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Introductions

DR HAMMER: | think | would |like to begin by
having the nmenbers of the conmttee and the agency introduce
themselves. Dr. Bertino, would you identify yourself for
the transcriptionist and the audience, please?

DR BERTINO  Joseph Bertino, fromthe Qinical
Pharmacology Research Center Basset Health care, in
Cooperstown, New York, and | am serving today as the
consumer I ep.

DR EL-SADR. | am Wafaa El -Sadr, Harlem Hospital
in New York.

DR STANLEY: Sharilyn Stanley, Texas Departnent
of Health.

DR FEINBERG Judith Feinberg, University of
Cincinnati, Infectious D seases.

DR MATHEWS: Chris Mathews, University of
California at San Diego, Department of Medicine.

DR YO&EV: Ram Yogev, Children's Menori al
Hospital, Chicago.

DR. HAM LTON:  John Hamilton, Duke University.

DR MASUR. Henry Masur Cinical Center at NH.

DR LIPSKY: JimLipsky, COinical Pharmacol ogy,
Mayo Clinic, Rochester, M nnesota.

DR HAMMVER: Scott Hammer, Infectious D seases,
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‘olumbia Uni versity.

MS. STOVER  Rhonda Stover, FDA.

DR POVERANTZ: Roger Ponerantz, Infectious
yiseases, Thomas Jefferson University in Philadel phia.

DR VERTER  Joel Verter, George Washington
Jniversity, guest statistician.

DR KOPP: Jeffrey Kopp, Nephrology, N DDK

DR KIMMEL: Paul Kimmel, nephrol ogist, George
| ashi ngton University, |eave of absence N DDK

MR SCHOUTEN. Jeff Schouten, ad hoc comunity
representative from Seattle, Wshington.

DR THROCKMORTON:  Dougl as Throcknorton,
iephrologist in the Cardiorenal Division, Food and Drug
\dministration.

DR STRUBLE: Kim Struble, FDA

DR MJRRAY: Jeff Murray, FDA

DR. JOLSON: Heidi Jolson, FDA

DR. KWEDER:  Sandra Kweder, FDA.

DR HAMVER:  Thank you very nuch. | would like to
:urn it over now to Ms. Stover, who will read the conflict
of interest statenent.

Conflict of Interest

MS. STOVER: The follow ng announcenent addresses

the issue of conflict of interest with regard to this

meeting, and is made part of the record to preclude even the
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appearance of such at this neeting. Based on the submtted
agenda and information provided by the participants, the
agency has determned that all reported interests in firns
regul ated by the Center for Drug Eval uation and Research
present no potential for a conflict of interest at this
meeting, with the follow ng exceptions: In accordance wth
in accordance with 18 United States Code 208 full waivers
have been granted to Drs. Mathews, Hammer and Masur. A copy
of these waiver statenments may be obtained by submtting a
witten request to the FDA's Freedom of Information Ofice,
Room 12a-30 of the Parklawn Buil di ng.

In addition, we would like to disclose that Dr.
El -Sadr's enployer, the Harlem Hospital, was previously
involved in an NTAID study of adefovir dipivoxil. Dr. El-
Sadr had no invol venent whatsoever in this trial... [house
audi o system problens]... because these studies are not
primary studies to be discussed, the agency has deternined,
notw t hstandi ng these involvenents, that the interest of the
government and the Dr. Hammer's participation outweighs the
concern that the integrity...[house audi 0 system
problens] . ..therefore. Dr. Hammer may participate... [house
audi o system probl ens]. .. In the event that discussions
i nvol ve any other products or firns not already on the
agenda for which an FDA participant has a financial

interest, the participants are aware of the need to exclude
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themselves from such invol venent, and their exclusion wll
be noted for the 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 firms whose products
they may wish to comment upon.

DR HAMVER. Thank you. | would like to turn now
to Dr. Jolson who will make some introductory conments.

Introductory Comments

DR JOLSON:. Good norning. | would like to welcome
everyone to today's neeting in which we will discuss the
application for accelerated approval of adefovir dipivoxi
for the treatnent of HV.

First, | would like to extend a special welcone to
our invited consultants who are joining the commttee today.
| would also like to wel come G lead Sciences, the sponsor of
today's application.

The efforts of Glead in devel oping this product
shoul d be comrended for three specific aspects of their
overal | drug devel opment. Specifically, | would like to
acknow edge their efforts in conducting investigations for
treatment experienced patients; their ongoing commtnent to
providing an avenue for expanded access; and their

devel opnent of a sizeable database on viral resistance.

[Sli de]
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The database supporting today's application is
conplex in several respects. Before we hear the actual data
presentations, | thought it mght be useful to provide some
of the regulatory framework and other points to consider as
a backdrop for today's deliberation.

Because it has been about a year since this
commttee has considered an application for accelerated
approval, which was the abacavir NDA | would like to start
today's neeting with a very quick review of FDA' s provisions
for accelerated approval. Next, | wll explain how the
Division of Antiviral Drug Products actually inplements this
regulation with regard to what we expect to see in
subm ssions for accelerated and |ater traditional approva
of antiretrovirals, and the advice we will provide on tria
design. As you wll hear nore about today, the devel opnent
of adefovir raised several challenges, and I wll discuss
how the general requirements for accelerated approval have
been tailored to the circunmstance of this application.

As the conmttee is aware, the sponsor elected to
pursue marketing a dose that is lower than that studied in
most of the Phase 111 devel opnment because of dose-limting
nephrotoxicity. Therefore, | will briefly discuss our
gui dance to sponsors in simlar circunstances, that is,
whenever a product change is nade that significantly inpacts

t he pharmacokinetic profile of an already studied drug.
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10
.ast, | will end with some general points to consider on
:quivalence trial design and | abel ed indications that |
vould like the commttee to bear in mnd as they consider
-:oday’s application.

[Slide]

Most of you are already aware that the accel erated
approval regul ations were enacted to allow patients with
serious and |life-threatening illness access to approved,
safe and effective therapies where the approval would be
>ased on endpoints that would occur at a time point earlier
intrials than the ultinate disease outconme of irreversible
norbidity or nortality. Hivid or 4dc was the first product
Eor H'V to be approved under this regulation, and Agenerase
>r anprenavir was the nost recent.

This provision is intended to be applied to those
—herapies that provide a neaningful therapeutic benefit to
axisting treatnment, and the regulations provide exanples
such as denonstration that a new product can treat patients
inresponsive or intolerant to avail able therapies, or
denonstration that a new product is associated with an
i nproved response over avail abl e therapies.

The phrase "meaningful therapeutic benefit" is
obviously highly subjective, and in practice we have
accepted a variety of ways that a product nmay be considered

as having a therapeutic advantage, including an inproved
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11
efficacy or safety profile, an inproved dosing schedule, a
novel mechani smof action, or a different clinical cross-
resistance profile.

The key feature of this regulation is that it
provides for initial or accelerated approval based on either
surrogate endpoints which are |aboratory based, such as HV
RNA and CD4 for HV therapeutics, or clinical endpoints that
woul d occur earlier in the disease process and before
irreversible norbidity and nortality. At sone tine post-
marketing a sponsor may then apply for traditional approval
on the basis of additional data to verify the clinical
benefit of the initial finding.

[Slide]

G ven that the accelerated approval provisions are
not limted to HV, the division has needed to devel op
gui dance for how these regulations are to be inplenmented in
the ever-changing field of HV therapeutics. The division's
approach to accel erated approval has evol ved considerably
over the years reflecting changes in clinical managenent,
the availability of potent therapies, and the availability
of standard assays for the measurenment of HV RNA.  Qur
current advice on this topic is available in a draft
gui dance docunent to industry. It is available on the web
site noted on the slide, and reflects the consensus reached

at the July, 1997 Surrogate Marker Advisory Committee
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12
mneeting that denonstration of sustained viral suppression is
evidence of clinical benefit.

[ will briefly comrent on a few key features of
our gui dance. In general, for accelerated approval the
division expects that a new drug application will contain
the results of at least tw adequate and well-controlled
trials that provide safety, laboratory and clinical data on
patients through at |east 24 weeks of treatment in al
patients.

Further, it is expected that the plans for
traditional approval will be solidified and trials will be
well under way prior to granting an accel erated approval.

Traditional approval may be subsequently
considered on the basis of data reflecting treatnent through
at least 48 weeks. Oten this longer-term data conmes from
the same studies that were submitted in the original NDA

[Slidel

Qur guidance al so provides sone general advice on
trial design, and provides for flexibility, the choice of
overal | design as appropriate for the patient popul ation,
and the hypothesis to be tested.

In the spirit of accelerated approval, sponsors
are specifically encouraged to investigate their product in
the patient population nost in need of new therapeutic

options, specifically the heavily pretreated patient

M LLER REPORTI NG COVPANY, | NC.
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13
popul ati on. Because we support the use of nore than one
I nvestigational product in a protocol and recognize its
need, particularly for treatnent experienced patients, our
gui dance includes the rem nder that registrational studies
need to be designed to denonstrate the contribution of each
i nvestigational conponent of regulatory interest.

Last, in the era of nulti-drug reginmens for HV
and ot her concom tant nedications, we stress the need to
evaluate the potential for drug-drug interactions prior to
|l aunching large clinical studies. This reconmendation is
based on the concern that unexpected drug interactions may
both adversely inpact patient safety and product efficacy.

[Slide]

There are two inportant caveats regarding the
accel erated approval regulation and our guidance on its
I mpl ement ati on. First, as nentioned, this regulation allows
approval based on endpoints that can be neasured at earlier
tinme points in clinical trials, and this is the major
feature that provides for earlier access to approved
therapy. However, accelerated approval does not change the
standard of evidence for efficacy required by the Food, Drug
and Cosmetic Act as anended in 1962. This amendnent

stipulates the requirement for substantial evidence, which

is defined as evidence from adequate and well-controlled

investigations that allow the conclusion that the drug wll

M LLER REPORTI NG COWPANY, | NC
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14
have the effect that it clains.

The second caveat is that our guidance outlines a
m ni num set of clinical requirements for an accel erated
approval application. There will be, inevitably,
ci rcunst ances where |onger duration or additional data are
necessary to evaluate unique safety or efficacy issues prior
to approval.

[Slide]

As you will hear in the presentations today, two
addi tional expectations for the subm ssion of an accel erated
approval NDA for adefovir were discussed with the sponsor.
Both of these requirenents were necessitated by the
identification of dose-limting nephrotoxicity with adefovir
during the conduct of the principal Phase IIIl trials.

First, based on the discussion with the advisory
committee menbers, the division reconmended that at |east 48
weeks of data at the proposed marketing dose be provided
with the initial NDA subnmission. This length of follow up
was recommended because available data at the tine suggested
that nephrotoxicity did not becone readily apparent until at
| east 20-24 weeks of dosing.

Second, the sponsor was nmade aware that because
substantial clinical devel opnent of the 120 ng dose had
already occurred, conparability between the 120 ng dose and

the 60 ng proposed for marketing dose would need to be

M LLER REPORTI NG COWPANY, | NC.
507 C Street, NE
Washi ngton, D.C. 20002

fN"nn\ CAEL rcorere




5399

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

i5

concl usi vely established.

[Slide]

There are a variety of circunstances when there is
a substantial change in the pharmacokinetic profile of an
al ready studied drug, either pre- or post-approval.
Although today's application provides for a change in dose
due to toxicity considerations, other exanples include
changi ng the frequency of admnistration for convenience,
such as changes fromTID to BID reginmens or BID to @
regimens, and changes in formulations, such as enteric
coati ng.

[Slidel

The recommendations on this slide would apply to
any of these circunstances. So, in any of these
circunstances that were just outlined, sponsors are required
to establish the conparability between the old and the new
product reginen by providing either data that the
pharmacokinetic difference isn't clinically relevant or
clinical trial data to denonstrate conparability of clinica
benefit with the new product.

[Slide]

For approved, well-established products we are
of ten asked why there need be a requirenent for new clinica
trial data. In general, when changes significantly inpact

on the pharnmacokinetic profile we require clinical data to

M LLER REPORTI NG COVPANY, | NC.
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provi de assurance that the new product, dose or reginmen is
safe and effective and not inferior to the already proven

product. For antivirals, shorter-term data of several weeks

'is inadequate to denonstrate conparable efficacy because

differential resistance may not beconme apparent until |ater
in treatment. Simlarly, it is extrenely difficult to
establish conpelling pharmacokinetic-pharmcodynam c

rel ationshi ps based on shorter-term clinical data.

In practice, we have routinely advised sponsors
that the division will accept and review trial data
reflecting 24 weeks of treatment, with a Phase IV conm tment
to provide at |east 48 weeks of follow up.

[Slide]

The trial that is submtted to establish the
conparability of the proposed dose for marketing with the
originally studied adefovir dose, and that is trial 417, is
a critical conponent of the overall adefovir application.
Trial 417 is an active control, equival ence design trial,
and I would like to provide sone points for the commttee to
consi der when interpreting trials with this design.

The agency as a whole has had a great deal of
experience analyzing results from equival ence trials across
a broad range of therapeutic indications, and this division
has had sone experience with equivalence trials for both
non-H YV and HYV indications in selected settings. However,

M LLER SCIT;EPgQgtI\rK;etClOVPN,.AIE\.(, I NC.
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17
we have had very limted opportunity to consider an
equi val ence trial as the basis of approval of an
antiretroviral in the conplex setting of conbination drug
therapy and treatnment experienced individuals, and we wl|
| ook forward to the conmttee's discussion of this issue as
it relates to today's application.

The three slides that follow cover some genera
points to consider about interpretation of equivalence
design trials. M reference for these comments is available
on the CDER web page in the formof a draft guidance that
was devel oped by the ICH the International Conference on
Har moni zation, on the choice of control groups in clinical
trials.

[Slide]

The intent of an active control equivalence trial
Is to show the efficacy of the test drug by show ng that it
is as good as, equivalent and not inferior to a known
effective agent. This design raises an inherent critica
question of whether the trial is capable of distinguishing
active frominactive treatnent. The capability of a study
to do just this rests on the critical assunption that the
active control drug, in this case for today's application it
Is the 120 ng dose of adefovir, will have had an effect of a
defined size in the study. In the absence of a placebo

conparator, the efficacy of the active control relies on
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18
implicit historical experience such that trials of the

active control, when adequately powered, regularly
di stinguish active drug from placebo in a simlar patjent
popul ation and under simlar conditions of use.

[Slide]

A second point to consider relates to the so-
called non-inferiority margin. Prior to initiating the
trial an equivalence or non-inferiority margin is
established, also called the delta. This nmargin is the
degree of inferiority of the test drug conpared to the
control that the trial will attenpt to exclude
statistically. However, there in general are no agreed upon
statistical conventions for an acceptable margin of
inferiority. These are nmatters of clinical judgnment and are
determ ned on a case by case basis. In general, the margin
~hosen for a trial cannot be greater than the smallest
2ffect Size that the active trial would be reliably expected
-0 have conpared with placebo in a setting of the planned
:rial. Even smaller margins based on clinical judgnment may
>e desired.

Qur draft guidance suggests that a delta of 10
>ercent may be used for sanple size calculations, with the
:aveat that smaller or larger deltas may be acceptable
lepending on the expected effect size of the active control
‘hese considerations raise questions about how acceptable
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llon-inferiority margins should be determned for
antiretrovirals used in conbinations, especially when the
product of interest is unlikely to be the nore potent
component Of a particular conbination reginen.

[Slide]

The last point to consider on the interpretation
of equival ence design trials is a remnder to take into
account the particular study circunstances that may nake
treatment arns |ook nmore simlar in a trial of this design.
A few of the factors that nmay reduce the trial's ability to
«detect true differences include poor conpliance, or
discontinuation of therapy, substantial |loss to followup
overall poor responsiveness of the study populations to
treatment ef fects, and use of concomtant nedications that
mnay interfere with the ability to assess the contribution of
the test drug.

[Slide]

I will close ny remarks with a coment relating to
the sponsor's proposed indication and the division's policy
Eor labeled indications for antiretroviral drugs. The
labeled indications for antiretrovirals, as everyone knows,
lhave evol ved considerably over the past decade, reflecting
both the availability of nore products and reconmendations
for their use in conbination. Currently, unless a product

has a significant safety or efficacy limtation it would
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receive t he indicationonthe slide.

Other indications can always be considered, and

for today's application the sponsor has requested a nore
limted interaction for patients with prior nucleoside
anal og treatnent experience based on safety considerations.
However, because the |abeled indication does not limt how a
product is used in clinical practice, we will ask the
commttee today to consider risks and benefits both for the
proposed indicated popul ation and for the broader popul ation
of H V-infected individuals in whom the product m ght be
used in clinical practice.

Thank you for your attention, and we will |ook
forward to discussion and deliberation on the questions that
this application poses. Dr. Hanmer, | wll turn the neeting
back to you.

DR HAMMER.  Thank you very much, Dr. Jolson, for
putting the framework together for our neeting today. |
would like to turn now to the sponsor presentation from
G lead Sciences and Dr. Jaffe, | believe, will open the
presentation.

Sponsor Presentation
Overview of Development Program
DR JAFFE:  Good norni ng.
[Slide]

My nane is Howard Jaffe, from Glead Sciences, and
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1 fftoday we are here to review our new drug application for
2 fadefovir dipivoxil for the treatnent of H V-infected
3 fpatients.
4 Joining ne fromGlead are Jay Toole, who wll
5 freview the results of our clinical trial and Norbert
6 [l Bischofberger, Who Wi ll review our HV resistance studies.
7 fl;Additionally, we have various consultants who have
8 |[[participated in the adefovir devel opment programwho are
9 flinere to provide their insights as well. W ask that you
10 f{lhold your questions until the end of our presentation.
11 Wien we began testing adefovir in 1994 the only
12 |f:avail able H'V therapies were nucleoside RT inhibitors. Since
13 [ftrhen the |andscape of HV therapy has changed dranatically,
14 [W:as have the nunber of treatnent options.
15 [Slide]
16 Captured on this slide are the percent of HYV
17 [licreated patients according to ART reginens received and the
18 [linean length of tinme on each regimen. As you can see, 41
19 |[f percent of patients are currently receiving their first ART
20 f regimen for an average of about 11 nonths; 23 percent of
21 [ patients are on their second reginmen for an average of about
22 # 8 months. The last grouping, those patients representing
23 J about one-third of the patients receiving HV therapy,
24 Jreceived their therapies on average 5-8 nonths.

25 The conplex and interrelated issues of viral
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resistance inherent difficulties and drug toxicity lead to a
successional ly declining course with each new treatnent
reginmen. Patients in the second and third groups have an

urgent need for new treatment options, and these are the

patients for whom adefovir dipivoxil is intended.
[Slide]
Adefovir dipivoxil is the pro-drug of adefovir,

the first of a new class of nucleotide anal og for reverse
transcriptase inhibitors. It has a unique resistance
profile with activity in HV resistant to 3TC, as well as
virus with conbined AZT and 3TC resistance. This is

I nportant because over 90 percent of patients wll pass
through AZT and 3TC treatnment during their course of

t her apy.

Additionally, unlike other antiretrovirals, the
use of adefovir is unlikely to lead to the devel opment of
resi stance and, therefore, the likelihood of limting future
treatment options is | ow.

Adefovir also has once daily dosing, wthout
dietary restriction, and this is particularly attractive for
sinplifying dosing regimens and for particular clinical
settings, such as those requiring directly observed therapy.

The nost inportant risk of adefovir is dose-
limting nephrotoxicity. However, through extensive

clinical testing of 120 ng once per day, tw ce the dose
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sought for approval, the risk of nephrotoxicity has been
wel | characterized. It can be nonitored with nonthly
routine lab tests and, inportantly, when it does occur it is
| argely reversible with drug discontinuation.

[Slide]

To understand the potential benefits of adefovir,
we need to start with its virol ogy. In vitro adefovir
selects for the J65rR and K70E RT mutations. The Ke5R has
been seen in association with dd1 and ddc use. The K70E
mutation is a novel mutation. Both nutations have been
observed only rarely. Mst inportantly, adefovir maintains
activity against HV resistant to nucleoside RT inhibitors.

Dr. Bischofberger will review the clinica
virology in nore depth later on in our presentation.
However, we should take note that adefovir has increased
activity against 3TC resistant virus, the M184V nutati on,
and while it has less activity against high-level AZT
resistant virus, the conbination of high-level AZT
resi stance and 3TC resistance renders the virus near wld
type in terms of susceptibility to adefovir. This conpliant
resi stance genotype, high-level AZT and 3Tc, is a highly
preval ent genotype in treatnment experienced patients.

[Slide]

Looking at the risks of adefovir, nephrotoxicity

is the nmajor dose-limting toxicity. It has a consi stent
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pattern of onset and can be readily monitored. Toget her
serum creatinine and phosphate are highly sensitive and
specific for detecting adefovir-related nephrotoxicity.
Consistent with a predom nantly proximl tubular effect,
decreased bicarbonate, non-nephrotic range proteinuria and
gl ycosuria may al so be observed. Changes in creatinine and
phosphate form the basis for nanagenent guidelines for drug
di scontinuation, Wth mld changes in creatinine, that is
0.5 mg/dL increases above baseline or decreases in serum
phosphate to less than 1.5 mg/dL, | eading to drug
di sconti nuati on. Cinical trial results denonstrate that
adherence to monthly nonitoring and managenent guidelines
are necessary to reduce the risk of clinically significant
toxicity.

[Slide]

In considering our data package, it is necessary
to review various programmilestones. Cinical testing
began in 1994 and included short-term dosing, nonotherapy
versus placebo studies for up to 12 weeks of doses ranging
from 125 to 500 ng once per day, with the denonstration of
good tolerance, significant anti-HV activity and the unique
resistance profile.

We nmet with FDA in 1996 to discuss a program for
potential licensure. At that time, one pivotal study, study

408, was discussed in which patients failing background
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antiretroviral therapy would have 120 ng of adefovir or
pl acebo random zed to their therapy.

The program continued to nove forward and, in
Decenber of 1997, we initiated an expanded access program at
the 120 ng dose for patients who previously failed
nucl eosi de RTIs and protease inhibitor therapy. However
shortly afterwards, wth the unblinding of study 408, the
extent of adefovir-related nephrotoxicity becane evident.
G ven the therapeutic index for the 120 ng dose, we and the
FDA sought the guidance and advice of the Antiviral Advisory
Committee last year in a closed neeting. At that neeting,
we discussed the target interaction; we discussed the size
and duration of the safety database, in which we adequately
characterized the risk and reversibility of nephrotoxicity,;
and we di scussed dosing reginens, including |ooking at doses
at 60 ng once per day. Wth the successful conpletion of
studies involving 60 ng, we filed our NDA in June of this
year.

[Slide]

Today, we return to review these new results which
i nclude over 5000 adefovir-treated patients with up to 3
years of followup. The risk and reversibility of adefovir-
rel ated nephrotoxicity has been well characterized. The
mechani sm of toxicity is better understood, and managenent

gui delines have been refined and broadly tested in an

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




539

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

26

expanded access program W have chosen the 60 ng once per
day dose on the basis of results from nonotherapy and
conbi nation therapy studies.

[Slide]

Based on the risks and benefits associated wth
adefovir, we are seeking a second-line indication for use in
conbi nation with other antiretrovirals for the treatnent of
patients with clinical inmmnologic or virologic progression
despite prior RT inhibitor use.

Dr. Toole will now review the clinical tria
results.

Clinical Trial Results

[Slide]

DR TOOLE: This nmorning G lead Sciences will
present clinical trial results for 120 and 60 ng dose |evels
of adefovir dipivoxil. A though seeking approval at the 60
mg dose level, we were well into our Phase II/11l studies at
the 120 ng dose before recognizing that nephrotoxicity was
the nost inportant dose-limting toxicity. This led us to
investigate the 60 ng dose for activity and an inproved
safety profile.

Qur NDA was submtted for both of these doses in
over 5400 patients including over 500 fenales, over 1600
African American and H spanic patients, as well as 38

children. These patients were adm nistered adefovir once
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daily on the basis of a long intracellular half-life of up
to 30 hours for the active noiety.

Adefovir dipivoxil is an oral pro-drug with good
bi oavailability in a fasted or fed state. Fol | ow ng
absorption of the pro-drug, adefovir is elimnminated by
urinary excretion with equal contributions from both
filtration and secretion. Adefovir is not a substrate
i nhi bitor nor inducer of the cytochrome p450 enzyne system

Based on several studies, there is no evidence for
drug-drug interactions from the nucleoside class AZT, 3TC or
abacavir; from the non-nucl eoside class delavirdine or
efavirenz; fromthe protease inhibitor class indinavir,
nel finavir and saquinavir. There has been a slight increase
In ddI exposure observed at the 60 ng dose, however, there
IS no increase in ddi-related adverse events in patients
that received the 120 ng dose of adefovir and ddr.

Earlier this year at the retrovirol ogy conference,
phar macoki netic data were presented from ACTG 359 which
indicated an i nteraction with adefovir, delavirdine and
saquinavir. However, as just stated, these observations are
not consistent with our data. Additional pharmacokinetic
results are pending fromthe ACTG 398 which will also
I ncl ude saqui navir.

[Slide]

For the clinical trial overview | wll briefly
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di scuss our Phase |/11 dosing experience which provides
i nformation on our short-term dosing. Then | will discuss
in nore detail study 408, which was our registrational study

and which is inportant because it has extensive follow up

/which has allowed us to characterize the resolution of

nephrotoxicity. In addition, | wll discuss cpcra 039,

which is inmportant because it provides |ong-term placebo
control data whereas, in study 408 patients received placebo
for 24 weeks before receiving adefovir dipivoxil in the
open-1abel phase. Study 411 provides inportant controlled
efficacy information in treatnment naive patients.

[Slide]

We conducted two Phase |/11 studies, studies 402
and 403, which exam ned once daily dosing from 125-500 ny
for 2-12 weeks duration. In these studies we observed dose-
dependent, reversible side effects, primarily
gastrointestinal synptons as well as asynptomatic
transam nase elevations. W also observed asynptonmatic
decreases in serumcarnitine, and this has led us to provide
suppl ementation for our Phase II1/IIl studies.

We observed anti-HV activity which was simlar
whet her patients were treatnment naive or treatment
experienced. W also saw a simlar reduction in HV vira
| oad across the dose groups.

[Slide]
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An exanple of this can be seen in study 403, which

was a random zed, placebo-controlled study with a 6-week
doubl e-blind phase followed by a 6-week open-I|abel phase.
Shown here are the nmean changes from baseline with 95
percent confidence intervals, showng that for both doses
there is about a 0.4 |og decrease in baseline, and at al
time points they are statistical significantly different
from pl acebo based on a non-overlap of the 95 percent
confidence intervals.

The activity observed is maintained out through
week 12 and, inportantly, patients who received placebo who
go on to receive adefovir in the open-I|abel phase also show
a 0.4 log decrease. Based on better tolerability of the
1 ower dose, we chose a 120 ng dose for our Phase Il study,
study 408.

[Slide]

In this study, patients were random zed to receive
either adefovir or placebo entered onto a background reginen
in heavily pretreated patients, and these patients had a
nmedi an duration of prior treatnent of over 3.5 years.

The study was conducted with a 24-week double-
blind period foll owed by an open-|abel phase. The entry
criteria were that patients had to be on a stable reginmen
for at |least 8 weeks, and H'V RNA greater than 2500 and CD4

counts greater than 200. The prinmary efficacy endpoints
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wer e average change, denoted as DAV&4, in both HV RNA and

CD4 cell counts.

[Slide]

There were 442 patients random zed to the study,
and the arnms were well matched at baseline, with a nean HV
RNA of about 30,000, mean CD4 cell count of about 350, and
the patients were also well matched for their background
‘reginen. Adefovir was well tolerated over 24 weeks, as
i ndicated by 18 percent and 14 percent fromthe active and
pl acebo groups discontinuing: 13 percent of patients
di scontinued adefovir for an adverse event, and the mgjority
of these were due to gastrointestinal synptons or
transam nase el evations.

The activity we observed was consistent with that
seen in study 403, as shown by the mean change from baseline
of the two treatment arns. Again, we see about a 0.4 |og
change from baseline at week 24, and at all time points
during the study this activity was significantly different
from pl acebo as shown by the non-overlap of the 95 percent
confidence intervals. At week 24 the difference is
significant wth a p-value less than 0.001. The activity
seen at week 24 is maintained out through week 48. Patients
who received placebo and then went on to receive adefovir in
t he open-I|abel phase also show a 0.4 |og decrease after 24

weeks. Inmportantly, this difference between the placebo
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group and the active group is consistently observed
i ndependent of age, gender, race, HV RNA or CD4 cel
strata, or is independent of whether the patients were
receiving a protease inhibitor at baseline or not.

[Slide]

The DAV&4 was al so significant, as shown here
| ooki ng now at the nean DAV&X4 using the bDNA assay, which
is the particle specified assay. There was a mnus 0.24 |og
change conpared to little change for placebo. Prior to
unbl i nding these sanples were al so assayed using the PCR
techni que and, as shown, these results were confirmatory.

[Slide]

DAV&R4 for CD4 was not significant, as shown
here. But |ooking at the changes for week 24 for nmean and
medi an both favored the active group, and these were
significantly different.

[Slide]

During the first 24 weeks we observed few grade 3
or 4 clinical adverse events, as shown here, and these were
limted to headache and di arr hea.

[Slide]

There were nmore grade 3 or 4 |aboratory
abnormalities, and the nost conmon was el evation in
creatinine kinase. However, this occurred nore conmonly in

the placebo group conpared to the active group. ALT and AST
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transam nase el evations, as well as hyperbilirubinema, were
observed nore commonly in the active arm

[Slide]

To expand our view to look at all patients who
received adefovir as well beyond 24 weeks, there was a total
of 403 patients, including 187 patients that were initially
randonm zed to receive placebo. This group had a nedian
duration of treatment of 9 nonths, extending out to 2.5
years, and a nedian duration of followup of 20 nonths,
extendi ng out over 3 years.

[Slide]

The grade 3 or 4 clinical abnormalities observed
in the overall study again showed gastrointestinal synptons
but now we see the emergence of nephrotoxicity, reported as
a Fanconi-like syndronme, in 1 percent of the patients.

[Slide]

The |aboratory abnormalities associated wth
nephrotoxicity were nore common. These were defined as a
creatinine increase of 0.5 mg/dL or greater
hypophosphatem a, decreased serum bicarbonate, proteinuria
and glycosuria. For these paraneters, these correspond to
grade 2 or higher laboratory abnormalities. These were
defined on the basis of variability observed in the placebo
group during the first 24 weeks of the study.

[Slide]
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Shown here is the Kapl an-Meier analysis |ooking at
the time to onset for serumcreatinine increase of 0.5 mg/dL
or greater |looking at the percentage of patients out through
week 80, and shows that prior to week 20 there were very few
events, after which the event rate increases reach an
apparent plateau with about a 50 percent incidence at week
80.

Looking at a serum creatinine of 2 mg/dL or
greater, an absolute value, again shows very few events
prior to week 28, then out through week 80 about 5 percent
of the patients are affected. This denonstrates that these
abnormalities are common in adefovir-treated patients.

[Slide]

Looking at the severity of these abnormalities
based on the data supplied to the central |aboratory, grade
2 abnormalities were observed in about 5 percent of the
patients.

[Slide]

The del ayed onset for nephrotoxicity was also
observed with hypophosphatema, with a simlar tine to onset
as that observed for serum creatinine increase. The
severity, as shown by the grade of toxicity, indicates that
42 percent of the patients devel oped hypophosphatem a |ess
than 2.0, with 2 percent of the patients devel oping a grade

4 abnormality.
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1 [Slide]
2 Many of these patients devel oped both of these
3 |Jlabnormalities concomtantly, and that is shown in the
4 |l€Eol lowing Venn diagram O 168 patients that devel oped a
5 Jlserum creatinine increased, represented here, 117 had
6 |fconcomitant hypophosphatemia. Simlarly, for the 166
7 |lpatients that devel oped hypophosphatem a, as shown here, 49
8 llcdevel oped that in isolation
9 [Slide]
10 These patients with nephrotoxicity were followed
11 llliEor resolution, and the criteria were that resolution nust
12 [fftoe sustained through |ast followup. For increased
13 [|creatinine, decreased bicarbonate or phosphate, the
14 fjcdefinition was that it had to be sustained within 2 standard
15 [cdevi ations of the mean change from baseline observed in the
16 [lzplacebo group during the first 24 weeks of the study.
17 For proteinuria it had to be sustained |ess than

18 ff-or equal to 1+, and for glycosuria less than or equal to

19 (ftrace.
20 [Slide]
21 Two standard deviations for serum creatinine is

22 (0.4 ng/dL. Shown here is the Kapl an-Meier |ooking at the
23 |l resolution to that level for the 168 patients who had a 0.5
24 |l mg/dL increase from baseline. Looking at the percentage of

25 fl patients out through week 100, this denonstrates that the
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median tine to resolution was approxi mately 17 weeks, and
that wth extended followup greater than 95 percent of the
patients will have resol ved.

[Slide]

Resolution for the other laboratory paraneters are
sumari zed here, showing that resolution has a nmedian tine
of 16 weeks for proteinuria and, as | just showed you for
creatinine, 17 weeks. Inportantly, for each of these
paraneters the Kaplan-Meier's indicate that greater than 95
percent of the patients will resolve.

[Slide]

These observations are based on a Kapl an- Meier
analysis. The observed data are shown here and indicate
that from 10 percent to 19 percent of the patients that
devel oped the abnormality did not resolve at |ast follow up.
However, looking at this group of patients that remain
unresolved, with regard to median followup time, it
indicates that, as shown in this colum, their duration of
followup is limted when conparing those patients to the
patients that have resol ved which have a nedian tinme of
followup of 50 weeks.

[Slide]

The conclusions drawn from study 408 are that we
observe a durable reduction in HV RNA in RTI-experienced

patients. That reduction was a 0.4 |log decrease and it was
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independent of age, gender or race.

Activity was also observed in patients that
received adefovir in the open-label phase, and this activity
observed after 24 weeks was maintained out to 48 weeks of
dosing. Adefovir dipivoxil is well tolerated through 24
weeks, during which we primarily observed gastrointestinal
side effects. After 24 weeks dose-limting nephrotoxicity
was observed, and this denonstrates the value of nonthly
laboratory noni t ori ng.

In addition, and inportantly, through Kaplan-Meier
analysis, greater than 95 percent of the patients are
estimated to resol ve.

[Slide]

The 120 ng dose of adefovir dipivoxil was also
utilized in study CPCRA 039. This study was sponsored by
the NIH and conducted by the Community Program for dinica
Research on AIDS, a network of over 100 community based
clinical practices.

In this study patients were random zed to receive
either adefovir or placebo added onto background therapy.
The primary endpoint was survival. Additional secondary
clinical efficacy endpoints included progression of disease
as well as devel opnent of opportunistic infections. The
original sanple size was 2200 patients.

In August of 1998, followi ng a reconmendation by
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the DSMB, the study was discontinued, and that was in
recognition of the decline in the event rate follow ng the
I ntroduction of protease inhibitors, which would have
required the study to enroll over 4000 patients to be
adequately powered. At that tine, just over 500 patients
were enrolled and it was deened inpractical to continue.
The study was not discontinued for safety reasons and, in
general, the safety profile observed was consistent with
that observed in study 408.

Because of the long-term placebo control, this
study provides inportant safety data, and also allows us to
characterize the background of renal-related |aboratory
abnornalities.

[Slide]

The data here provide a safety overview for study
039 and show that by 12 nmonths the discontinuation rate is
simlar between the active group and the placebo group, wth
38 percent of the patients discontinuing adefovir conpared
to 32 percent on the placebo arm An identical percentage
of patients developed either a grade 4 adverse event or a
toxicity which required discontinuation. Wth the exception
of nephrotoxicity, these abnornalities are equally
distributed in the two treatment groups. There were nore
patients on placebo, 31 percent conpared to 25 percent, that

had grade 4 adverse events. There were 17 deaths on the
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active arm 16 deaths in the control arm and 1 death in
each treatnent group had renal failure as an investigator-
assessed contributor to nortality.

[Slide]

The |aboratory abnormalities associated wth
nephrotoxicity are shown here, and indicate for the placebo
group that 2+ proteinuria was observed in 21 percent of the
patients. Six percent of the patients devel oped a serum
creatinine increase of 0.5 or greater, and 8 percent of the
patients devel oped hypophosphatema to less than 2 ng/dL.

Conparing the active group to the placebo arm for
changes in creatinine and phosphate indicate that these
changes are nore sensitive markers than glycosuria, and nore
specific markers than decreased bicarbonate or proteinuria.

Also, looking at the changes in serum creatinine
and hypophosphatem a shows that the 27 percent and 24
percent is notably less than that observed in study 408
where this event rate was 40 percent for each of these
markers. This may reflect the fact that there was increased
I nvestigator awareness in study 039, as well as the
I mpl ement ation of nonthly nonitoring which was required in
study 039 whereas in study 408 monthly monitoring was done
through week 24, after which it was done on an every 2-nonth
basis, at which tine patients were at greatest risk for

devel opment of nephrotoxicity.
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[Slide]

Wiile the safety conclusions from study 039 are
general |y consistent, the effect on viral |oad was not.
There was no difference between adefovir and placebo at
either 6 or 12 nonths. However, the study was not optinally
desi gned to look for virologic efficacy. That is, unlike
study 408, changes in background retroviral therapy were
permitted any time prior to, at, Or follow ng random zation.
Therefore, a stable baseline viral |oad was not established.
In addition, there was no viral |oad entry criterion or
stratification based on that criterion.

This led to an inbalance in baseline viral |oad
where the placebo group had a 3-fold higher viral |oad
conpared to the active arm  Possibly due to this increased
viral load in the placebo arm there was a significant
increase in the addition of antiretroviral therapy by nonth
2 conpared to the active arm

[Slide]

Studi es 408 and 039 were conducted in treatnent
experienced patients. W also |ooked at adefovir activity
in treatnent naive patients in study 411. This is a
random zed study of adefovir and indinavir in conbination
with either AZT, 3TC or paT, and there was a control arm of
AZT, 3TC and indinavir. Patients were antiretroviral naive,

with CD4 counts greater than 100, and H'V RNA greater than
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5000. The baseline characteristics showed a nmean HV RNA
log of 4.6 and a nmean baseline count of around 400.

[Slide]

There were 224 patients random zed into one of
five treatnment groups, either the control arm one-third
adefovir-containing 3-drug regimens, or a quadruple drug
reginmen. The primary endpoint was the proportion of
patients that had |ess than 400 copies/m at week 20.
Secondary endpoi nts included changes in HV RNA

[Slide]

Starting with the primary endpoint, this graph
| ooks at the percentage of patients from baseline to week 20
that have less than 400 copies/m wusing an intent-to-treat
analysis. As shown, both the control group as well as the
adefovir plus 3TC arm have simlar activity.

[Slide]

A summary of the week 20 efficacy data for the
control group as well as the 3 adefovir-containing 3 drug
reginmens is shown here looking at HV RNA | ess than 400 with
an intent-to-treat analysis or looking at the mean change in
1Iv RNA at week 20.

Looki ng at these percentages, the data indicate
-hat the adefovir-containing 3 drug arnms have simlar
activity conpared to the control armwth respect to HV RNA

Less than 400. In addition, sinmlar activity is observed
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when | ooking at the nean change from baseline at week 20.
Al'so, conparing the data from patients that were receivVving
adefovir plus 3TC plus indinavir to the control colum
i ndicates that adefovir can substitute for AZT with
resulting simlar efficacy.

Conparing the data in this colum, where patients
recei ved adefovir and AZT and indinavir, indicates that
adefovir can substitute for 3TC, again, wth resulting
simlar efficacy.

[Slide]

The quadruple drug reginen data provided no
additional efficacy beyond the 3-drug regi mens.

Substitution of adefovir for either AZT or 3TC resulted in
simlar efficacy when |ooking at the proportion of patients
that had | ess than 400 copies/m or HV RNA changes from
baseline to week 20.

The incidence of nephrotoxicity and the lack of a
dose response observed at the 125 ng and 250 ng doses |ed us
to examne a 60 ng dose for activity and an inproved safety
profile.

[Slide]

For the clinical trial overview of 60 my, | wll
di scuss study 420, which was our nonot herapy study; study
417, which directly conpares the 60 ng and 120 ng dose

levels; and | wll also discuss our experience from expanded
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access for the first 1000 patients that received adefovir at
the 60 ng dose |evel.

[Slide]

Study 420 was a random zed, doubl e-blind, placebo-
controlled study with patients random zed 2:1 active to
pl acebo in therapy-naive patients. The study was for 4
neeks, and the entry criteria were HV RNA greater than 5000
and CD4 cell counts greater than 150. The because
characteristics for the 2 treatnent arns were well matched,
and the primary efficacy endpoint was average change,
denoted as DAV&, over the 4 weeks of dosing.

[Slide]

The efficacy results we observed were consistent
with our earlier studies, as shown by |ooking at the mean
change from baseline out through week 4 conparing the 2
treat ment arns.

For the 60 ny dose we observed about a 0.3 log
decrease from baseline, which at each tine point is
significantly different from placebo as denonstrated by the
non-overlap of the 95 percent confidence intervals, and the
correspondi ng p-values at each time point are shown bel ow.

Consistent with the drug effect follow ng

conpletion of dosing at week 4, there is a return towards

baseline in the active arm The DAV&A al so shows

significant activity.
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[Slide]

Here, we are again |ooking at the nean DAVA.

"here was a mnus 0.3 log change in the active group, little
:hange in the placebo group, and the result was highly
significant.

[Slide]

The conclusions fromthis study are that adefovir
nonot herapy at 60 ng provides significant anti-HV activity
:ompared t o pl acebo. In addition, the effect is simlar to
-hat observed in earlier studies at the 125 ng and 250 ng
loses in studies 402 and 403 which were for 2-6 weeks
juration.

[Slide]

To establish equival ence of the 60 ng and 120 ny
joses, We conducted study 417. This study was a random zed,
jouble-blind study of adefovir at 2 dose levels in
conbination therapy. In this study patients had to be
orotease i nhibitor naive and have at |east 4 weeks of prior
nucl eosi de experience, With H'V RNA greater than 5000 and
CD4 cell counts greater than 100.

The objectives of the study were to determ ne the
relative tolerability of the 2 doses, as well as to
establish equivalence of the 2 doses with regard to anti-HV
activity.

[Slide]
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There were 214 patients random zed, 109 to the |ow
dose, 105 to the high dose. There was additiona
random zation to one of three treatnment arms, either a dual
protease Where patients received nelfinavir and saquinavir,
or nelfinavir plus one nucleoside reverse transcriptase
inhibitor, or saquinavir plus one nucl eoside reverse
transcriptase inhibitor. The NRTI was chosen from anong
AZT, 3TC or D4T depending upon the patient's prior
experience.

[Slide]

The baseline characteristics for the patients were
well matched, with nean H'V RNA of about 40,000, nean CD4
cell counts of about 360.

[Slide]

The patient disposition out to week 20 indicates
the 60 ng dose is better tolerated in the 120 ng dose. As
shown here, 14 patients discontinued the |ow dose conpared
to 26 at the high dose. Three of these were due to adverse
events at the | ow dose conpared to 13 at the high dose.
Again, we observe a dose relationship for gastrointestina
toxicity as 2 discontinued for that reason at the | ow dose
conpared to 9 at the high dose. One patient at the |ow dose
and 2 patients at the high dose discontinued for
transam nase el evation. Two patients in the higher dose

group discontinued for reasons unrelated to adefovir.
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[Slide]

The better tolerability at the lower dose is also
shown by looking at the time to discontinuation fromthe
overal | study. Shown here is a Kaplan-Meier analysis
| ooking at the percentage of patients out to week 48 that
di scontinued the study, indicating that at the higher dose
the percentage is always greater than at the |ower dose.

This result is statistically significant. It is also
important to note that many patients discontinued from both
dose groups after week 24 due to insufficient viral |oad
suppression.

[Slide]

The primary efficacy endpoint of the study was the
>roportion Of patients with | ess than 400 copies/m at week
20.  Secondary endpoints included changes in HV RNA from
>aseline out through week 20.

[Slide]

The 2 doses have simlar activity, as shown by
his graph which shows the percentage of patients from
recause out to week 20 with [ ess than 400 copies/n using an
ntent-to-treat analysis for the 60 ng dose and the 120 ny
lose, Wth the 60 ny dose resulting in 41 percent of
vatients at week 20 | ess than 400 conpared to 31 percent of
he patients at the 120 ng dose.

[Slide]
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The primary objective was to establish
equi val ence, and the criteria we enployed was a 2-sided 95
percent confidence interval for the difference in the
Iprimary efficacy endpoint. To denonstrate equival ence of
the lower dose, the |ower boundary of the 95 percent
confidence interval could be no greater than mnus 10 to
mnus 12 percent. Applying these criteria, we found that
equi val ence was establ i shed.

[Slide]

This summarizes the data for the equival ence
analysis using 3 different methods. First, |ooking at the
Intent-to-treat analysis where mssing observations are
considered failure, as just shown in the previous graph,
there were 41 percent of the patients at the |ow dose, 31
percent of patients at the high dose, an actual difference
of 10.7 percent, and a |ower bound of the 95 percent
confidence interval of mnus 1.7.

Looking at the as treated analysis, there were 48
percent of the patients at the | ow dose, 45 percent of the
patients at the high dose, an actual difference of 3.3
percent, and now the |ower bound of the 95 confidence
interval with this analysis was mnus 11. 3.

Because the higher discontinuation rate observed
at the higher dose could be biasing the intent-to-treat

analysis, we also perforned an anal ysis where the |ast
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observation was carried forward to week 20. Using this

met hod, there were 42 percent of patients at the | ow dose
37 percent of the patients at the high dose, a difference of
5.4 percent, and now the 95 percent of the |ower bound is
mnus 7.3.

So, for each of these nethods the |ower bound of
the 95 percent confidence interval was |ess than mnus 12
percent in magnitude.

[Slide]

The study was not powered to |ook for differences
either between the arns or within the dose groups of each
arm  However, a notable difference was observed when
| ooking at the saquinavir plus NRTI arm as shown here, in
whi ch 49 percent of the patients were |ess than 400 at the
| ow dose conpared to 20 percent at the high dose. However
It is inportant that this large disparity was not observed
at week 12, with the correspondi ng percentages of 54 percent
for the | ow dose and 40 percent for the high dose. In
addition, the other saquinavir-containing arm does not show
disparity, where 42 percent and 44 percent of patients at
the [ ow and high dose respectively were |ess than 400 using
an intent-to-treat analysis.

[Slide]

The difference between doses in this treatnment
group is less striking when |ooking at the changes at week
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0inviral load. As shown here, mnus 1.3 logs for the |ow
ose, mnus 1.1 logs for the high dose, and to put this in
erspective, this represents a 95 percent decrease in
aseline viral load and this represents a 92 percent
ecrease from baseline viral |oad.

The 2 dose groups also show simlar activity when
ooking at all tine points from baseline out to week 20.

"hat is shown on this plot, Wwhich denonstrates simlar
ctivity, and at week 20 both dose groups have approxi mately
1.2 log decrease from baseline.

[Slide]

Al though there were no differences in efficacy
bserved between the 2 doses, there was a significant
lifference in safety. That is denonstrated by this Kaplan-
leier analysis looking at the time to onset for serum
‘reatinine i ncrease of 0.5 mg/dL or greater.

Looking at the percentage of patients out to week
.8 denonstrates that each time there is a higher percentage
>f patients with this abnormality in the 120 ng dose group,
and this result is significant, as shown here.

[Slide]

There is a difference as well for graded toxicity
with regard to serum creatinine, as shown here, where 3
patients at the higher dose group had a grade 2 abnornality,

whereas no patient at the 60 ng dose group had a grade 2 or
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hi gher abnormality.

[ Slide]

There was also a significant difference for the
devel opment for hypophosphatem a, as shown by this Kaplan-
Meier which again |ooks at the percentage of patients from
baseline out to week 48, and again denonstrates that at each
tinme the percentage is higher in the 120 ng dose group and,
again, the result is significant.

[Slide]

Looking also at the graded toxicity for
hypophosphatem a al so indicates, again, a difference, wth
23 percent of the patients in the high dose group devel oping
grade 2 or higher toxicity and about 16 percent of the
patients in the | ow dose group developing a grade 2 or
hi gher abnormality of serum phosphate.

[Slide]

The conclusions we can draw fromthis study are
that drug reginmens containing 60 ng of adefovir are
equivalent to reginens containing 120 ng of adefovir wth
regard to the proportion of patients with less than 400
copies/m at week 20.

In addition, changes in HV RNA are
i ndi stingui shable for the 2 dose levels. The 60 ng dose is
better tolerated than the 120 ng dose with regard to both

gastrointestinal side effects and nephrotoxicity.
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[Slide]

Fromthe data collected in this study, as well as
studies 408 and 411, we conducted a nultivariate analysis
| ooking for risk factors which are associated with the
devel opnent of nephrotoxicity. There were 4 baseline
factors which had either a significant increased or
decreased risk for the devel opnent of either creatinine
I ncrease or hypophosphat em a.

Non- Caucasi an patients had a decreased risk for
both creatinine increase as well as hypophosphatem a, and
these data are also consistent with that reported for study
039.

Decreasi ng baseline phosphate, as well as
I ncreasing baseline age, were both associated with an
increased risk for the devel opnent of increased creatinine
or hypophosphatem a. Supporting the observations in study
417, the higher dose was associated with a 2-fold increased
risk for creatinine increase and a 1.8-fold increased risk
for hypophosphat em a.

[Slide]

To provide additional safety data for the 60 ny
dose, we |ooked to our expanded access program in which we
have adm ni stered both dose levels. This is an open-| abel
program in which we registered alnost 800 sites and close to

2000 physicians. This group of physicians were responsible
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for 70 percent of the antiretroviral prescriptions |ast year
inthe US.

Through Cctober 4, 9000 patients have been
enrol led, including over 3000 at the 60 ng dose |evel. The
analyses | will discuss will focus on the initial 1000
patients that received 60 ny, and this group of patients has
a median duration of therapy of 6.1 nonths with a range out
to 16.2 nonths, and 604 patients have received greater than
6 nonths of dosing and 43 patients have received greater
than 12 nonths of dosing.

[ Slide]

The baseline characteristics for this group of
patients is significant with the inclusion of over 30
percent of patients fromninorities. These patients have a
baseline H'V RNA of 100,000, and these patients were
receiving a nedian of 4 concomtant antiretroviral agents.

[ Slide]

Al though this study is still ongoing, this Kaplan-
Meier shows the time of study drug discontinuation for the
60 ng dose | ooking at the percentage of patients out through
week 48, and indicates that the nmedian time to study drug
di scontinuation is approxinmately 9 nonths.

In order to receive nonthly drug supply,
moni toring of creatinine and phosphate is required. This

has allowed us to assess the devel opnment of nephrotoxicity
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in the study, as based on the case report forns.

[Slide]

Shown here for serum creatinine, about 3 percent
of the patients have devel oped a grade 2 or higher
| aboratory abnormality.

[Slide]

Looki ng at hypophosphatem a, approximtely 17
percent of the patients devel oped a grade 2 or higher
| aboratory abnormality, and this percentage of patients is
simlar to what we observed in study 417 for the 60 ngy dose.

[Slide]

To summarize our clinical trial results, we
observe a consistent 0.3 to 0.4 |og decrease, corresponding
to a 50 to 60 percent decrease from baseline, in viral |oad.
The anti-HV activity of triple drug reginmens is simlar for
those containing either the 60 nmg or the 120 ny dose of
adefovir.

The nost inportant dose-limting toxicity is
nephrotoxicity. However, this can be recognized wth
routine nonthly |aboratory nmonitoring and, inportantly,
Kapl an- Mei er estimates indicate that greater than 95 percent
of the patients will resolve follow ng drug discontinuation.
The 60 nmg per day is better tolerated than the 120 ng per
day, and based on the activity is a clinically superior

dose.
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[Slide]

At this tine, Dr. Norbert Bischofberger wll
di scuss our HV resistance studies.

HIV Resistance Studies

DR BISCHOFBERGER: Good norning. |i amNorbert
Bi schofberger, from Glead Sciences. Phenotyping and
genotyping are becomng increasingly inportant for the
managenent of H V-infected individuals and may provide a
val uabl e tool for optinizing drug conbinations. For that
reason we, at Glead, have initiated a conprehensive
virology program in support of the clinical devel opment of
adefovir. Qur results indicate that adefovir has a very
favorabl e resistance profile, and our results also highlight
the inmportance of adefovir for the treatnent of nucleoside-
experienced patients.

[Slide]

In clinical practice resistance to drugs is
becom ng an increasing problem and a variety of nutations in
different classes of drugs is comonly seen. Shown here is
the preval ence of resistance nutations in over 5000 clinical
sanpl es which were submtted to virco for analysis during
the period of August of 1998 and May of 1999. As can be
seen, there are a nunmber of nucleoside reverse transcriptase
i nhibitor, non-nucleoside reverse transcriptase inhibitor

and protease inhibitor nutations.
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Among the nucl eoside reverse transcriptase
i nhibitor mutations a change in position 215, which is
associated with AZT resistance, occurs at alnobst 50 percent
frequency. A change in position 184, associated with 3TC
resistance, was present in greater than 40 percent of all
the sanples. This is followed by changes in positions 41
and 70, associated with AZT resistance, and changes in
positions 69 and 74, associated wth ddc and 4dr1 resistance
respectively. Not shown on this slide but inportant to the
di scussion of adefovir is that the conbination of the 215
nutation and the 184 nutation occurred in 25 percent of all
the sanples, and this is taken from greater than 10, 000
clinical sanples.

[Slide]

W have investigated the devel opnent of nutations
whi ch potentially give rise to devel opnent of resistance to
adefovir. Under the standard |aboratory selection
conditions, we were able to identify 2 mutations, the Kesr
and the x70E nutations which gives rise to about 12- to 16-
fold and 3- to 9-fold reduced susceptibility to adefovir.
The x65R nmutation has previously been described as a dad1,
ddc and 3TC resistance mutation. The K70E nutation is
unique to adefovir. Both nutations are very rare. In our
own clinical studies in 219 patients who have been treated

w th adefovir for between 5 nonths and 1 year, we have never
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observed a Ke5R nutation, and in only 2 cases, which is |ess
than 1 percent, did we observe the K70E nutation

Looking at the recent virco database of greater
than 10,000 clinical sanples, it is clear that these 2
mutations are, indeed, very rare. The preval ence of the
K65R nmutation is 0.6 percent and the preval ence of the K70E
mutation is 0.1 percent.

The fact that adefovir selects only for 2
relatively rare nutations indicated to us that it could also
have a favorable resistance profile. This was confirmed by
anal yzing a |large nunber of clinical sanples and reconbi nant
viruses both by us and by outside collaborators. The only
viruses which reduced susceptibility to adefovir are viruses
whi ch are high-level resistant to AZT and viruses which
contain a nulti-nucleoside nutation and, as | nentioned
already, the 2 viruses which express either the kK65rR or the
K70E nutation.

However, unique to adefovir, all these nutations
revert to close to wild type susceptibility to adefovir
where the 3TC resistance nutation is present also. So,
viruses which are high-level resistant to AZT in the
presence of the 3TC resistance nutation, viruses which have
the K65R insertion nmutation in the presence of the 3TC
resistance nutation, and viruses which have the Ke5R

mutation in the presence of the 3TC resistance nutation all
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have wild type susceptibility to adefovir.

Moreover, adefovir also has activity against the
mul ti-nucleoside mutation 4151, and that makes adefovir
uni que anong the nucl eosides. Further, it has activity
against lowlevel AZT resistant virus and virus which is
resistant to either 441 or ddc due to mutations in positions
74 or 69. If the 3TC resistance nmutation occurs in wld
type background, the resulting viruses are mldly hyper-
susceptible to adefovir.

[Slide]

This increased sensitization of viruses by the
presence of the 3TC resistance nutation is shown here.

These were 4 individuals who, during the course of therapy,
devel oped the 3TC resistance nutation. Recombinant viruses
were constructed at baseline and after devel opment of the
3TC resistance nutation. At baseline these viruses all had
AZT associ ated nutations. However, after acquisition of the
3TC resistance nutation these viruses reverted to close to
wild type susceptibility.

[Slide]

Simlarly, the sensitivity of viruses containing
the X65R mutation, dependent on the presence of the 3TC
resistance mutation -- that is shown here. These are 4
clinical isolates fromthe virco database, which al

expressed the K65R nmutation, and they are between 4- to 6-
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fold resistant to adefovir. [House audi o system probl ens]
and the 3TC resistance nutation, and they have close to

wild type susceptibility for adefovir. This same phenomenon

has al so been denonstrated with the T69 insertion nutation.

[Slide]

This favorable resistance and cross-resistant
profile of adefovir [n vitro also correlates with response
to adefovir in vivo. This we were able to showin a
virol ogy substudy in study 408 where, in a prospective and
bl i nded manner, 191 patients were selected and their HV
reverse transcriptase was sequenced at baseline and at week
24. During this study, HV protease inhibitors becane
comercially available and treatnment practices changed. So
we chose a set of early enrollees, patients 1 through 90,
and a set of late enrollees, patients 252 through 352, to
mat ch the overall study population. In the end, we had 180
eval auabl e pl asma sanpl es avail abl e.

[Slide]

Patients in study 408 had extensive prior
treatment history, and the genotype analysis of this
virol ogy cohort confirns this. Patients were grouped into 6
categories according to whether they had no nutations, or
| ow | evel AZT resistance nutations, or high-level AZT
resi stance mutations, both in the absence or the presence of

the 3TC resi stance nutati on. Low- | evel AZT resistance
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ut ations and high-1evel AZT resistance nutations were
«defined as indicated on the slide.

As can be seen, by far the largest group of
individuals, 43 percent, had both the high-level AZT
resistance mutation and the 3TC resistance nutation. Mre
than 70 percent of all the patients in this virology cohort
Inad the 3TC resistance nutation present at baseline and only
arelatively small part, 8 percent, had no nutation.

[Slide]

Based on the susceptibility of these AZT/3TC
Tesistant viruses to adefovir, We speculated or we expected
ichat patients in this genotypic group would respond to
adefovir therapy and this is, indeed, what we found. O the
180 sanples in the virology cohort, 24-week H'V RNA data was
avai | abl e on 155 patients, and their response to adefovir or
pl acebo is shown on this slide.

As you can see, all the patients who had the 3TC
resistance nutation responded to adefovir therapy, wth a
mean change from baseline at week 24 ranging frommnus 0.5
to mnus 0.77. This was highly statistically significant
versus the patients receiving placebo in the same genotypic
groups. Inportantly, the patients who had 3TC resistance
mutation and high-level AZT resistance mutation responded to
adefovir therapy also, with a nean change from baseline at

week 24 of mnus 0.5 logs, and this was again highly
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statistically significant versus patients in the sanme
genotypic group receiving placebo.

This is inmportant because it is well-documented
that patients in this genotypic group respond poorly to
antiretroviraltherapy, and it is also known that this
genotype correlates with nore rapid di sease progression. In
contrast, and consistent with our [n vitro data, patients in
this group having high-level AZT resistance nutation w thout
the 3TC resistance nutation showed a response to adefovir
which was not statistically significantly different from
that of placebo.

What | showed you here is the analysis |ooking at
mean change from baseline at week 24. W have also carried
out anot her analysis |ooking at DAVG and the results of
that anal ysis are consistent with this one in the sense that
patients in this group, nunber 6, having 3TC resistance
mut ation and high-1evel AZT resistance nmutation showed a
statistically significant treatment benefit versus pl acebo
in the same genotypic group

This was our genotypic analysis. W have also
carried out a phenotypic analysis where patients were
grouped according to a phenotypic criterion. That is,
whether their virus was high-level resistant to either AZT
or 3Tc, high level being defined as greater than 8-fold

resistant; low |evel being defined as less than 8-fold, and
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this category obviously includes patients with wild type
susceptible virus.

[Slide]

The results of this phenotypic analysis were
consistent with our genotypic analysis, and they again
showed that all the patients who had virus which was
resistant to 3TC responded to adefovir therapy, with about a
0.6 | ob change from baseline at week 24. | mportantly, this
group, hunber 4, having virus which was high-1level resistant
to AZT and resistant to 3TC -- as you can see here, these
viruses were on average 14-fold resistant to AZT;, they were
greater than 85-fold resistant to 3TC but they responded to
adefovir therapy, with a 0.66 [og change from baseline at
week 24.

Again consistent with the previous analysis and
al so consistent with our in vitro data, patients in this
phenot ypi ¢ group which had virus which was high-Ievel
resistant to AZT without being resistant to 3TC showed a
relatively poor response.

[Slide]

Consistent with our in vitro experience, we did
not observe the devel opnent of resistance nutations to
adefovir in this study but, rather, what we saw was a
background of predom nantly AZT-associated nutations arising

wth simlar frequency in the arm where adefovir was added
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on to background therapy versus the arm where placebo was
added on to background therapy. It was 35 percent in the
adefovir arm 42 percent in the placebo arm W did not
observe either the kx6srR or K70E nutation energing in this
study and, inportantly, all the patients in the adefovir arm
who devel op these background nucl eoside nutations responded
to therapy, with a nean change from baseline of mnus 0.58
and this is statistically significant versus the placebo
patients devel oping these background resistance nutations,
whi ch did not respond appreciably.

[Slide]

In summary, these clinical findings are consistent
with our in vitro findings, and they point to the fact that
adefovir has a favorable profile both with regard to |ack of
resi stance devel opnent and with regard to |ack of cross-
resi stance.

Adefovir has shown activity against nost
nucl eosi de resistant viruses, including AZT, 3TC resistant
viruses. In vitro we nake the observation that if the 3TC
resistance mutation is added in we see increased
sensitivity. W see significant reductions in plasma HV
RNA in patients that have this 3TC resistance and,
particularly inportantly, in patients that have both 3TC
resi stance and high-level AZT resi stance we see conti nued

H 'V RNA suppression in patients devel opi ng background
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nucl eosi de resistance nmutations. Finally, the devel opment of
adefovir-specific nutations is rare.

Wth that, | would like to thank you and hand it
over to Dr. Jaffe for discussion of the Phase IV plans and
concl uding remarks.

Phase IV Plans and Concluding Remarks

DR JAFFE: Drs. Tool e and Bischof berger have
described the results of our clinical and virol ogy prograns,
denonstrating the anti-HV activity of the 120 ng dose and
the equivalent activity and inproved safety profile of the
60 gy dose.

[Slide]

To support traditional approval of the 60 ng dose,
G lead has worked with the FDA to develop 2 48-week
confirmatory studies. Each is random zed and placebo-
controlled and currently enrolling patients.

Study 415 is an intensification protocol for
patients with viral |oad of between 50 and 400 copies/m.
Study 458 will utilize baseline genotype and phenotype to
construct a new treatnment reginmen in patients who have
failed their HART therapy. Adefovir or placebo will then be
added, as will 3TC, to each armto select for the Mi84v
mutation. Time to virologic failure is the primry endpoint
of each study.

As for the studies previously discussed, Glead
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vi1ll conduct further resistance testing to further
:haracterize the adefovir profile.

W will also study a 30 ng dose to see if anti-HV
ictivity IS maintained and kidney toxicity is further
ceduced, and we will continue our ongoing |ongitudinal study
>f patients receiving chronic adefovir and undergoi ng
intensive renal function nonitoring. VW will also conduct a
Long-term post marketing surveillance study in 2000 patients.

[Slide]

However, nost inportant to maxim zing the
t herapeutic index of adefovir dipivoxil is our risk
nanagenment program This has been devel oped wth inportant
I nput fromover 70 community menbers and H 'V prescribing
physicians. Central to the program are education and
access, access for all patients regardless of insurance
status to nonthly |aboratory monitoring, and education about
the risks of adefovir therapy for patients and their
caregivers, including nurses, pharnacists and physicians.

W will build upon the foundation established in
the clinical trial program and extend it within an expanded
access wherein physicians responsible for 70 percent of the
ART prescriptions in the US. participated. The program
will include a patient nedication guide containing |ay
| anguage regardi ng kidney toxicity. Treatnment and

aboratory logs will sinplify the tracking of nonthly Iab
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tests and required dose changes. Labeling on pill bottles
and remnders at the pharmacy and patient and physician
registries will also increase awareness. Preprinted
prescription pads with limted refills will also be used.

Additionally, a black box in the package insert
wi || enphasize the inportance of baseline and nonthly
| aboratory nonitoring, and the contraindications of
preexi sting renal disease, hypophosphatem a and concom tant
use of drugs with nephrotoxicity potential.

[Slide]

Now, turning to the rationale for the accel erated
approval of adefovir dipivoxil, recent data fromthe CDC
have docunented that HART-associated reductions in Al DS
nmortality are slowing. This is due, no doubt, in part to
the conplicated and interrelated problens of vira
resistance, drug toxicity and adherence difficulties.

Wile we all want drugs that are safe and
effective for a lifetime of HV therapy, it is the
unfortunate reality that with each new treatment switch the
tine on that reginen decreases, and the nunmber of viable
treatnent options declines accordingly.

Consistent with this urgent need for new options,
approxi mately 400 new patients have enrolled on the adefovir
expanded access program since its initiation. Patients have

taken adefovir because of the expectation of 0.3 to 0.4 |log
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reduction, SO 60 percent reduction, in their viral |oad.

[Slide]

Shown here are the results of a neta-analysis
conducted on data from ACTG studi es which denponstrate the
rel ationship between risk of disease progression and change
in HV RNA at week 24 followi ng a change in treatnent.
Conpared to the risk associated with no change, a 0.3 | og
decline would be expected to reduce the risk of clinical
di sease progression by approximately 30 percent.

[Slide]

In conclusion, adefovir has anti-HV activity
against the highly prevalent virus with conbined AZT and 3TC
resistance. Wiile other drugs retain sone activity against
these viruses, they too have inportant dose-limting
toxicities. The availability of adefovir will increase the
options for constructing a nucl eoside or nucleotide RT
i nhi bitor backbone. It has become extremely common practice
today to use these backbones to help protect against the
potential devel opnent of non-nucl eosi de or protease
i nhi bitor resistance nmutations. By the time a patient nakes
his or her way to a third or later reginmen the nunber of
viable RTI options for such a backbone have become severely
l'imted.

Additionally, the sinple dosing regimen of one

tabl et per day without dietary restriction will help
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facilitate adherence. Finally, while dose-limting
nephrotoxicity will limt the duration of adefovir therapy
in many patients, it is extremely well characterized and

easy to recognize. Unlike the dose-limting toxicities of

other antiretrovirals, the pattern of toxicity is not
overl appi ng and, inportantly, even when the toxicity does

occur at a dose twi ce the dose sought for approval, it is

reversible in over 95 percent of patients with drug

di scontinuation according to the Kaplan-Meier estimates.

For these reasons, adefovir will make a val uabl e

treatment option for H V-infected patients who have an

urgent need for new therapeutic options.

Thank you for your attention.
DR HAMMER.  Thank you very nmuch. | suspect that

the coomttee is going to have a fair number of questions,

and | think for efficiency's sake we should take a short

break now, return for the FDA presentation and then open

this up for discussion. So, please, try to return at 10:20,

no later than 10:25. Thank you

[Brief recess]

DR HAMVER Pl ease take your seats. W are going
to proceed with the agency's presentation and then we are
going to open this up for conmttee discussion and
questions. The FDA presentation will commence with Dr.

Kimberly Struble's discussion.
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FDA Presentations
NDA and Clinical Development Overview and Summary
of Efficacy: Adefovir 120 mg

DR. STRUBLE:  Good norning.

[Slide]

The FDA presentation will provide an overvi ew of
the NDA subm ssion and the clinical devel opnent history for
adefovir, followed by the sunmary of efficacy results from4
trials evaluating adefovir 120 ng. Dr. Geg Soon will then
provide the FDA summary of efficacy for study 417, which
eval uated adefovir 60 ng versus 120 ng. | will then discuss
the safety issues which will solely focus on the devel opnent
and resol ution of nephrotoxicity.

[Slide]

Finally, an FDA summary of the virol ogy substudy
fromstudy 408 will be presented, followed by overall safety
and efficacy concl usions.

[Slide]

In June of this year, Glead Sciences submtted an
NDA application for adefovir 60 ng once daily for the
itreatment of patients with HV infection with clinical,

i mmunol ogi ¢ or virologic progression despite prior reverse
it ranscri ptase inhibitor therapy.

[Slide]

Notably, the majority of the Phase 11/111
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evel opnent program focused on trials to evaluate the safety
nd efficacy of adefovir 120 ng. The choice of this dose
as based on 2 dose-ranging trials evaluating doses of 125
g, 150 my and 500 ng daily. Al these doses showed simlar
ntiviral activity wthout evidence of a dose response.
owever, dose response was apparent for G toxicities
"herefore, G lead chose to study adefovir 120 ng in Phase
Il trials.

[ Slide]
During the conduct of study 408, which conpared

.defovir 120 ng to placebo, nephrotoxicity, associated with
hosphate and bi carbonate wasting, was observed in a
substantial portion of patients after 24 weeks of therapy.
‘he long-term safety of adefovir 120 ng becane a concern.
here was consensus at that tine that the 120 ng dose had an
infavorable safety profile. In response to feedback from
nvestigators and t he division, Glead amended their ongoing
>rotocols to require a dose reduction to 60 ny/day.

Cherefore, the devel opment plan for adefovir was refocused
:o evaluate the safety and efficacy of the previously
instudied 60 ngy dose.

[ Slide]
The NDA filing strategy for adefovir 60 ng is
based on the following: 4 controlled trials to establish the

activity of adefovir 120 ng; one bridging study to evaluate
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the relative efficacy and safety of 60 ng versus 120 ny; and
an analysis evaluating the reversibility of adefovir-
associ ated nephrotoxicity. @Glead contends that the 60 ny
«dose produces conparable activity to the nore extensively
studied 120 ny dose, but the onset of renal [aboratory
abnormalities is delayed with the 60 ng conpared to the 120
mg .

[Slide]

Based on this, the division would Iike the
conmttee to focus on 4 mgjor regulatory issues today. The
first one, although the 120 ny dose is not the proposed dose
for marketing, did the original adefovir devel opnent
establish efficacy of the 120 ng dose in treatnment
experienced patients?

Two, wWith respect to efficacy, has Gl ead
«denonstrated sufficient conparability between the proposed
mmar ket i ng dose of adefovir 60 ng and 120 ng, such that one
can conclude that adefovir 60 ng is superior to placebo?

[Slide]

Three, does the 60 ng dose of adefovir provide a
safer alternative to the 120 ng dose for chronic
admini stration, and has the safety of the 60 ng dose been
adequat el y characterized?

Finally, is adefovir-associated nephrotoxicity

reversible and clinically nanageabl e?
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1 [Slide]
2 As stated previously, the clinical devel opnent of
3 ||adefovir primarily focused on the efficacy of the 120 ng
4 || dose. This does was evaluated in 4 clinical trials. First
5 I wll reviewthe 4 trials conducted in treatnment experience
6 |[patients, studies 408, CPCRA 039 and ACTG 359. | wll then
7 | discuss the fourth trial which was conducted in treatnent
a ||naive patients, which is study 411. Please keep in mnd
9 ([that Glead is seeking an indication for use of adefovir in
10 (patients with prior nucl eoside experience.
11 [Slide]
12 For study 408, patients who received stable
13 |fantiretroviral therapy for at |east 4 weeks before study
14 fentry, with C4 counts greater than 200 and HV RNA greater
15 [ than 2500 copies, were random zed to receive either adefovir
16 [ 120 nmg or placebo in addition to their background therapy.
17 The doubl e-blind, placebo-controlled phase |asted
18 |[for the first 24 weeks, followed by an open-Iabel rollover
19 | phase. The primary efficacy endpoints were the treatnent
20 |[feffects of HV RNA and CD4 cell counts as neasured by a
21 |[tinme-weighted average change from baseline over 24 weeks, or
22 || DAV&R4. It should be noted that this trial was initiated
23 |prior to the division's stated preference for evaluating HV
24 || RNA changes by assessing proportions below an assay limt.
25 [Slide]
MR o7 C sireet, NE.
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There were statistically significant differences
favoring adefovir versus placebo for changes in HV RNA as
anal yzed using DAV&®4. The nean reduction of 0.28 logs for
the adefovir group conpared to 0.06 |logs for the placebo
group was observed. However, there were no statistically
significant differences between the 2 groups for CH4 cel
counts. The mean increase was approximately 3 cells for the
adefovir group conpared to a decrease of approximtely 5
cells for the placebo group.

[Slide]

This figure shows the distribution of HV RNA
reductions averaged over 24 weeks for patients in study 408.
The X axis indicates average H'V RNA reductions, with
greater reductions toward the left. RNA reductions for the
adefovir groups are in red, and in white for the placebo
group.

Overall, the distribution for the adefovir group
I's sonewhat nore skewed to the left, toward greater HV RNA

reductions. However, both plots have considerable overlap

There were no statistically significant differences between
the adefovir and placebo groups with respect to proportion

of patients with HV RNA | ess than 400 at 24 weeks.

Overall, relatively few patients achieved RNA | evels bel ow
400 copi es.

The design of this trial, in which patients with
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ongoing viral replication added a single drug to background
t herapy, does not always coincide with current standards of
care. Such designs may not be suitable for illustrating
optimal use of an antiretroviral agent.

[Slide]

A second study, CPCRA 039 -- the design of this
trial was simlar to that of the 408 study, and treatnment
experienced patients were random zed to receive either
adefovir 120 ng or placebo in addition to their background
therapy. This study was designed to evaluate differences in
the rate of death and devel opment of AIDS-defining illnesses
bet ween the treatnment groups.

Due to reductions in AIDS nortality and norbidity
resulting fromthe general availability of active
treatments, the DSMB determ ned that the study objectives
woul d not be feasible unless enrollnent exceeded 4000
patients. Consequently, the study was prematurely
termnated due to a projected inability to reach a
suf ficient nunber of clinical endpoints. However, HV RNA
and CD4 cell counts were collected and anal yzed for al
patients enrol | ed.

The analysis plan did not provide predefined tine
points for analysis of HV RNA and CD4. It is also
important to note that the executive summary was only

submtted to the FDA for review, and we have not revi ewed
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data fromthis trial in depth

[Slide]

According to the CPCRA analysis, the nean change
Erom baseline in HV RNA at week 24 was a decrease of 0.02
Logs for the placebo group conpared to an increase of 0.9
Logs for the adefovir group. The nean change from baseline
for CD4 cell count was an increase of 10 cells for the
olacebo group conpared to 6 cells for the adefovir group.
Overall, there were no differences between adefovir and
pl acebo with respect to changes in HV RNA or CD4 cel
counts. However, there nmay be several factors that may have
confounded the interpretability of these results, such as
basel i ne inbal ances in RNA and treatnent changes.

[Slide]

I mbal ances in baseline HV RNA between treatnment
groups were observed. The nedian RNA for the adefovir group
was approxi mately 8000 copies conpared to approxi mately
26,000 copies for the placebo group. It is uncertain in
which direction this inbalance would bias the conparison.
However, 1n several retrospective analyses of clinical tria
data, |ower baseline RNA has been associated wth better
treatment outcomes. In an FDA anal ysis which adjusted for
baseline RNA |evels according to those seen in study 408,
there were still no differences in the HV RNA change from

baseline for the 2 treatnent groups. In addition, there was
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a substantial proportion of patients with RNA | ess than 500
copies at baseline. There were 29 percent in the adefovir
group conpared to 23 percent in the placebo group. However
a CPCRA anal ysis excluding patients with RNA | ess than 500
al so showed no differences in RNA change from baseline
bet ween treatmment groups.

[Slide]

In addition, information was not collected on past
antiretroviral agents, and there were also no protocol
mandat ed restrictions on changes in background therapy. The
applicant states that at nonth 2 there were significantly
nmore changes in therapy in the placebo group conpared to the
adefovir group. Agents such as delavirdine, nelfinavir, and
abacavir were classified as "other" and not included in the
data analysis as a change in antiretroviral therapy. As a
result, data on changes in therapy nmay be underestimted in
this trial.

[Slide]

The third study, ACTG 359, was a random zed,
partially blinded trial in HV-infected subjects with at
least 6 nmonths prior indinavir use and with H'V RNA between
2000 copies and 200,000 copies. Subjects had al so been on a
stabl e indinavir-containing reginmen for at |east 4 weeks
imediately prior to study entry and had taken |ess than 2

weeks of prior ritonavir or saquinavir. Subjects were
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random zed to receive either the dual Pl conbination of

@aqui navir and ritonavir plus either delavirdine, adefovir
120 ng or the conbination of adefovir and del avirdine, or
patients received the dual Pl conbination of saquinavir and
nel finavir plus either delavirdine, adefovir 120 ng or

del avirdine and adefovir

The primary efficacy endpoints were proportion of
patients With RNA | ess than 500 copies and changes in C4
cell counts at week 16. Only the executive summary from
this trial was submtted to the agency, therefore, we have
not reviewed this trial in depth.

[Slide]

For the three versus three drug factorial
conparison, there were statistically significant differences
favoring del avirdine over adefovir. For the ritonavir-
saqui navir groups the proportion |less than 500 for the
adefovir group was 19 percent conpared to 30 percent for the
del avirdine group. For the nelfinavir and saquinavir groups
the proportion less than 500 was 16 percent for the adefovir
group conpared to 42 percent for the delavirdine group. In
t he pooled Pl conparison, the proportion |ess than 500 was
17 percent for the adefovir group conpared to 36 percent for
t he del avi rdi ne group.

This study denonstrated activity associated with

the addition of delavirdine to dual Pl reginens but was
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mable to denonstrate activity of adefovir in conbination
vith Pl-based reginmens in treatnent experienced patients.
[Slide]
For the four versus three drug factorial
:omparison there were no differences between the dual Pl
regi mens plus del avirdine conpared to the four drug
-ombination of dual PIs plus delavirdine and adefovir. For
-he ritonavir-saquinavir arms the proportion less than 500
‘or the adefovir plus delavirdine arns was 27 percent
-ompared to 30 percent for the delavirdine group. For the
ielfinavir and saqui navir arnms the proportion |ess than 500
vas 33 percent for adefovir and delavirdine and 42 percent
Eor delavirdine. In the pooled Pl conparison the proportion
Less t han 500 was 30 percent for the adefovir and
del avirdine arnms and 36 percent for the delavirdine arns.
Again, there were no differences between the dua
Pl regimens plus delavirdine conpared to the four drug
conbi nation of dual PIs plus delavirdine and adefovir. This
Is inportant because this study has relevance for the
interpretability of study 417, which you will hear about
shortly fromDr. Greg Soon. In addition, there were no
significant differences noted for CD4 cell counts between
any treatnent groups.
[Slide]

There was a pharmacoki neti ¢ substudy conduct ed
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during this trial in a small nunber of patients. The
Individual concentration data has not been submtted, nor
reviewed, by the agency. The results of this substudy have
lbeen presented previously at scientific meetings. Results
fromthe substudy suggest a drug interaction between
adefovir 120 ng and del avirdine. However, the nmechani sm of
this interaction is unknown at this tine.

In addition, saquinavir concentrations in this
study were lower in the presence of adefovir. Therefore, on
the basis of the prelimnary results of the substudy one
cannot rule out a potential interaction between adefovir and
isaquinavir. Further investigation is warranted regarding
jpotential drug-drug interactions with adefovir.

G lead has conducted single-dose drug interaction
istudies with adefovir 60 ng, and contends that there is no
jphar macoki netic interaction between adefovir and saquinavir.
IHowever, single-dose studies may not be sufficient to assess
interactions that may be arising from netabolic induction.

[Slide]

I will now review this study which eval uated
adefovir 120 ng in treatnment naive patients, which is study
411,

[Slide]

Any treatnment naive patients with RNA greater than

5000 copies and CD4 cell counts greater than 100 were
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random zed into one of the follow ng treatnent groups in
this open-label trial: patients received either adefovir,
i ndi navir, zidovudine or 3TC, or adefovir, indinavir and
zi dovudi ne, or adefovir, indinavir, 3TC, adefovir, indinavir
and p4aT or the control arm which was zidovudine, indinavir
and 3TC

When this protocol was submtted we inforned
Glead that this trial was underpowered to serve as a
registrational trial. [In response to our comrents, G |ead
increased enrollnent in arms C and E, which are yellow on
this slide, to enable assessnment of conparability between
these triple drug reginens.

[Slide]

This slide shows the HV RNA status at week 20 for
all treatnent groups, and includes proportion of patients
| ess than 400 and the percent patients with mssing val ues
at this tine point. In this study of treatment naive
i ndi viduals the adefovir, indinavir and 3TC arm was
conparable to that of the control arm at week 20 based on
proportion of patients with HV RNA |ess than 400 copies.

However, it should be noted that a substanti al
portion of patients had m ssing values, nost of which had
di scontinued from study drug at week 20. There were 23
percent in the adefovir, indinavir and 3TC arm versus 26

percent in the zidovudine, indinavir and 3TC arm

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




599

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

79

It is noteworthy that arm C had a nunerically
hi gher proportion of patients with HV RNA [ess than 400
copi es conpared to any of the other treatment arns,
including arm A which consisted of a quadruple therapy of
adefovir. The quadrupl e therapy arm, which is armA, was
not superior to the control arm of zidovudine, indinavir and
3TC and was nunerically inferior to treatnent C.  However,
di fferences between 3 and 4 drug regimens nay be difficult
to detect over relatively short tine periods, particularly
i n under powered studies.

[Slide]

| would now like to introduce Dr. Geg Soon who
vill present the FDA analysis of efficacy for adefovir 60 ng
Erom study 417.

Statistical Review of Study 417:
Adefovir 60 mg vs 120 mg

DR SOON: M discussion will be on study 417,
vhich is the only efficacy study for 60 ng with at |east 20
veeks dat a.

[Slide]

First, | wll reviewthe study design. Secondly,
Wl discuss the possible biological interaction of the
sackground therapies with adefovir doses. Then | wll show
1ow the interaction may influence the interpretation of the

:fficacy results. Finally, | wll discuss these results in
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l'ight of the ICH guidance on equival ence trials.

[Slide]

Now, | will first review the trial design of study
417, and 214 protease inhibitor naive subjects were equally
random zed to 3 conbination groups. The first group is the
nel finavir and saquinavir conbination. The second group is
the nelfinavir and a nucl eoside anal og conbination. The
third group is a saquinavir and a nucl eosi de comnbi nation.
Wthin each conbination group subjects were further
random zed to adefovir 60 ng or 120 ng. The sanple size for
each treatnment armis listed in the third colum.

In one of the protocol amendnents, all subjects
were required to stop using the 120 ng dose after the week
16 visit. Even though nost subjects already had the week 20
evaluation by the time of this anmendment, the l|onger-term
conpari son between the 2 doses will not be available. The
primary endpoint for this equivalence trial is the percent

of subjects whose HV RNA was bel ow 400 copies/m at week

20.
[Slide]
The original intent of study 417 was not to serve
as a registrational trial. It is inportant to note that

study 417 was |aunched prior to the recognition of adefovir-
associ ated nephrotoxicity after 24 weeks of therapy. Since

the safety of | eong-ttearmabesingg obf 120 my of adefovir becane
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a concern, devel opment of |ower doses of adefovir assumed
greater inportance.

Issues with the design of this trial include the
followng: First, the 60 ng versus 120 ng conpari son may be
confounded by this conplex conbination regimen.

Secondly, determination of the relative
contribution of 60 versus 120 in the context of potent
conbi nation therapy may not be possible within 20 weeks.

[Slide]

Now, | wll describe the observed response of HV
IRNA at week 20. The nunbers presented in the body of the
itabl e are the percentages of subjects in each treatnment arm
with various responses. For exanple, in the conbination
group 1, adefovir 60 ng, 41 percent achieved HV RNA bel ow
400 copies/m at week 20; 39 percent still had HV RNA
«greater than 400, and 19 percent were m ssing.

This can be contrasted with the 120 ng armin
which 43 percent had HV RNA [ ess than 400; 26 percent were
greater than 400; and 31 percent were nmissing. M ssing
wvalues al nost al ways cone fromdiscontinuations due to
f{Factors such as intolerance or lost to foll ow up.

We see that for the conbination group 1, the
percent of subjects discontinued were higher for 120 ng, 31
percent versus 19 percent, but the percent of subjects |ess

‘than 400 was simlar, 42 percent versus 43 percent.
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The second conbi nation group can be simlarly
described. However, percent with less than 400 was | ower
for both the 60 ng and the 120 ng armthan in the first
conbi nation group.

The third conbination group appears to be very
different fromthe other two combi nati on groups. For the
120 mg arm only 20 percent of the subjects achieved the
| ess than 400 status, much lower than the 60 ng arm and the
120 ng arm  This occurred despite the percent discontinued
being simlar to other 120 ng arms. |t is 31 percent here
versus 34 percent and 31 percent here.

[Slide]

The question here is, is there a statistical
interaction between the conbination reginen and adefovir
joses. The default assunption here is that there is an
interaction. The hope is that the trial will provide
>vidence to refute it. A test of this statistical
interaction using a logistic regression analysis yielded a
o-value of 0.15, suggesting that there is only a small
orobability of 15 percent that the seemngly different
response patterns in the 3 conbination groups were due to
chance if, in fact, there is no statistical interaction.
This raises the possibility of biological interaction
between the conbination regi men and adefovir doses, Wwhi ¢h
ssuggests that these 3 conbination groups may not be
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[Slide]

This table shows several possible anal yses when
m ssing values are treated as failures. The red row
i ndicates the pooled analysis for all the 3 conbination
groups. This would be a proper analysis if the biological
interaction does not exist. |ooking at the |ower bound of
the 95 percent confidence interval, this analysis suggests
that the 60 ng dose is no nore than 2.7 percent worse than
-he 120 ny dose.

The yellow rows pooled groups 1 and 2 together but
inalyzed group 3 separately. |n group 1 and 2, the point
:stimate Oof the treatnent difference is 1.1 percent; in
jroup 3, the treatnment difference is 27.2 percent, both
‘avoring 60 ny.

Exam ning the 95 percent confidence intervals, we
jee that in group 1 and 2 60 ng could be as nmuch as 14.2
rercent Worse than 120 ng, while in group 3 60 ng appeared
0 be superior to 120 ny. Separate anal yses for groups 1
nd 2 were not conducted because these 2 groups appeared to
e simlar.

[Slide]

In addition, analysis was done on subjects with
reek 20 H'V RNA neasurenents. Essentially, this is an on-
reat nent anal ysis where subjects who discontinued by week
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20 were excluded. Based on this analysis, in the first
conbi nation group the percent of |ess than 400 was 52
percent versus 63 percent favoring 120 ny.

In the second conbination group the percents were
41 percent versus 43 percent, nunerically very sinilar.
However, the third group still appears to be very different
Erom the other 2 groups. The percent of |ess than 400 was
51 percent versus 29 percent, this tine favoring 60 ng.

[Slide]

When all 3 groups are conbined, again |ooking at
the | ower bound of the 95 percent confidence intervals, the
analysis suggests that 60 ng could be 11.3 percent worse
than 120 ng in achieving the less than 400 status. However
if we believe that there is a biological interaction, then
this pool ed analysis is not neaningful. If we conbine the
first 2 groups, then the analysis indicates that 60 ng could
be as nuch as 25.1 percent worse. However, for the third
conbi nation group, it was shown that 60 ng is no nore than
2.7 percent worse than 120 ng.

[Slide]

Because the case for efficacy of 60 ng is nostly
based on this equivalence trial, the criteria for evaluating
equivalence are very inportant. Therefore, we will review
the draft |CH guidance on this issue.

Based on this guidance, there are 2 m ni num
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requirements for an equivalence claim First, the control
arm for the equivalence trial should be an established
therapy. Second, the equivalence nmargin, sonetines called
delta, should be less than the snallest effect size expected
for the control versus placebo.

Based on these criteria, a mninum goal of an
equi val ence trial should be to establish the superiority of

the new drug versus placebo w thout actually conducting a

pl acebo-controlled trial

[Slide]

What these mnimum requirenments entail for study
417 is that in order to claimequivalence for 60 ng versus
120 mg, first, 120 ng has to be proven to be superior to
placebo in treatment experienced patients. Second, the
equi val ence nmargin used for this trial should be no nore

than the smallest effect size expected for the 120 ng versus

placebo in treatnent experience patients.

[Slide]
There are several limtations in assessing
equi val ence for study 417. First, activity of 120 ng was

not consistently denonstrated in treatment experience

patients to serve as a well-established control. That is,

only study 408 was supportive.
Second, it is difficult to choose an adequate

equi val ence margin for dose conparison for study 417 because
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> the small treatnment differences observed with 120 ny
rersus placebo in study 408, and the lack of a placebo-
-ontrolled study with 120 ng in a conparabl e popul ati on and
sim |l ar background therapies as study 417.

[Slide]

Now Dr. Kim Struble will return to provide the
overview of safety and sunmary concl usi ons.

Ssummary of Safety and Virology Substudy

and Overall Conclusions

[Slide]

DR STRUBLE: The overview of safety for ad 120 ny
and 60 ng will solely focused on the devel opment and
resol ution of nephrotoxicity. This is not meant to minimze
the fact that other toxicities were observed during clinical
trials. @G toxicities and increases in liver function tests
and bilirubin were observed in patients receiving adefovir.
These events were simlar to those observed for other
nucl eosi de anal ogs.

[Slide]

The safety data base for the 120 ng dose is
conprised of greater than 6000 patients who received
adefovir 120 ng in the expanded access program It should
be noted that all patients in the expanded access program
required a heavy dose reduction to 60 ng.

The safety database also consists of 666 patients
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who received at least 1 dose of adefovir 120 ng in studies
408, 411 and 417. The duration of treatnent varies up to
150 weeks, followed by longer-termfollowup. Study 408
provides inportant |ong-term data on the devel opnent and
resol ution of nephrotoxicity.

Study CPCRA 039 and ACTG 359 were not included in
this overview because these studies were not Glead
sponsored trials and we have not received all the individual
| aboratory data to review the safety information from these
trials in depth.

[Slide]

I will now review the safety information for
adefovir 120 ng from study 407. Mst of the safety data
contained in the NDA is for the 120 ng dose of adefovir.
Nephrotoxicity is the nmost prom nent treatnent energent
advent associated with adefovir. Severity, reversibility
and managenent are inportant safety concerns for |ong-term
adefovir admnistration. Only study 408 provides sufficient
| ong-term on the devel opment and resol ution of
nephrotoxicity.

[Slide]

Adef ovi r-associ ated nephrotoxicity generally
occurs aft er 24 weeks of therapy, and is characterized by
these laboratory abnormalities: serum creatinine greater

than 0.5 increase from baseline; serum phosphate |ess than
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2; bicarbonate less than 16; proteinuria greater than or
equal to 2+; and glycosuria greater than or equal to 1+.

Al'l the analyses that | wll present focus on the onset and
resolution of individual |aboratory abnornalities.

[Slide]

Definitions for resolution of abnormalities in
serum creatinine, phosphate and bicarbonate were based on
the variability of these |aboratory measurements in patients
receiving placebo in study 408 during the first 24 weeks.

For each paraneter, resolution within 2 standard deviations
from basel i ne was eval uated. The FDA anal ysis uses the |ast
avai l abl e | aboratory value to determne resolution of

| aboratory abnornalities. W believe that this analysis
provides a conservative estimate of resolution at the end of
study, and includes those patients who may have rel apsed.

[Slide]

Overall, 61 percent of patients in this trial who
received adefovir 120 ng devel oped at |east one renal-
related laboratory abnormality. Approximately 10-29 percent
of these patients did not have resolution at the |ast
avai |l abl e value of individual renal |aboratory abnornalities
such as creatinine or phosphate. |t appears that in nost
cases renal abnormalities were reversible. However, sonme
patients will have some renal function inpairnment. It is

yet unknown if these abnormalities will resolve with |onger
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follow-up.

[Slide]

G |l ead has proposed a clinical nanagenment program
to reduce the risk of severe nephrotoxicity. This program
i ncludes patient and physician education, nonthly nonitoring
of serum chem stries and urinalysis, dose nodification based
on changes in creatinine or phosphate, and oral
supplementation for deficiencies in electrolytes such as
' phosphate or bicarbonate.

[Slide]

However, we were concerned that some patients may
devel op significant renal injury despite nonthly rena
| aboratory nonitoring proposed by Glead. Qur division
conducted several analyses to determ ne the nunber of
patients receiving adefovir 120 ng with significant changes
in renal l|aboratory parameters. These anal yses focus on the
devel opment of significant changes in renal |aboratory
paraneters by the next nonthly study visit.

[Slide]

Overall, approximately 8 percent of patients who
received adefovir 120 ng had a peak creatinine that was
twice their baseline. Two percent of patients had a
doubling or nore of creatinine by the next monthly study
visit versus no patients in the placebo arm Si x percent of

patients experienced a shift of 3 toxicity grades for
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phosphate by the next study visit conpared to no patients in
the placebo group. A shift of 3 toxicity grades was defined
as a shift of nornmal phosphate which is greater than 2.4 to
a grade 3 toxicity which includes phosphate |evels between 1
and 1.4.

[Slide]

We were al so concerned that sustained increases in
serum creatinine could signify persistent and cunul ative
renal toxicity associated with long-term use of adefovir 120
mg. In the entire adefovir devel opnent program for the 120
my dose, a total of 8 patients required dialysis. Six
patients who required dialysis were enrolled in the expanded
access program and 2 patients were enrolled in clinica
trials, 1 in study 408 and 1 in cpcra 039.

Al'so, continued phosphate wasting coul d put
individuals at risk for bone toxicity. To date, 6 cases
describing a bone abnormality, such as osteopenia fracture,
have been report ed anong patients receiving adefovir 120
mg. However, it is difficult to attribute these events to
adefovir since the majority of reports docunent other
potential etiologies, such as concomitant medications or
traumatic injury.

[Slide]

I will now review the overview of safety

information for adefovir 60 ng. It is inportant to note
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that the safety data for the 60 ng dose predom nantly cones
from one controlled trial, study 417, in the expanded access
program and 108 patients received at |east 1 dose of
adefovir in study 408. O these 108 patients, 77 received
adefovir 60 ng for 24-48 weeks and 30 patients received
adefovir for nore than 48 weeks.

The first 1000 patients in the expanded access
program were submitted to the division for review O these
1000 patients, 561 patients received adefovir 60 nmg for 24-
48 weeks and 43 patients received adefovir 60 ng for greater
than 48 weeks. Since the devel opnent of nephrotoxicity
general ly occurs after 20 weeks of therapy, it is critica
to have a sufficient nunber of patients who have received
adefovir for long periods of tinme, such as 48 weeks, to
adequat el y assess the devel opnent and resolution of this
toxicity. However, there are only 73 patients who have
received adefovir for greater than 48 weeks. It is
inportant to note that a substantial portion of patients who
have received adefovir for nore than 24 weeks solely cones
fromthe expanded access trial.

[Slide]

Trial 417 provides information on the relative
safety of adefovir 60 ng conpared to 120 ny. However, there
are several limtations of this trial with respect to

eval uating the safety of 60 ng versus 120 ny. These
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limtations include, one, a large premature discontinuation

rate.  Sixty-nine percent of patients in the 60 ng group and

185 percent of patients in the 120 ng group prematurely

di scontinued adefovir by week 48.

Also, there is a lack of long-term safety

ginfornation for the 60 ng in this study. After week 28
;approxinately 50 percent of patients prematurely
1discontinued adefovir due to either an adverse -event,

| virologic failure or other reasons. Only 30 patients had a

%Meek 48 study visit in the 60 ng group conpared to 17

patients in the 120 ng group. There are insufficient nunber
of patients receiving adefovir 60 ng for nore than 24 weeks

in this trial to adequately characterize the onset and

| resol ution of nephrotoxicity.

[Slide]

The discontinuation rate in this trial can be
graphically displayed on this slide, which shows the
proportion of patients still remaining on treatnment over
tim. The 60 ng dose is in red and the 120 ng dose is in
white. After study day 100 there is a dramatic increase in
the proportion of patients discontinuing fromtherapy. It
appears that patients are discontinuing fromthe 60 ng arm
at a slower rate conpared to the 120 ng arm  However, there
are relatively few patients who remain on study at 1 year

[Slide]
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The data suggests that the tine to onset for
creatinine and phosphate abnornmalities are del ayed for the
50 my group conpared to the 120 ny group. However, there
were no statistically significant differences for the
devel opnent of renal |aboratory abnormalities and resol ution
of these abnormalities between doses. However, nunerically
nore patients in the 120 ng group conpared to the 60 ny
group devel oped renal |aboratory abnornalities. It is
unknown if the incidence and tine to resolution would be
simlar for both doses with |onger-termfollow up and
sufficient nunber of patients.

It is inportant to note that conparisons between
the 60 ng and 120 ng with regard to resolution is difficult
because there is a mandatory dose reduction to 60 ng for
patients in the 120 ng group.

[Slide]

The overal|l safety conclusions fromthis trjal
with respect to nephrotoxicity are shown on this slide. Due
to a high discontinuation rate, an insufficient nunber of
patients receiving adefovir 60 ng for greater than 24 weeks.
Gven this linited safety database for the 60 ng dose, it is
difficult to conclude whether the 60 ng dose is less
nephrotoxic than the 120 ng dose. W believe that longer-
termdata is needed to fully characterize the time to onset,

the frequency, and resolution of renal |aboratory

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




599

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94
abnormalities for the 60 ng dose.

[Slide]

A safety update was submtted on COctober 5 of this
year to the division for review.  This update contained
limted safety analysis on the first 1000 patients enrolled
in the expanded access program for adefovir 60 ny.

[Slide]

G | ead conducted an analysis on the devel opnent of
creatinine and phosphate abnormalities for the first 1000
patients enrolled in the 120 my arm conpared to the first
1000 patients enrolled in the 60 ny arm FDA conduct ed an
anal ysis on the devel opment of significant renal events by
next monthly visit. Analysis regarding resolution of rena
abnormalities is limted because it is often difficult to
obtain followup data once a patient discontinues from an
expanded access program

[Slide]

Overall, 18 percent of patients discontinued from
adefovir 60 ng in the expanded access program due to an
adverse event, of which 69 percent discontinued due to rena
events.  Overall, 12 percent of patients discontinued for a
renal -rel ated adverse event.

[Slide]

G lead conducted analysis of time to creatinine
and phosphate abnormalities for the 120 ng dose versus the
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60 ng dose in the expanded access program  The Kapl an- Meier
estimates showed that the time to creatinine increase of
phosphat e decrease is delayed for the 60 ng versus the 120
my dose, and that this result was statistically significant.
From t hese Kaplan-Meier estimates at 48 weeks, one can
assess the proportion of patients who will develop

creatinine or phosphate abnormalities. Approximtely 40

percent of patients in the 60 ng group conpared to

approximately 50 patients in the 120 ng group will devel op
these abnormalities by week 48. However, there is a
question whether these differences in the devel opnent of
creatinine and phosphate abnormalities between the 60 ng and
120 nmy are clinically neaningful such that one can concl ude
that adefovir 60 ng is a safer alternative to the 120 ny
dose.

[Slide]

W conducted an analysis to determ ne the nunber
of patients who woul d devel op significant renal |aboratory
abnormalities. Approximately 3 percent of patients had a
peak creatinine that was twice their baseline. COverall,
approximately 1 percent of patients had a doubling or nore
of serumcreatinine by the next nmonthly study visit; 2
percent of patients had a shift of 3 toxicity grades for
phosphate by the next nonthly study visit.

[t is inportant to keep in mnd that for this
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program a patient's next prescription was dependent on
recei ving renal |aboratory neasurenments. Despite this,
approximately -2 percent of patients wll develop
significant renal abnormalities such as doubling of
creatinine or a shift of 3 toxicity grades for phosphate by
the next nmonthly study visit.

[Slide]

For ad 60 ny there is also a concern that
sustained increases in serum creatinine could signify
persistent and cunul ative toxicity associated with long-term
use. During the expanded access program 2 patients
required dialysis. Aso, continued phosphate wasting could
put individuals at risk for bone toxicities. To date, only
3 cases describing a bone abnormality, such as osteoporosis,
osteopenia or fracture, have been reported anong patients
receiving adefovir 60 ng. The case of fracture in the
expanded access program was due to a trauma froma fall, and
additional information is still being collected for the
cases of osteoporosis and osteopeni a.

[Slide]

[ will now briefly comment on the virol ogy
substudy fromtrial 408. One hundred and ninety-one
patients were eligible for the virology substudy in tria
408. FEligibility was based on 2 sets of consecutively

enrolled patients to categorize early and late enroll ees.
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Both G lead and FDA conducted anal yses for the substudy.

The G | ead anal ysis included 155 patients who had a baseline
genot ype, baseline RNA as neasured by bDNaA, and a week 24
RNA neasurement. Their endpoint for this analysis was nean
| change at week 24, which was presented earlier this norning.

The FDA anal ysis included 180 patients who had a
basel i ne genotype, baseline RNA as neasured by PCR, and at
| east 1 post baseline RNA neasurenent. The FDA endpoint for
this analysis was the nmean DAVG at week 24, which was the
primary endpoint specified in the overall 408 trial.

[Slide]

Al patients were grouped according to AZT and/or
3TC resistant nutations at baseline. Lowlevel AZT
resistance was defined as RT nutations at positions 41, 67,
70 or 210, or any conbination thereof. H gh-level AZT
resi stance was defined as RT nutation at position 215 wth
or without other lowlevel AZT nmutations, or greater than or
equal to 3 lowlevel AZT mutations. Finally, 3TC resistance
was defined as RT nutation at position 184.

[Slide]

G lead has determned that in this substudy they
have shown that adefovir retains activity against HV
strains that are both AZT and 3TC resistant and that the 184
mut ati on augnents adefovir activity. In the next several

slides I wll present the FDA analysis of this substudy.
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[Slide]

In the FDA analysis of patients with high-leve
AZT resistance that also had the 184 nutation, the nean DAVG
for the adefovir group was mnus 0.25 | og conpared to m nus
0.67 log for the placebo group, which resulted in a
treatment difference of mnus 0.18 and an unadjusted p-value
of 0.032. For patients wth high-level AZT resistance alone
without the 184 nutation, the nmean DAVG at 24 was m nus
0.086 for the adefovir group conpared to an increase of 0.09
log for the placebo group. This also resulted in a
treatment difference of mnus 0.18 and a non-significant p-
value. Notably, the presence of absence of the 184 mutation
did not affect the RNA treatment difference between adefovir
and placebo. Both were minus 0.18. However, this was
sonewhat less than the overall difference for the substudy,
which was 0.35. Perhaps the clearest result fromthe
substudy 1S that patients with high-level AZT resistance
alone will denmonstrate cross-resistance to adefovir.

[Slide]

The FDA conclusions fromthis substudy are
summari zed on the next two slides. Exploratory subgroup
anal yses are useful for generating hypotheses that should be
further evaluated in clinical trials. For patients wth
dual AZT and 3TC resistance, the treatnment difference

bet ween adefovir and placebo was |ess than the overall study
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popul ation, which was mnus 0.18 conpared to mnus 0.35
| 0gs.

The presence or absence of the 184 nutation did
not affect the treatment difference for adefovir conpared to
pl acebo in patients with high-1evel AZT resistance.

[ Slide]

In addition, the hypothesis that the 184 nutation
augments adefovir activity requires further study.
Furthernore, data presented in the substudy was gener at ed
with the 120 ng dose. It is unknown what inpact adefovir 60
mg will have on reductions on HV RNA in simlar patient
popul ati ons.

[ Slide]

[ will now finish ny presentation with the
follow ng summary conclusions for both safety and efficacy
of adefovir 60 ng for the treatnent of HV infection.

[ Slide]

Effi cacy of adefovir 120 ng has been evaluated in
4 trials. Study 408 showed small but statistically
significant differences in RNA over 24 weeks. Two trials,
the CPCRA 039 and ACTG 359, were not supportive cf the
efficacy of adefovir 120 ng. The addition of adefovir to
conbi nation therapy in treatment experienced patients in
studi es CPCRA 039 and ACTG 359 did not inprove treatnent

out cones.
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Al though G lead has requested approval of 60 ny
for the treatment of nucleoside-experience patients, the
nmore conpel ling study results were found in the treatment
naive patients, which was study 411

[ Slide]

The efficacy of 60 ng was evaluated in one 20-week
trial, which was study 417. A second 4-week nonot herapy
study conparing reductions in RNA of adefovir 60 ng versus
pl acebo was conducted. Since this study did not assess the
activity and safety of adefovir beyond 4 weeks, it offers
m ni mal support for approval for the 60 ng dose.

In order to determne if the 60 ng dose is
equi val ent to 120 ng dose, one needs to conclude that the
120 nmgy dose denonstrated any viral activity in treatment
experienced patients. However, the activity of the 120 ng
dose was not consistently denonstrated in treatment
experienced patients, therefore, making it difficult to
assess equival ence of adefovir 60 ng conpared to 120 ng in
study 417.

[ Slide]

Also for study 417, the pooled analysis which was
presented by Dr. Geg Soon suggested conparability.

However, this equival ence conparison is problematic and
conplicated by a high discontinuation rate. There appears

to be a possible treatment interaction for group 3, which is
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