatnent side effects and drug toxicity. W don't have an
answer to this question. W would sinply Iike to bring the
i ssue up for the comunity to consider

Finally, considering the relationship between
response duration and the risk of clinical progression
identified in our analysis, we feel it is inportant that the
trials be | ong enough to capture information on the response
duration. In our opinion, trials to evaluate a reginen's
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ability to suppress viral |oad should be at |east 24 weeks
| ong.

Thi s concl udes the Pharnaci a and Upj ohn
presentation this afternoon. W would |ike to thank the
Agency for the opportunity to participate in this inportant
project and the chance to share the inportant scientific
know edge | earned from Pharnacia's and Upjohn's effort to
conbat H V infection. Thank you.

DR. HAMMER: Thank you very nuch. It is not
schedul ed but | amgoing to take the prerogative to have a
10- or 15-mnute break now. Then we will return pronptly
and finish up the afternoon's presentations.

[Brief recess]

DR. HAMVER Pl ease take your seats. W are going
to continue the pharmaceutical sponsor presentations. The
next speaker is Lesley Struthers, Hoffman La Roche.

Presentation, Lesley Struthers

(Slide)

M5. STRUTHERS: M nane is Lesley Struthers. On
behal f of Hoffman La Roche, | w Il present the data anal ysis
we perfornmed exploring the relationship between RNA regi nens
and the time to first Al DS-defining event or death. | wll
present data on study design and baseline information.

We | ooked at various definitions in defining a
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virol ogi c responder and how long this definition identifies
those patients who later go on to have Al DS-defining events
or die. W explored the inpact of duration of RNA effect,
and | wll also show you the inportance of CD4 as a
surrogat e nmarker

(Slide)

Al'l anal yses presented here are taken from one
| arge study, ND-12456, U.S. study. This was a doubl e-blind,
random zed study involving 940 patients in the intent-to-
treat analysis. The patients who had experienced AZT but
were naive to protease inhibitors, ddC and ddl. There were
three treatnent arnms, ddC, saquinavir and the conbination of
these two treatnents.

The primary endpoint was tine to first Al DS
defining event or death. There were 223 endpoints, not 243
as on this slide. These were patients who were followed for
a nmedian tinme of 17 nonths. Both RNA, using the Roche
Amplicor kit, and CD4 were neasured every 4 weeks up to 16
weeks, and then every 8 weeks up to 80 weeks. So you can
see this is a large study wth a consi derabl e anount of
i nformati on.

(Slide)

The distribution of baseline CD4 and RNA are
represented here in the pie graphs. A large proportion of

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




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

200

patients, 70 percent, had a baseline CD4 between 100- 300.
The nedi an basel i ne was approxi mately 170 across all 3
treat ment arns.

For RNA, the patients were split to 26 percent
havi ng RNA val ues bel ow 50, 000, 36 percent of patients with
a val ue between 50,000 and 200,000 and 39 percent of
patients with a value greater than 200, 000. The nedian
baseline across the 3 treatnent arns was approximately 5.1
| ogs.

(Slide)

Thi s graph shows the absolute | evels of CD4 and
RNA t oget her, |ooking at the area under the curve over the
48 weeks, with RNA along the X axis and CD4 along the Y
axis. The red circles show all patients who were alive and
di d not have an Al DS-defining event. The squares indicate
the patients who either died or had an adverse Al DS-defi ni ng
event.

It is clear fromthis graph that the majority of
patients with an Al DS-defining event who had died, the
yel | ow squares, had CD4 val ues of | ess than 200 and RNA
val ues greater than 10, 000.

Usi ng these cutoff values, we can also see that a
| arge nunber of red circles are in this |ower right-hand
guadrant, neaning we are also falsely identifying these
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patients.

(Slide)

One of our first objectives was to see whet her
there is a virologic response cutoff |evel identifying
patients who woul d | ater have an Al DS-defining event or die.
Virologic response is defined as an absolute | evel of RNA
whi ch the patient had to reach in the first 24 weeks before
they could be classified as a responder.

In this graph we | ooked at two cutoff val ues,

10, 000 and 100,000. The bottomline is the tinme to an Al DS
defining event or death for those patients whose absolute
RNA | evel renains above 100,000 during the first 24 weeks.
The patients in the top line have at |east one value of |ess
than 10,000 in the first 24 weeks, and the mddle |ine
containing the remaining patients.

This clearly shows that an absol ute RNA cutoff
level in the first 24 weeks has an effect on tine to first
Al DS- def i ni ng event or death.

(Slide)

In addition to | ooking at the 10,000 and 100, 000,
we al so | ooked at different RNA cutoff levels. In fact, we
| ooked at 15, 000, 20,000, 30,000, 40,000 and 50,000. In the
graph we tried to sunmarize our information.

(Slide)
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These cutoff levels are displayed along the X
axis. W |ooked at the effect of having 1 response value in
the first 24 weeks. This is the blue Iine. W |ooked at 2
consecutive response values, the pink line, and then 3
consecutive values, the yellow line. The Cox nodel was used
here to calculate the relative risk and includes baseline
CD4 and RNA and treatnent, where the RNA cutoff val ue
defined the patient as a responder or a non-responder.

The relative risk, displayed along the Y axis, is
the ratio of the hazards of progression to Al DS-defining
event or death for responders and patients who did not
respond. The greater the difference froma relative risk of
1, the greater the difference between responders and non-
responders. All levels of RNA on this graph are inportant
with the relative risk between 0.5 and 0.3, and all of them
clearly very different from1l. A cutoff value of 10,000 or
above is equally as effective in predicting Al DS-defining
event or death as the higher cutoff values are.

(Slide)

We al so | ooked at the effect of change from
baseline over the first 24 weeks. Here, the patients are
split into 3 groups according to whether they had greater
than 1 1 og decrease in RNA. This is the top line. Between
a 0.5 and 1 | og decrease, the mddle Iine, and |l ess than a
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0.5 | og decrease, the bottomli ne.

The clear difference in lines indicates the
smal | er the change from baseline, the greater the
probability of suffering an Al DS-defining event or death.
Interestingly, this nmetric did not split the patients as
w dely as when we | ooked at the virologic response
definition as absolute difference in RNA of 100, 000.

(Slide)

Next we | ooked at the additional effect of
baseline CD4 and RNA on tinme to first AlIDS-defining event or
death after the RNA responses were taken into account.

(Slide)

Here, when | ooking at patients who had a val ue of
RNA | ess than 100,000 during the first 24 weeks, and then
switching these patients by their CD4 nedi an basel i ne val ue,
there is a clear effect of CD4 baseline on the first Al DS
defining event or death.

(Slide)

Now we | ook at the effect of baseline RNA on the
percent age of patients who progressed to the first AlDS-
defining event or death. The baseline is split in quartiles
so each of these 4 arnms has the sane nunber of patients in
it. The change frombaseline in the first 24 weeks is al so
split into quartiles.
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This 3D pl ot denonstrates that the smaller the
change in RNA over 24 weeks, the higher the block. So nore
patients have progressed. This trend is denonstrated over
the different baseline levels. It is also clear that the
baseline RNA has an effect and the higher the baseline, the
hi gher the block, and so the greater the |ikelihood of
pr ogr essi on.

(Slide)

One of the objectives was al so to exam ne the
duration. The area under the curve, AUC, takes into account
the level of RNA as well as the duration. The patient who
has a low RNA and maintains this will have a | ow AUC
whereas, a patient whose RNA drops initially and then
increases will have a higher AUC. This graph denonstrates
that the nmetric AUC for the first 24 weeks, when split by
quartiles, is clearly a nice, strong prognostic indicator.

In the next graph we are going to show you the
i nportance of follow ng RNA t hroughout the study and using a
virologic failure definition.

(Slide)

We used virologic failure cutoff |evels of 5,000,
10, 000, 15, 000, 20,000, 30,000, 40,000, 50,000 and 100, 000.
These are displayed along the X axis in this graph. As soon
as the patient has 1 RNA | evel above our cutoff used in this
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virologic failure definition, they are classified as a
failure, the blue line, at the tinme point that the failure
occurred. W have also exam ned the effect if patients have
2 consecutive RNA values as failures, the pink line, and 3
consecutive failures, the yellow |ine.

The Cox nodel used here, in this analysis,

i ncl udes baseline RNA, CD4 and treatnent, with the RNA val ue
defined as failure or not a failure being used in the nodel
as a tine-dependent variate. So this neans that we don't
just look at the RNA values during the first 24 weeks; we

| ook at themthrough the life of the study.

The relative risk on the Y axis is the ratio of
Cox hazards regression based upon an Al DS-defining event or
death. A failure is conpared to patients who do not fail
Again, the further the relative risk from1l, the greater the
di fference between failures and non-failures.

Here, the relative risk denonstrates that with
cutoff levels of 10,000 or above the patients defined as
failures are nore likely to progress than patients who have
not failed. The risk also increases as we raise the cutoff
| evel along the X axis.

If we just |look at 2 exanples on this graph, and
| ook at the pink line, so those patients who have 2
consecutive neasures that count as a virologic failure,
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using a cutoff of 10,000 the relative risk is 1.5, which
means patients classified as failures have a 50 percent

i ncrease in having an Al DS-defining event or dying conpared
to those whose RNA stays bel ow 10,000. Wth a cutoff |evel
of 100,000, the relative risk is 2. So patients classified
as failures have a 100 percent increase in having an Al DS-
defining event or dying conpared to those who renai ned bel ow
100, 000.

(Slide)

This slide | ooks at the effect of CD4 during the
study, as well as the effect of RNA. Here the data is split
into 3 groups based on |likely change of response in CD4 and
RNA, using the area under the curve m nus the baseline over
the 24 weeks conpared to their respective neans. The plus
i ndi cates patients who were above the nmean. This neans they
have a high CD4 or high RNA. The mnus indicates patients
bel ow t he nean.

The top |ine shows that patients who have a high
CD4 and a | ow RNA do considerably better conpared to
pati ents who have a | ow CD4 and a hi gh RNA.

We have seen fromthe data so far that both CD4
and RNA are inportant prognostic factors, and that baseline
CD4 and RNA provide additional prognostic information.

| wll now go through surrogate marker analysis
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that we used to investigate how effective our surrogate
mar kers are using the Prentice criteria.

(Slide)

For this analysis 2 treatnment arns are used, ddC
and saqui navir plus ddC

(Slide)

The Prentice criteria states that first we need to
have a clear treatnent effect in our time to Al DS-defining
event or death, and we clearly denonstrate this between the
2 arms, with a significant difference, a p value of |ess
t han 0. 0001.

(Slide)

The Prentice criteria also states that we need to
have a clear treatnent effect in our surrogate markers.
Here, looking at RNA, we have a clear difference between the
2 treatnent arns, |ooking at the area under the curve m nus
t he basel i ne over 24 weeks.

(Slide)

Wth CD4 we al so see a clear difference over the
first 24 weeks in the area under the curve mnus the
basel i ne.

(Slide)

G ven that we have a clinical difference and
surrogate marker differences, we used a Cox nodel initiated
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by the baseline CD4 and RNA in the nodel, which are both

highly significant, with p values of less than 0.01. W can
see that this is significant.

(Slide)

Next we add both RNA and CD4, area under the curve
m nus the baseline. W can see that both baselines and the
area under the curve mnus the baseline relative to CD4 and
RNA are significant. W can also see that the treatnent
effect is no longer significant. This nmeans that the
surrogate markers are explaining sone of the treatnent
effect.

(Slide)

Pool i ng data together from several nodels, the
AUCMB RNA by itself explains 35 percent of the treatnent
effect; 49 percent of the effect is explained by CD4 AUCVB
in the 24 weeks. Together, as in this nodel, they both
explain 61 percent of the treatnent effect.

(Slide)

Here | show this graphically. Here we have the
nodel which is baseline CD4 and RNA val ues and we can see
that there is a treatnent effect there.

(Slide)

Once we put AUCMB RNA and CD4 in the nodel, we can
see that the tap is closed, the yellow |lines conpared to the
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bl ue |i nes.

(Slide)

I n summary, our conclusion fromthis analysis is
that RNA is a very strong prognostic indicator. It appears
that the level of RNA nmay be nore inportant than change from
baseline. The duration of RNA when we | ook at the area
under the curve indicates that duration of effect is
inportant. Fromthis data, based on experienced patients,
we also clearly showthat CD4 is equally as inportant as
RNA. Thank you

DR. HAMMER  Thank you very nmuch. The next
speaker is Margo Heat h- Chi zzoi, from Abbott Laboratories.

Present ati on, Margo Heat h- Chi zzoi, M D.

(Slide)

DR. HEATH CH ZzZzO: | am Margo Heat h- Chi zzoi, and
on behal f of Abbott Laboratories | would like to thank the
FDA for inviting us to present the correlations of HV
changes with clinical benefit denonstrated in the Abbott
study M4-247.

(Slide)

The MD4-247 study evaluated clinical benefit in
patients with advanced HV illness. At baseline the
patients had to have CD4 cell count |ess than 100 cell s/ ni3,

at least 9 nonths of prior approved antiretroviral therapy.
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The patients were allowed to continue up to 2 but not nore
than 2 concurrent, approved agents during the tinme the study
was conducted. It included only nucl eoside agents. They
had to have a Karnofsky score of greater than 70, and they
needed to not have active opportunistic infections requiring
i nduction of therapy. Maintenance therapy and secondary
prophyl axi s agents were included in the study.

(Slide)

The study enrolled 1,090 patients who were
random zed to either ritonavir 600 ng b.i.d. to their
chronic reginen, and that armincluded 543 patients, or
pl acebo added to their current reginmen in 547 patients.

The primary objective of the study was to eval uate
clinical endpoints, which were defined as new Al DS-defi ni ng
illness, with the exception that recurrent PCP, Candida
esophagitis or prol onged nucocutaneous herpes were all owed
as recurrent events, and death was included as a primary
endpoint if patients didn't have anot her new di sease
di agnosed prior to death.

A surrogate marker sub-study was nested in this
study for the first 16 weeks of evaluation. During these 16
weeks patients were asked to continue the current
antiretroviral reginmen that they studied the study on, with
t he exception that they could stop an agent if they had
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toxicity during the first 16 weeks. There were 80 ritonavir
patients and 79 placebo patients, and those were the first
patients who were involved in the study with a baseline RNA
better than 15,000 copies/nL.

During the tine that it took us to identify these
virol ogy subset patients, patients who enrolled in the study
were al so anal yzed for CD4 and CD8 changes. The enroll nent
for the entire study occurred during May and June of 1995,
and the 191 events that were assuned to be required to have
an 8 percent power to detect a one-third reduction in events
between the 2 arns were approved and anal yzed by the m ddl e
of Decenber of 1995, which showed a highly statistical
significant benefit both in disease progression and survival
between the two arns. That allowed us to offer open-|abel
ritonavir to all patients in early January, 1996.

Since these were the first patients enrolled in
the study, they overall had about 7 nonths of eval uation
during the placebo-controlled period. The remainder of this
presentation will focus only on the 80 ritonavir patients in
the virol ogy subset, |ooking at changes at their H V-RNA and
how it correlated with clinical benefit over the 7-nonth
observati on.

(Slide)

The basel i ne denographi cs of the virol ogy subset
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are simlar to the overall patient group. They were
primarily nmen, 94 percent nen; 89 percent Caucasian, with an
average age around 39 years. They were nore than 5 years
fromtheir diagnosis of HV infection, the nagjority of the
patients and, unfortunately, 88 and 15 bel ong over here
where the majority of patients acquired H 'V by sexual
transm ssi on.

(Slide)

These, indeed, were advanced patients. Here are
their nmean and nedi an baseli ne RNA nunbers. The baseline
RNA nedian was 5.4 logs, wth a nmedian CD4 cell count of
20.8 cells and a nedian CD8 of 411 cells. The concurrent
antiretroviral agents taken by this group reflected sort of
the standard care in the md-1995 s range. There was a
| arge group of patients who actually had no concurrent
regi mens; a fair nunber of patients who were taking either
| ong-termtherapy AZT or D14; a small nunber on ddC. There
was one patient on nonot herapy, ddl, and the other patients
were on ddl conbinations, and a fair m xture of AZT dual
conmbi nation reginens, and different regi mrens were al so
i ncl uded.

(Slide)

Ni neteen patients had a clinical endpoint at 7
nmont hs of evaluation, and simlar to the |arger study
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popul ati on, the di agnoses spanned the spectrum of Al DS-
defining illnesses, including 4 patients who died prior to
t he di agnosis or a new event.

(Slide)

The first correlation we | ooked at | ooking at RNA
changes with the clinical endpoints, we | ooked at early
changes in the magnitude of HI V-RNA increase at 12 weeks or
16 weeks, stratified by change into either 0.5 log or a | og
at those tinme points.

As you can see, the 0.5 log cuts at both 12 and 16
weeks had a nore bal anced distribution of patients than the
greater or less than of 1 log cuts at both tinme points, and
using the Fisher's exact test and proportional hazards nodel
we were unable to identify any statistically significant
difference in the events rates in these 2 groups.

(Slide)

Here the Kapl an- Mei er shows the trend towards a
di fference when you took changes of |less than a log, in
yel l ow, conpared to greater than a log at the 16-week tine
point. Again, there is a fairly small nunber of patients in
this greater than a | og decrease which may be danpi ng our
ability to detect a statistically significant difference
bet ween the groups.

(Slide)
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The next anal ysis | ooked at naxi mal suppression at
nadir, and here you see nore splaying of the groups when you
take a maxi mal suppression of less than a log at any tine
point, here in green, conpared to 1-2 logs, in yellow, or
further than a 2-1og decline nadir, here in blue. You can
see that you do begin to get a separation of the curves even
in this early small sanple size.

(Slide)

To explore that further, we | ooked at threshol ds
for absolute RNA values at the nadir, |ooking at the |evel
of detection of the assay for the Roche Anplicor, using 200
copies as our |level of detection, a threshold of above and
bel ow 1, 000 copies or a threshold of above or bel ow 5, 000
copi es.

Here, you can see that using the |evel of the
5,000 copy threshold we got a nore even distribution of
patients than at either of the 2 [ower thresholds. This
above and bel ow 5,000 copies did lead to statistically
significant changes in the conparisons between the 2 groups.
There was a trend toward clinical benefit in the |less than a
1,000 conpared to greater than 1,000 anal ysis, but the
statistical significance between the groups is sort of
danpened by the unequal distribution of patients. Wen you
got down to using a threshold of the |level of detection of
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the assay, we got even nore inbalance in the patients and we
| ost our ability to detect a difference between the groups.

(Slide)

To assess the influence of this alittle bit nore
closely we plotted a Kapl an-Meier analysis. As you can see,
the group that had a nadir of greater than 5,000 appeared to
devel op clinical events early conpared to the group whose
nadir was |ess than 5,000. That appeared to be sustained
t hrough the 7 nonths of eval uation.

(Slide)

To assess the influence of baseline
characteristics on that observation, we | ooked at grouping
the patients by a baseline RNA of |ess than 300, 000 copies
conpared to greater than 300,000 copies, this being a round
nunber fairly close to a nedian nunber for the overal
patient group. In the patients that had | ess than 300, 000
copies there are actually nore patients with fewer overal
clinical events and we couldn't detect statistical
significance in that conparison

However, when you go to patients with a baseline
greater than 300, 000 copies, despite having a slightly
smal | er overall nunber of patients, you do have nore
clinical events that separated nicely or had the
characterization of a nadir of Iess than 500,000 conpared to
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a nadir of greater than 500,000, shown here in green. This
really isn't surprising fromthe clinical standpoint since
t hese patients who had very high RNA | evel s at baseline and
didn't really see an appreciable change in their RNA woul d
be the ones you woul d expect to have the highest rate of

di sease progression in the short observation period.

(Slide)

In a simlar analysis we | ooked at the inpact of
basel ine CD4 cells above and bel ow the nedian of 20 on a
simlar split between nadirs of |less than 5,000 and greater
than 5,000. Again, it was the group with the nost advanced
di sease, baseline CD4s |ess than 20, that had the nost
apparent difference in the nadir of 5,000 conpared to a
nadir of greater than 5,000. And patients wth greater than
20 C™4 cells counts at baseline really didn't show that nuch
di fference between this nadir cut of above and bel ow 5, 000.

(Slide)

An addi tional analysis was conducted to | ook at
the inmpact of duration of suppression on clinical benefit.
Here patients were stratified by tine to rebound fromtheir
nadir of |ess than 85 days conpared to greater than 85 days,
whi ch was very close to the nedian in rebound fromnadir for
the overall patient group.

This was using a fairly stringent definition of
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nadi r and rebound where we required the patients to have at
|l east 0.6 logs decline in order to be called a nadir, and
they have to have 0.6 | ogs rebound. As you can see, using
those stringent definitions, we have a very small sanple
size and couldn't detect a difference in the groups.

(Slide)

So wthin the limts of this data set on the 80
patients with 19 clinical endpoints observed for 7 nonths,
we feel confortable making the foll ow ng conclusions: That
a nadir decrease of greater than 2 logs during 16 weeks is
associated wwth a greater clinical benefit than having a
nadi r decrease of less than 1 |Iog, and that having an
absol ute nadir value of less than 5,000 copies is associated
with clinical benefit conpared to having a val ue greater
t han 5, 000 copi es.

This ability to replicate it in the subset of
patients only with greater than 300,000 copies may well be a
function of the advanced patient popul ation of the study
rather than sonething of virologic significance. W think
t he patients who have baselines | ess than 100,000 shoul d
al so have clinical benefit with | onger observation and a
m ni mal cut of |ess than 5, 000.

(Slide)

Basically, we don't feel that duration of
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observation in this [imted sanple is enough to be able to
make any statenents about | ong-term benefit in the group.
Taken al together, we feel that these data do support the
general conclusion that H V-RNA shoul d be decreased as much
as possible for as long as possible to maxi m ze clini cal
benefit. Thank you.

DR. HAMMER  Thank you very much. The final
speaker is Mchael Elashoff, who will provide sonme sumrary
comments and then we will open this up for questions.

Summary, M chael El ashoff, Ph.D

(Slide)
DR. ELASHOFF: | w Il be sunmarizing the conpany
presentations and presenting sone of our conclusions. |In

pl anning this neeting we tried to achi eve sone consi stency
in the format of presentations so that it would be easier to
draw conclusions. At the same tinme, the trials had varying
popul ati ons, reginmens and sizes so no one analysis could be
dictated for all presentations. The result is that each
conpany exam ned their data in a sonmewhat different way.
This allows for us to exam ne the relationship in RNA
changes and clinical events in several different ways and
judge how consistent this relationship may be.

(Slide)

The basic question the presentations addressed was
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how an initial RNA response predicted the subsequent

clinical events. The RNA response was neasured in several

di fferent ways, change from baseline, nadir and durability
of the effect. The area under the RNA curve was al so | ooked
at for durability and effect. dinical events were also
exam ned in several different ways, Kaplan-Mier curves and
proportional hazards nodels, to address the association

bet ween RNA and clinical events.

(Slide)

Overall, all five presentations found evidence for
an associ ati on between RNA changes and subsequent clinical
events. This association was seen in all the
characterizati ons of RNA changes and clinical event analyses
shown in the previous slide. Together, the data provide
conpel ling evidence for this relationship.

(Slide)

The presentations covered many clinical trials and
drug reginens. Here | have sunmarized the studies and
regi nens anal yzed.

(Slide)

As | have nentioned, the study popul ations varied
across the spectrumof H 'V disease. Subjects in the Abbott
study RNA subset provide by far the nost advanced, as
evi denced by the nedian RNA and CD4. This allowed for the
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smal | nunber of subjects to yield valuable information. The
other larger trials primarily represented | ess advanced
subjects, with a m xture of naive and experienced patients.
Overall, the nunber of subjects analyzed was al nost 5, 500.

(Slide)

Il will now go over sone of the specific anal yses
fromthe presentations. One of the standard ways in which
RNA responses are quantified is by the change from baseli ne,
usually nmeasured in log units.

(Slide)

The ACTG anal ysis found a strong relationship
bet ween change from baseline over the first 24 weeks. Shown
here on the X axis are units of 0.5 log drop, and the
clinical event relative risk is on the Y axis. The primary
story of this graph is in the slope and shape of these
lines, rather than the particular lines here which just
represent different ways of analyzing the data. This
rel ati onship was seen after adjustnents for baseline RNA,
CD4, treatnment and study.

(Slide)

The d axo analysis also identified a strong
rel ati onship. Here are two curves, one for high baseline
RNA and one for |ow baseline RNA. Change from baseline RNA
again in units of 0.5 |og decrease, is shown on the X axis
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and clinical incidence rate is on the Y axis. The curves
seemto flatten with | arge decreases, especially for those
who started lower to begin wwth. This effect is in part due
to the assay lower |limt of detection. More follow up wll
be necessary to detect differences down in this range.

(Slide)

Pharmaci a's results al so showed associ ati on
bet ween change from baseline and clinical progression rate.
Here we see that subjects who started with a | ow RNA
experienced few events regardl ess of their change. But the
relationship is nore dramatic for higher baseline RNA
val ues.

(Slide)

They al so presented these results in a
proportional hazards nodel, which indicated a dose-response
type rel ationshi p between change from baseline and cli nical
event rates after adjustnment for baseline CD4 and RNA
val ues.

Notice here that above about 0.5 | ogs, no
reduction was seen in the hazard rate. 1In the region above
0.5 logs, there was a significant reduction. The two
categories here above 0.86 | ogs showed the npst decrease in
clinical event rate.

[Slide.]
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Roche presented Kapl an-Meier curves stratified by
t he magni tude of change from baseline. The curves showed
separation between the three categories indicating that
greater decreases are associated with a | ower risk of
di sease progression.

[Slide.]

Overall, the results indicated that even the
smal | est decrease studied across the trials, about 0.5 | og,
was associated with clinical benefit. Further, greater
decreases resulted in lower clinical-event rates. The
relationship for |arge decreases remains to be clarified
where the Iimt of detection and small event rates nake
characterizations difficult.

[Slide.]

Anot her way of neasuring RNA response is via the
RNA nadir, or |owest value achieved. Since this is an
absol ute nunber, cross-study conparisons could be nmade nore
easily.

[Slide.]

d axo found, as might be expected, that | ower RNA
nadirs were associated with |ower clinical progression
rates. This was true for both high and | ow baseline RNA
levels. In this graph, you can also see a flattening of the
curve bel ow about 5,000 copies. However, the small nunber
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of events indicate that | onger follow up will be necessary
to clarify this range.

[Slide.]

G axo al so showed the rel ati onship between RNA
nadir and clinical progression rate. They found an
approximate |inear relationship. The ACTG al so found a
simlar result.

[Slide.]

Here are Kapl an-Meier curves stratified by the RNA
nadir | evel achieved while on treatnent and eventual
clinical progression in Kaplan-Mier curve format. Again,
| ower RNA nadirs were associated with |longer tines to
clinical events.

[Slide.]

Roche al so presented their data in terns of hazard
rates. This graph found | ower hazards for smaller RNA
val ues.

[Slide.]

Overall, the data showed a cl ear association
bet ween the | owest RNA val ue achi eved and subsequent
clinical -event rates. The RNA val ues achieved to date do
not appear to have reached the so-called threshold effect
beyond whi ch further reduction would convey no further
advantage. Since these studies were started sone years ago,

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

224

the regi nens were not, in general, optinmal by today's
st andards.

This neant proportionately few subjects had
responses down to the [imt of these assays so that
characterizing the response curve in that range remins
i npreci se. Longer follow up and better treatnents wll be
needed to address this area.

[Slide.]

The final characterization or RNA response was in
the durability of that response.

[Slide.]

Phar maci a showed that durability was associ at ed
with clinical-event rates. In this graph, individual |ines
represent differing durabilities of effect. For this
anal ysis, effect was defined as a half-log reduction. For
t he hi gher baseline RNA values, the lines are seen to
separate indicating that | ess durable responses were
associated with higher clinical-event rates.

[Slide.]

This effect is easier to see in the proportional -
hazards nodel. In this nodel, responses that persisted past
16 weeks or about 114 days resulted in the fewest events
whil e | ess durabl e responses neant a higher rate of clinical
events.
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[Slide.]

Roche addressed the issue of durability using a
area-under-the-curve, or AUC. The AUC is anal agous to the
product of duration tines effect. Wen they broke down
subjects into four groups by their AUC, a clear difference
was seen in the Kaplan-Meier curves. But since AUCis a
function of duration and anount of change, this analysis is
an indirect neasure of the association between durability
and clinical -event rates.

[Slide.]

Durability of response and subsequent clinical -
event rates were found to be associated in the Pharnmacia
analysis. This result was supported by Roche's anal ysis of
t he area-under-the-curve. Although we had hoped that the
trials considered woul d have dealt nore conpletely with
durability, we should not be surprised at the limted
information available. This is due to the age of the
trials, the treatnent reginens and the popul ati on studi ed.

Long-termdurability--that is, |longer than 24
weeks--was i nfrequent and remains to be addressed.

[Slide.]

Bot h Roche and d axo al so provided surrogate-
mar ker anal yses. These approached the question in a
somewhat different way fromthe other anal yses by
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i ncorporating treatnment conparisons into the anal ysis.
Initially, Roche found a significant treatnent effect.

[Slide.]

After incorporating RNA and CD4 responses while on
study, presumably induced by the treatnent, they found that
the treatnment effect was no |l onger significant. 1In other
words, the RNA and CD4 responses seened to nediate the
treatment's effect on clinical-event rates.

[Slide.]

A axo showed this visually for their data as the
treatnment difference in AIDS-free survival between treatnent
and control seen here--

[Slide.]

--was virtually gone when RNA and CD4 responses in
the first part of the study were incorporated into the
anal ysi s.

[Slide.]

Wi |l e these anal yses were suggestive that nuch of
the treatnment effect is nediated by changes in RNA and CD4,
it is inportant to point out that the goal of these talks
was not to formally validate RNA as a surrogate. \Wen drugs
are approved for lowering RNA, the claimof clinical benefit
will not foll ow automatically.

To claimclinical benefit, sponsors will have to
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show exactly that. dinical practice and treatnent
strategies are largely based on RNA. As Dr. Feigal stated
in the introduction, we nay be read to nove past the
question of surrogacy. Tonorrow, we will discuss in nore
detail, the design of clinical trials making use of |ong-
term RNA changes. The role of clinical endpoints and CD4 in
such trials will be considered further.

[Slide.]

In summary, both change from baseline and RNA
nadir were found to be associated with clinical-event rates.
The anal yses presented, on concert wth several other
consi derations, suggest that the RNA nadir may be preferable
to change from baseline. This avoids the problem of where
you start pointed out by Dr. Marchner.

It makes the inevitable conparisons across studies nore
interpretable and may avoid sonme of the problens associ ated
with the quantitative anal ysis of mean changes.

Further, the assays seemnore suited to
qualitative interpretati ons such as RNA decreasi ng versus
RNA increasing or RNA below the limt versus above the
l[imt. The limt of detection is sinply the |owest nadir
possi ble. Overall, clinical progression seens to be nore
related to the absolute RNA | evel rather than the change
from basel i ne.
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[Slide.]

The primary focus of the tal ks was on the
rel ati onshi p between RNA changes and subsequent cli nical
events. Wiile these trials are not the final story,
particularly for long-termresponses at very |ow viral
| evel s, they provide a conpelling evidence that the | ower
the I evel of RNA achi eved during the study, the | ower the
risk of clinical progression.

More limted data suggested that the nore durable
response, the better the outconme. W expect that further
information will energe as nore data becone avail abl e.
Finally, these conclusions were based on nultiple studies,

treatnents and net hods of anal yses and covered over 5,000

subj ect s.
DR. HAMVER  Thank you very nuch.
Questions
We now have approximately a half an hour for
questions fromthe commttee. | would suggest that

guestions be directed to any of the afternoon speakers. The
warnmth in the roomhas quelled sone of the enthusiasm

DR. MATHEWS: | could address this to Dr.
El ashoff, but sone of the data that raises this question in
my mnd were fromthe Roche presentation dealing with nadir

RNA val ues as an endpoint. The question is while RNA nadirs
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seemto performreasonably well prognostically, is there
conme confounding with baseline value and interpretation of
the nadir?

In other words, the interpretation of an endpoint
as a nadir really m xes the baseline value with the
treatnent effect since, if a drug is known to produce, say,
on average, a 0.75 log drop from wherever you start at a
certain point in tinme, that is going to determ ne the nadir
value that is achievable in a given patient popul ation.

DR ELASHOFF: | don't think that baseline affects
the anal ysis of the data nore than change from baseline. |
think just the opposite that baseline--1 think that this
confusion was al so noted sonewhat after the ACTG tal k where,
when you | ook at change from baseline, really you can't
t hi nk about change from basel i ne nunbers w t hout know ng
where you started whereas the RNA nadirs are a nore absolute
conpari son.

Certainly, baseline is inportant. Nadir and
basel i ne would be inportant. But if you say that a drug is
a 0.7 log drug, that is only true for the population in
which it was originally studied. That doesn't necessarily
inply that a different population wth a different baseline
is going to get that sanme reduction.

DR. MATHEWS: | agree that that is true but it is
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problemtrue of all the netrics that have been presented.
Sone of the anal yses that were presented gave adj usted
values in the use of the nadir netric, adjusting for
baseline. But many of themdid not. They were just
unadj usted or crude effects, whether it was using hazard
rati os or incidence rates.

| amjust not convinced. In ny own mnd, | guess
haven't processed all this data yet that the nadir value is
as attractive as your conclusion suggests conpared to al
metrics. | guess | would argue, just as we have | ooked at
in nost of the other drugs | have seen cone before this
commttee, for consistency of effect across whatever netric
is used, and not relying on a single netric.

DR. ELASHOFF: | guess | would agree with that
al t hough when you have a nore effective regi nen where, say,
you have two treatnent arnms both of which are getting you to
very low |l evels, differences in change from baseline wll
only reflect differences fromwhere they started and won't
reflect a true treatnent difference.

| would agree with you that if they are telling
you different things, then that would warrant further
expl orati on.

DR. VALENTINE: | think many of us have been
functioning under the paradigmthat if we can really
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dimnish viral replication then we wll prevent the

sel ection of resistance. Yet all of us have seen patients
who becane bel ow "l evels of detection” for a period of tinme
of a nunber of nonths only to rebound back agai n.

All the data we have seen today, obviously, is
using a lower limt of detection of the 400, 500 or 1000
range, even. | hope that tonorrow we see sone data goi ng
down | ower than 500. | would urge all the sponsors to go
back to their frozen sanples and repeat these assays. Data
is energing that there is still replication going on |ess
than 400 and it is conceivable that the nadir neasurenent
woul d be nmuch nore neaningful if it were down around 20 so
that there would be a long durability of effect and | ess
chance of selection that nay be occurring between 20 and
400.

DR. ELASHOFF: Actually, two of the presentations
tonmorrow are going to address exactly that conparing nadirs
in the 400 to 500 range with val ues down as |ow as 20 and,
actually, a dramatic difference was seen.

DR. VERTER | nust confess that | ama bit
appr ehensi ve about making the foll ow ng conments.

DR. HAMMER  That's okay.

DR. VERTER | feel alittle bit like the little
kid wwth his finger in the dike. But | amgoing to raise
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sone cautionary here. First, | would like to thank all five
presenters for the analysis. | nust confess that it was

al nost overwhelmng. | was witing notes on the first one
when the third one, | think, was starting to do their

presentation. So | amsure | mssed some subtle points.

Al so, | confess to no expertise in this area of
retroviral analysis or AIDs trials, just sone years of
background in other clinical trials. However, | nust say
that I found that a nunber of the analyses led ne to raise
the foll om ng cautions.

One, | think that if we had days to go over each
anal ysis, we could probably answer sone of these. But ny
concerns start with the potential for selection biases. |
believe if | interpreted all the anal yses presented
correctly that none of themwere actually the random zed
cohorts but they represented sel ected cohorts based on
either survival to eight weeks or 16 weeks or 24 weeks or
what ever period of time the investigators could get a
reduction neasure.

So, inmmedi ately, we have sone concern, | would
t hink, that not everyone is in the study. In fact, you had
to survive to that point in tine, or at |least you had to
have a neasure to that point in tinme before you could get
into the analysis. This, | think, should raise a cautionary
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note, indeed, as to what inplication that has for any drug
use.

The worst case would be, of course, that the drug
was actually harnful in those who didn't get to that point.
But if you nmade it to that point, you were okay. In fact,
there was sone suggestion in other trials, not in this area,
that responders mght do well. For exanple, in
antiarrhythm c di sease, a nunber of antiarrhythm c agents
have been licensed by the FDA because antiarrhythma is
known to increase the risk of sudden death.

Antiarrhythm c agents reduce arrhythm as;
therefore, the giving of antiarrhythm cs should reduce
death. In fact, until about six, seven years ago when a
| andmark trial was done, this was thought to be true. But
then two drugs were tested and found to have a threefold
increase in the risk of death even though they were shown,
prior to the beginning of the trial, to reduce arrhythm as
in that cohort that was eventually random zed.

So | think that is one exanple. There are others.
In addition to that, and I don't want to take too long a
time, but there were a few other things that | would like to
note. One, a couple of the presenters pool ed studi es.
can see where, with the short tine frame available to the
commttee to hear all the presentations, that may have been
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a necessary evil.

But | hope, at sonme point in tine, that the FDA or
t he conpani es present the individual studies. Pooling
studi es can actually mask or enhance an effect and | think
t he individual studies, given that there are different
treatnments, different risk groups, the individual results
shoul d be presented.

There were also multiple subgroup anal yses t hat
were done. Here, again, the cautionary note that there may
have been a differential effect anpbngst the subgroups, but
it my not have been a qualitative difference. It may have
been quantitative. In other words, there was one anal ysis
put up of under and over 300, 000 copies per m.

I f you noticed quickly, as it went by, there was
an effect in both groups. It was just better in one than
the other. So one shouldn't preclude the use of the drug
j ust because one is better than the other one.

Maybe | will stop here for now and | et someone
el se get a chance.

DR HAMMER: | was just wondering whet her any of
t he speakers want to conment on the points raised.

DR FEIGAL: | think many of the conparisons
actually were across random zed groups. Your point about
you are going to using a |laboratory marker is that you have
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to return to clinic to have the | aboratory to be in sone of
t hese anal yses is well taken.

Most of these trials are studies which have been
previously revi ewed because they have shown clinical benefit
across random zed groups. | think that there are sone
aspects of the technology of the virology and the way the
speci nens were collected that sonetines |eft us wth subsets
where specinens were only collected in a sanple of patients.

Part of the rationale and why there were so nany
simlar presentations is | guess we were | ooking to see what
ki nd of case could be made for the consistency of the
evi dence.

The issue of how to exam ne a relationship and how
to describe it when you have often a categorical outcone
such as progression or survival and you are | ooking for a
dose response across sone other variable is the reason,
think, that you saw that the data was often split |ooking
for the kind of dose response.

| recognize that there is the probl em of
mul tiplicity but | think the kinds of evidence we are
| ooki ng for was an ordered response across the direction and
sonme consistency in that fromstudy to study.

DR. HAMVER: Thank you.

DR. LIPSKY: | have a question for the FDA who saw
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all the data; we realize historically we are | ooking at

t herapy which woul d, by 1997 standards, be consi dered

out noded. Al though we are trying to glean sone good
information fromit, it is possible we nmay be msled. One
of the things, nadirs, et cetera, could be m sl eading.

| amjust curious for today, for what we were
present ed today, how nany patients were able to go down to
| evel s that were undetectable in viral copies?

DR. ELASHOFF: | think it is a small percentage.
| am not sure what the overall one would be; maybe 10
percent or less. Actually, it would depend on the
particul ar study. The studies with nore advance popul ati ons
had actually much | ower rates. Sonme of the NUCA studies |
think were in the 60, 70 percent range, nmaybe a little
higher initially and then they bounced back up again

So it covered a spectrum but there really weren't
| ong-termresponse which, as M ke had pointed out earlier,
by 24 weeks, it was a relatively small proportion across the
boar d.

DR. LIPSKY: So one potential is I think we would
have to be very careful to make conclusions, at |east at
that |l evel on the data today. Maybe tonorrow we wll see
sonme things nore clearly.

DR EL-SADR. | think nost of the data were in
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patients with nedian CD4 about 200 or so. How confortable
should we be with extrapolating to people with higher CD,

especially regarding the new guidelines. It seens none of

the data presented today were relevant to those with higher
CD4.

DR. ELASHOFF: | think the nedian represents just
that, the nedian, and not the entire range. So the actual
CD4 counts across these thousands of subjects range from| ow
to high.

DR. FEI GAL: Typical cutoffs were 350, sonetines
500, but typically 350. There was, | think, adequate anount
of data on patients with very low counts. | think one of
the things that the data brings into question, though, and
particularly | ooking at sonme of the quartile plots, is the
adequacy of assessing risk from CD4 count al one and whet her
or not you need to also | ook at baseline viral |oad at the
sanme tinmne.

DR. MATHEWS: It seened fromthe background
docunentati on and the presentations that the paradigmwe are
bei ng asked to examine as a primary endpoint is is viral
| oad sufficient versus the precedi ng paradi gmwhich relied
on clinical endpoints. But | think the discussion has
inplied that we are |unping clinical endpoints with CD4
responses.
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DR. FEI GAL: None of these progression endpoints
were the m xed CD4 count progression endpoints that were
seen in sone trials. These were all data with clinica
progression. Part of it, | think, Chris, it is alittle bit
nore subtle shift than just clinical endpoints or not.

One of the things that was enphasized in the
previ ous studies where we tried to get six nonths of data on
a new regi nen conpared to an old reginen was to try and get
conplete data for that whole tine period because, as people
dropped out, we got biased estinates of what the average
response was because, quite predictably, the people with the
crummy counts dropped out.

What we were asking participants to do was to
remain in a trial even though we had evidence that they
probably were no | onger responsive to the drugs that they
were in. So part of the enphasis is trying to break the
process down a little bit.

An initial phase of studying the response of a
drug by asking how deep is the response and what proportion
of subjects get an adequate response and then | ooking, once
you have that data on response, fromthere on fromtine to
failure. So if you can define a |loss of a viral-1oad
response or sone other type, you don't ask the participants
to sinply stay in the study on fixed regi nens as though
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there is no informati on, no prognostic information, when the
viral counts rise or the CD4 counts begin to fall.

So it is, in a sense, trying to change the
structure of the way that we study the viral |oad per se.
The issue of whether there are clinical endpoints or not is
not an either/or kind of a decision. W are saying that the
way in the past that we have asked for information about the
viral load with fixed reginens for periods of tinme wthout
t herapeutic nonitoring, whether the patient had a response
or not, is just not clinically appropriate any |onger.

DR. MATHEWS: | agree with that but the point of
my inquiry is that the bulk of the data that has been
presented, and it is fairly consistent fromevery one of the
trials examned, is that there is independent information
from CD4 count and RNA response, that the responses are not
al ways concor dant.

For exanple, in the MAC study that was reported,
there was a 20 percent discordance rate. Since both
nmeasures are | aboratory neasured in real time, if you are
going to specify a laboratory marker as a primary endpoi nt,
it seems to nme it should include both viral |oad and CD4
response and not just viral |oad al one.

DR. HAMVER:. That probably will come up again
tonorrow afternoon, | suspect. | have a question for Drs.
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DeMasi and Struthers. It follows up on Chris' point about

di scordance. Both presentations included a quadrant plot.

Qobvi ously, the bulk of patients who clinically progressed

were in the | ow CD4, high RNA, quadrant. But has either

i nvestigation | ooked at the patients in the other quadrants?
| know those are small nunbers but what you can

tell us about those discordant patients, particularly those-

-and | know it is very small nunbers--but those in the

quadrant of | ow RNA, higher CD4. One of the questions that

we W ll have to debate is this issue of a marker endpoint, a

single biologic test, for a traditional approval with that

i ndi cati on.

| think there is sone concern about the snal
proportion of patients who don't exhibit a "classic"
response in both CD4 and RNA, at least with the drug cl asses
we are tal king about. Is there any comment fromeither Dr.
DeMasi or Dr. Struthers since both showed a quadrant plot?

If there is no coment, there is no coment.

DR. DeMASI: If | understood the question
correctly, it was the discordancy in the quadrants, the ones
on the lower |eft and the upper right?

DR. HAMVMER  There is about 9 percent of patients
| think in your plot that don't fit into the neat right
| ower quadrant. O course, we understand these are biologic
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tests and the patients don't always fit into these neat
categories but it does raise an interesting question about
t he di scordancy potentially. | just was wondering if you
have | ooked at that or have any comrents about it.

DR. DeMASI: Yes. Actually, we did |look at those
events that occurred with, say, a high CD4 count and a | ow
viral load it was relatively rare, as you saw. But what we
did see is that sone of these events were presunptive
di agnoses. Sone of them were non-AlDS-rel ated deaths such
as a heroine overdose and one acci dent.

When we restrict the anal yses, what we have done
further nore is ook at specific types of AIDS events in the
particular bottomright. Wen we do that, when we |imt to
certain events such as CW, dissemnated or retinitis, we
can even see this nore of a concordancy in the CD4 and RNA
responses.

DR. HAMVER  Thank you.

DR. STRUTHERS: On our data, we had four patients
t hat had an Al DS-defining event in the high CD4 but | ow RNA
But we haven't | ooked at those patients individually to see
t he reason, what their event was.

DR HAMMER. One of the interesting things about
DDC has been, at least in sone either as nonotherapy or with
ZDB in the 175 trial, you have seen virologic responses
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w t hout much in the way of CD4 responses. So that drug,
al one or in conbination, in sonme conbinations, have shown
sonme of this discordance and, for exanple, in the 175,
experienced subjects, we know, in the virol ogy substudy,
there was a virologic response but no clinical benefit that
could be determned in that study.

So it is just a note of caution, | think, that the
group has to deal with. So thank you

DR. VALENTI NE: Just while we are discussing
di scordances, another type of discordance that is seen now
in several studies is that wwth a | arge suppression of RNA
copy nunber and the concomtant rise in CD4 cells, when the
RNA copy nunbers conme back up toward baseline, at |east, the
CD4 cells do not conme down but tend to hang in there at
| east for 20-plus weeks. That also remains to be explained.

DR. VERTER | was wondering of any of the persons
who presented did a kind of sensitivity analysis; that is, |
t hought | saw 25 percent of the cohorts that weren't
i ncl uded because they didn't have changes from baseline to
16, 24, whatever weeks, to put in a worse change and rerun
the analysis. | wonder if anyone has done that.

DR. HAMVER: That is a general question to all of
the presenters this afternoon. No one is leaping to the
m crophone. lan has a comrent.
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DR. MARCHNER: First of all, | think the figure of

25 percent mght be inflated a little by the fact that not
only are we deleting people if they don't have the marker
data, we are also deleting themif they had a clinical
progression in the tinme frane where we are defining
response, which we have to do.

That was one of your earlier points. |If you are
| ooki ng at the prognostic indication of a response over a
gi ven period, you have to |look at the effect of that
condi tional on not having the clinical event during that
period. For exanple, if you were to include people with
clinical events during that period, you run into problens of
whet her or not having the clinical event will affect the
mar ker val ue which is probably fairly likely.

So what | amsaying is if soneone has AIDS, that
could bunp their RNA up, for exanple.

DR. VERTER That is my point, is giving the
person the worse possible outcone and including the clinical
thing. |If you are trying to evaluate a treatnent, it seens
to me that by excluding the clinical events, you
potentially--and | use the word very carefully, could w nd
up with something that | ooks beneficial whereas, in reality,
you have excluded those in which it was harnful.

DR. MARCHNER:  You have to | ook at the two groups
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separately. You have got individuals who have short-term
failure and you need to | ook at that group separately from
the individuals who had their response over the period in
whi ch you are defining the response.

| think it nakes sense to | ook at both groups.

don't think it makes sense to conbine themin a single

anal ysi s.

DR. HAMMER W can return tonorrow.

M5. LEIN: | saved it until |ast because it is
quick. | just wanted Dr. Feigal, for the record, if you

could just let folks know that this discussionis really
rel evant nore so to antiviral therapies and, in the context
of 1 nmmune-based therapies, unless the nechanismis supposed
to be H V-specific, that HV RNA is really | ooked at as a
safety issue nore than evaluating efficacy.

DR FEIGAL: | take your point. | think this is
specifically for antiviral drugs.

DR. HAMMER: On that note, | would like to thank
t he speakers today for providing just an enornous anount of
data for us to digest. This day is adjourned. W wll
reconvene at 8 a.m tonorrow. Thank you.

[ Wher eupon, at 4:30 p.m, the proceedi ngs were
recessed to be resuned at 8:00 a.m, Tuesday, July 15,
1997. ]
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