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this drug. As has been enphasized, it is a different class

of drugs. It is once daily and, in many ways, it is
convenient to take. So, | think the conpany should be
appl auded for devel oping this. But | would agree w th nost

of the previous comments that it would certainly be
desirable to have a nore robust database that would indicate
that the drug is useful or is active in the patient
popul ati ons bei ng studied.

| think fromthe Phase |I and Phase Il studies and
from 408, there clearly is activity, although it isn't clear
in nmy mnd that this nmeets the definition of having two
studies with adequate data and adequate followup to provide
us enough guidance as to how to use it.

So, | don't think that the data about 120 ng,
al though promsing, neet ny definition for proving activity
yet, and considering the comments that have been nade about
the toxicity, | think there is a lot to be |earned there.

So, clearly if we need a better database on 120
mg, | think indicating that 60 ng is effective is premature
based on what we have seen so far.

DR HAMMVER: Thank you. Dr. Hamlton?

DR, HAM LTON: Perhaps an initial editorial
comrent will explain nmy position, which is that efficacy has
not been satisfactorily established for the 120 ng dose, nor
has the 60 ng dose been confirned as conparable.
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The editorial coment includes the follow ng: |
am always incredibly inpressed with personal testinonies and
i npassi oned appeals for the licensure of drugs. | have no
doubt that in those instances those are heartfelt beliefs in
every case, and | have also no doubt that there was a lot of
substance to the comments. However, we need to revisit what
I think the charge of the conmttee is, which is to
critically assess, by nmeans of a systenmatic eval uation of
systematically and scientifically conducted clinical trials.
1 think that is so inportant because | think what we are
lbei ng asked to do is, on the basis of limted and arguably
wnrepresentative data, to decide whether drugs have sone
effects and in a very l[imted and confined arena.

Though everyone does not necessarily share this
wiew, it is my opinion that we are evolving nore and nore
qinto the need to address not the short-term inplications of
«drug therapy but the |onger-term consequences of drug
izherapy in a disease that is now chronic. Fortunately, we
have 13 or 14 drugs that have been approved. Fortunately,
t-here has been a dramatic decline in nortality and
morbidity. But now it is a different scenario and we are
‘tal ki ng about people taking drugs for year and year and
'years, and that is great, but | think we need to adopt new
iStrategies to assess the value of those drugs. And, that

inay be bad news to industry but |I think that is where we are
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going, and short-termclinical trials | just don't think are
stepping up to the plate there.

So, in summary then, as | said at the outset,

t hough there is sone evidence for nobdest antiretrovira
effect in a single trial, 408, there is not a confirmatory
trial at that dose. By that definition alone, it would not,
in my opinion, neet the criteria for efficacy.

The conmparison with 60 ng, it seens to ne, is
confounded by a variety of circunstances, including the
conplexity of the studies, the possibility of drug
interactions, the short termof the trial, and the large
nunber of m ssing data naking pooling of the data suspect.
For those reasons, | would not accept efficacy of 120 ngy,
nor woul d accept 60 ng as conparabl e.

DR HAMMER Thank you. Dr. Yogev?

DR YOGEV: Early ny career was as schizophrenic
as | amw th this specific drug. Listening to the persona
testi nmony, one cannot avoid conpiling how many drugs those
patients were taking and you find out it was six, eight, ten

drugs, and in the studies which were presented to us there

were not that many drugs. So, | think that the 120 ng does
have some marginal effect -- if one can block the other
schi zophrenic portion of nme -- when you are out of

desperation trying to use this, it is easier to take a drug

that may has sone marginal effect, | think that would be a
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pl ace where | would say, yes, the 120 marginal effect m ght
be there. But | was not at all convinced that there is any
conparability with the 60 ng.

So, | would say that under the public request, and
| think when you do a critical review you have to be also
sonmewhat human and not just |ook to science, this margin
woul d be enough for ne in a very rare patient. And, there
were 9000-plus going into it, so there were sone physicians
along the line looking for something that we don't have
today. So, if sonmeone can Ilimt it sonehow that if you take
si x drugs or above you can take this marginal, and it is
your choice with the addition with all the toxicity that is
there, 1 mght say that this marginal mght be sufficient
for patients experienced, which many of ny colleagues and |
interpret as taking AZT for nore than six weeks -- that is
dangerous and | don't think the data are there. So, 120
very marginal, adding toxicity, and the need in a small
nunber of patients probably has a place for this drug, but I
am not sure that 60 at all is the right answer.

DR HAMVER Thank you. Dr. WMathews?

DR. MATHEWS: Before answering the first question
I think inplicit in any discussion of accel erated approva
Is, is there a population in need of an agent with this
drug's characteristics. I think very definitely there is a

need. I think that the volune of the expanded access
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program clearly indicates that physicians and patients are
scranbling like wild to find agents wth sone activity that
can be conponents of salvage reginens for people with very
limted treatnent options.

So, having said that, | want to say that | don't
think that the CPCRA study can be properly evaluated for
efficacy, and a nunber of conmments have been made as to its
negative effect, but | don't think that is a fair appraisa
of the results and the agency itself has not had access to
the full data set, from what we have been told. The ACTG
359 study, | think, is quite problematic in ternms of the
unanticipated results, the possible drug interactions that
weren't anticipated in the conpany's previous drug
interaction studies. So, | think that is worrisone but,
once again, that data set has not been fully eval uated.

Based on the Phase I/I1 studies and the 408 study,
there is little doubt in ny mnd that the drug has nodest
activity, of the sane order of nmmgnitude of agents that were
previously approved in related drug classes. So, | would
say, yes, there is activity and it is of a nodest nature,
whi ch ot her peopl e have said.

Now, with regard to the equival ence issue wth the
60 ng dose, you know, | |ooked with some attention at both
the FDA' s analysis and the sponsor's analysis of the

equi val ence trial, and |I nust say understanding the
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statistical conplexities of equivalence designs is not easy.
However, the point estimates of the drug effect were clearly
equi val ent or better for the 60 ng dose, and the issue of
the statistical interaction between dose and concomtant
regimen | think is debatable, and | couldn't conme to a
conclusion either way from either the sponsor's or the
agency's di scussion.

So, | am reasonably confident that the 60 ng dose
is equivalent to the 120 ng dose. On the other hand, the
sponsor's proposed dosing guidelines and toxicity managenent
program uses a 30 ng dose, for which | could see no data at
all to support efficacy, and | would have major problens
with that as being part of a recommended managenent strategy
if the drug is |icensed.

Now, with regard to the toxicity -- oh, we are
just tal king about question one right now?

DR HAMVER: Right now W wll cone back to
questions two and three but let's stick with question one.

DR MATHEWS:  Ckay. I think both limted efficacy
and equi val ence have been denonstrat ed.

DR HAMMVER: Thank you. Dr. Stanley?

DR STANLEY: Thank you. G ven the advantages of
this drug, | wish that | could say that it is ready to be
approved but, unfortunately, | think the answer to question

one is no al so.
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1 Basically, they are asking us to nake a decision
2 || on efficacy based on one study, 408, and the effect in that
3 || study was m ni mal . I think it was there so | amready to be
4 | convinced, but | need to see at |east another study, as is
5 lrequired by the FDA for accelerated approval anyway. W

6 || don't have two studies on true advanced patients that need
7 || sal vage therapy. Study 417 has patients that are Pl naive
8 || and 411 had conpletely naive patients. So, | think the

9 || conpany needs to decide, as | think Roger said, how they

10 fwant to use this drug and then study those patients and

11 [ provide us with some good clinical data that will support
12 |the efficacy of this drug in the population that they want
13 [[to target it at.

14 So, additional data that would be necessary to

15 | characterize the efficacy of the 60 ng dose, as others have
16 |said, 1 think we need a placebo-controlled trial using the
17 60 ng and the 30 ng dose, | think 417 is seriously flawed
18 ||by not having an arm where there was no adefovir used.

19 DR HAMMVER: Thank you. Dr. Bertino?

20 DR BERTING  Thank you. First, | would like to
21 |[thank Dr. Hamlton for his very thoughtful conment. He said

22 |la lot of the things that were going through ny m nd.

23 | think that in ternms of ny response to the
24 Jlquestion, | don't believe there is data to suggest that the
25 || 120 ng dose is effective. I think that one of the things
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1 [fthat many of us probably were surprised about when | ooking

2 llat 417 was, as Dr. Stanley said -- where was the placebo
3 ar nf?
4 So, | would suggest that if the 60 ng dose should

5 | be studied again, we probably need a placebo arm so 120, 60
6 [ and pl acebo perhaps, and |look at patients that have received
7 lmultiple therapies in the past.

8 | DR. HAMMER  Thank you. Mbst of what has been

9 | stated I concur with. My own personal view with regard to
10 ||the 120 ng efficacy dose, or at least what | would say is

11 [ antiretroviral activity, that it hasn't been denonstrated --
12 1 would agree with Drs. Mathews and Wng that | believe it
13 | has if one |ooks at the 402 and 403 Phase I/I1l studies, and
14 in the 408 study there is a consistency in the

15 [ antiretroviral effect, and there are problematic issues in
16 [ interpreting the 039 study. Everyone agrees that if it is
17 | there, it is nodest.

18 | also think the issues of mninmal, at best,

19 | nodest CD4 count rise also raise issues as far as what the
20 [ultimate role and efficacy of this drug is. But ny personal
21 | comment on efficacy of the 120 ng dose is that, yes, it has
22 | been denonstrat ed. I think there is consistency there.

23 |G herwise, one has to try explain, in tw of the studies and
24 Jthe larger study, the 408 study, one has to explain why
25 |there is that consistency there.
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I would just take a step back though and say that
one of the problens -- it has been a very difficult day I
think for everyone here and on the conmittee because each
study that has cone up is subject to issues of
interpretation, either in the design stage or the analysis
stage, so trying to paint a consistent picture is difficult,
and also with a drug that is of this level of antiretrovira
activity it doesn't take much to undercut it because we are
not dealing with a drug that has an intrinsic 0.5 |og
reducti on.

That being said, | think efficacy at the 120 ng
dose, to ne at least, is there. On the issue of has
conparability been shown between 60 ng and 120 ng, we are
really left with a difficult data set to interpret. On the
one hand, there is indication to ne from the nonotherapy 60
ng trial, the 420 trial, that there is activity there, and
it | ooks across study to be about the same in the 0.3, at
the nost 0.4 log range, that is a study, because of its
smal | nunbers, that the agency has said nmust be taken in a
supportive fashion, but at least it is one of the cleanest
st udi es. The direct conparison of 60 versus 120 in the 417
study -- 1 have little to add to what has been stated.
Basically, you either can believe it or you ask yourself
where is the placebo control that helps differentiate the

data because the background therapies nake the conparison
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very difficult to state.

So, | amleft really with a conundrum | tend to
agree with Dr. Mathews that there probably is activity to
the 60 ng dose. It probably does cross the threshold of
just biologic and assay variability so | would tend to cone
down mldly in favor of the fact that it is there but can |
say it has been conclusively denonstrated? The answer is no
because it is based on the 417 study which, because of the
design, the discontinuations, the potential of conplicating
drug interactions |eaves us wanting additional data in that
regard. So, that is ny personal response to question one.

I would like to turn to questions two and three.
| think these can be taken together since they both relate
to the toxicity issues. I wll read both questions and |
woul d ask each conmmttee nmenber to deal with both of them
and then we will nmove on to the voting question, question
four.

Question two states, had the safety profiled of
adefovir 60 ng been adequately characterized? In
particular, please comment on the adequacy of the avail able
data to provide labeling information regarding
nephrotoxicity and its incidence and reversibility.

The third question, to be taken with it in tandem
pl ease discuss the adequacy and feasibility of the sponsor's
proposal for renal toxicity management.
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I will again start on ny right. M. Schouten?
MR SCHOUTEN: | think that patients and
physi ci ans are managing this drug. Expanded access program

is exposing a lot of people to this drug and its known
toxicities, but | would encourage people not to be too
paternalistic and say patients shouldn't be subjected to
this risk. | am very concerned about a drug that requires

soneone to come in for nonthly |aboratory testing for both

the patient and the provider. So | see it from both sides.
And, | don't think you can say if you don't cone in for your
| ab next nmonth you don't get your drug. | think there are

too many contingencies there, and | now there aren't going
to be patients comng in for the drug.

| would like to see -- | know we had a | ot of
stuff to cover today -- sone of the issues of rechall enging.

W heard some testinony about early supplenentation but |

think it does have a well-defined safety profile. It is
concerning but | think it is easily managed and | don't
think that that would preclude |icensing the drug. | mean,

it is a manageable toxicity profile.

In terns of the sponsor's proposal for managenent,
I would add there is an inconsistency. In one place they
nmenti on phosphate of 1.5 and in other places 2.0 for
contrai ndi cati on. I think what they nean is 2.0 in terms of

on study, on the drug.
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Then, the other issue is that | am concerned about
recommendi ng a dose decrease to 30 ng because of the
efficacy, and would prefer to see discontinuation while that
toxicity is resolving and not 30 ny. Thank you

DR HAMMER Thank you. Dr. Kimmel?

DR KIMMEL: | did not think fromthe data that I
saw that the safety of 60 ng has been adequately
characteri zed. | was inpressed by the very small nunber of
Jpatients who have been followed to 48 weeks, especially
since late manifestation of nephrotoxicity is when you see
it hese issues. I think there was not enough tinme or patients
to really evaluate the toxicity profile

| was also inpressed that the managenent plan for
looking at renal toxicity -- there is very little data to
ssay whether it is a good plan or not. W saw very little
«data about what the effect of nonthly managenent is in terns
of outcones, and | felt that we just really don't have
enough information to nake the decision about that plan. |
am a little concerned about stopping the drug and restarting
tthe drug with very variable intervals.

DR HAMMER Thank you. Dr. Kopp?

DR, KOPP: | also have sone very significant
concerns about the adequacy of the safety data. | will say
I found this a very difficult decision, and |I certainly
understand the position of conmunity physician and patient
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who together wish to make the decision whether or not to use
it. On the other hand, | think it is our obligation as a
conmttee to make sure that full and accurate information as
to toxicity at various doses is available.

Maybe | could digress for just a couple of mnutes
or seconds on a couple of issues that have been rai sed.

First of all, how useful is serum creatinine to neasure
renal function? | think everybody is aware that the nost
preci se measures are inulin clearance, which is clearly not
clinically practical. It may not be readily appreciated
that creatinine clearance is often used in the hospita
setting is not terribly accurate and, actually, the Cock-
Croft-Gault estimation of glonerular filtration is
substantially better.

Having said that, if we use Cock-Croft-Gault that
takes into account serum creatinine, patient age and weight,
and imagine a 40-year old patient, a nmale weighing 72 kg, if
he has a baseline creatinine of 1, his creatinine clearance
is estimated at 100 ml/m nute using that Cock-Croft-CGault.

If we imagine now that he devel ops toxicity such
that his serum creatinine rises to 0.5, if you work that out
his estimated GFR has fallen to 67. This is actually a
geonmetric progression, not quite the logarithmc
progression, but it is inportant to realize, and this is the

point Dr. Feinberg was making earlier this norning, that
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relatively nodest changes in creatinine represent
significant decrenents in glonmerular filtration. | know
that the sponsor is acutely aware of this and certainly has
set their limt relatively |ow

I will point out for that same man that if his
creatinine serumrose from1l to 1.4, his clearance would
still have dropped from 100 to 71. So, significant
decrements in creatinine clearance can still conme about from
relatively nodest changes in creatinine.

The second link point to this is that there is a
certain amount of renal functional reserve that | think we
all realized. That is, you can donate one kidney and the
remai n ki dney hypertrophies and there is no change in
glonerular filtration. At some point, as you pass 50-70
percent of renal mass reduction, that ability to conpensate
that is, that renal functional reserve has disappeared, and
further insult, toxic insult or sonething else, has
t renendous consequences.

In addition, there is a further point where
glonerular filtration has fallen probably below 50 where, in
sone patients, an insidious process of progression rena
insufficiency leading to end-stage renal disease goes
forward

So, the question is how do we understand the
various changes in serum creatinine, not knowing in nany
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cases patient weight and age to be able to estimate
creatinine GFR?

| guess, as | look at the data, | see that about
hal f a percent of patients getting this drug devel op acute
renal failure requiring henodial ysis, and about 5 percent of
patients, and here the nunber is a little bit hard to be
sure of -- perhaps as high as 8 percent, perhaps somewhat
lower than 5 percent but | will use 5 percent for now are
going to be left with a fixed renal deficit in excess of 0.5
of serum creatini ne. That is a fall in our hypothetica
patient from 100 to 70. What does that nean for that
patient? | don't think that patient is at risk for
progression to end-stage renal disease, and |I think that is
t he good news. But | think we have to recognize that by
having given up a certain amount of renal functional reserve
that patient is at greater risk should they live |ong enough
and need additional therapies, should they need cidofovir,
should they need contrast as one of these patients here did
receive, of developing acute renal failure. That is a
certain definable risk. It is not an inalterable problem
but it is something that needs to be weighed against the
benefit.

Anot her related point is what do we say about the
pati ent whose- creatinine goes up and then cones back down?
Can we say that that patient is entirely back to normal ?
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Unfortunately, we can't say that that patient is or is not
back to normal because of this issue of renal functiona
reserve being very hard to neasure. So, | don't want to
push this point too hard but | think in the back of our

m nds we have to worry a little bit about a drug for which
50 percent, perhaps, of the population treated a year
experiences significant rises in their creatinine even

t hough nost of them 80 percent, 90 percent or 95 percent
return back to normal.

So, in terns of the available safety data, what |
would like to see would be, insofar as possible, conplete
followup of patients ideally after 48 weeks, which |I see as
the plan, 48 weeks of treatnent and then 48 weeks of follow-
up in the two proposed studies. I think that would give us
a much stronger sense of do the final 5 percent get back to
baseline, and they may or nmay not. As far as 30 ng that has
been raised, clearly we need to know a | ot nore about the
safety profile of that drug.

Now, in ternms of the packaging information, we are
being told that these patients are at increased risk for
renal failure if they have an elevated creatinine of 1.5 or
nore and shoul d be excl uded. I would raise the issue for
the FDA to consider and the commttee to consider whether we
shoul d be using Cock-Croft-Gault there as well. Again to

give you an exanple, if we had a 40-year old woman, wei ghing
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60 kg, Wwhose baseline creatinine is 1.4, she has glonerular
filtration of 51 m/mnute. | would argue that is such a
mnimal |evel of renal function that that mght not be a
good patient to receive this nedication.

In terns of the managenent plan, once rena

dysfunction has appeared, | actually it was quite well done
and quite well thought out. | thought the supplenents
seened quite reasonabl e. | actually don't have a nmjor
problem with nonthly nonitoring. | realize that sone

patients do double their serum creatinine or drop their

serum phosphat e. I am not clear that there is a ngjor risk
to the patient. | ama little bit nore concerned about a
severe acidosis between nonthly nonitoring. In fact, we

have no data about acidosis in study 417. But | amquite
concerned about this issue of continuing a nephrotoxin, even
at a |ow dose of 30 ng a day, in sonmebody who has
establ i shed nephrotoxicity that is not returning to
baseline, a patient who has a 0.2 or 0.3 increnment. It is
interesting that nmany of these patients were able to be
treated through the episode, and | don't understand that but
I think my owmn initial take is that | would not want to
consi der exposing a patient to a nephrotoxin, the sanme
nephrotoxin that has caused danage, and certainly not unti
information on efficacy is there. | think I will stop at

t hat point.
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DR HAMMER  Thank you very much for those

conments. Dr. Verter?

DR VERTER | pretty much agree for question two
\with the comments of the previous three speakers, and |
don't have any sense of the package insert.

DR HAMMVER: Thank you. Dr. Wng?

DR WONG | have nothing really to add.

DR HAMVER  Dr. Lipsky?

DR LIPSKY: On the issue of toxicity, I am a
little concerned that, again, it is a one dose fits all.
think there are differences in exposure. W have a drug
that is primarily elimnated by the kidney, and if one would
think to am no-glycosides, is this the way you woul d handl e
am no-gl ycosides? This isn't am no-glycosides but it is
another drug that accumulates in the proximl renal tubule,
etc.

When you |l ook at the curves of the tine to
problens with nephrotoxicity in the tw doses, the
inflection points or the changes are about the same, and one
wonders if the exposure in the |ower dose group in sone of
the patients is not conparable to the exposure in sone of
the patients in the higher dose group. Per haps therapeutic
nonitoring could help in avoiding toxicity with this agent
and understanding if there is a relationship between

concentration dose and the subsequent devel opnent of
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toxicity.

The other issue of reinstituting the drug, well,
if it is an accumulation problem are you just going to
Jpost pone the inevitable, realizing that there is a
risk/benefit and the inevitable of not having the drug could
lbe worse than ki dney damage.

DR HAMMER  Thank you. Dr. Masur?

DR MASUR I concur with the previous speakers,
but | think Dr. Lipsky’s point is an excellent point. It
appears that there is so little known about the pathogenesis
of the renal disease that exploring nore a pharnmacokinetic
©or pharmacodynam ¢ analysis for toxicity mght be very
productive.

DR HAMMER Dr. Hamlton?

DR HAM LTON: | too concur with ny associates and
t heir concerns about the renal toxicity, but would add that
@s a clinician taking care of patients and even as an
investigator, frankly, it is not this level of toxicity that
is of concern to ne in this case; it is the efficacy.

Heaven knows, we have learned to live with substantial
toxicity when there were other issues nore pressing at that
time. Unfortunately, we don't have that efficacy at this
moment . I will defer at that point.

DR HAMMVER: Thank you. Dr. Yogev?

DR YOGEV: | don't think we have enough on
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toxicity. If you look at the curve and how nore patients

develop a creatinine problem it doesn't level off even at
48 weeks. So, we need a much longer period of tinme to see
t hat accunul ati ng.

Interestingly enough, nost of the toxicity -- 60-
plus percent of the patients developed toxicity between week
20-28 and one wonders should you add a little bit nore
closer nonitoring at that specific period of tine which, for
sonme reason, is unique in the two studies that were
presented. So, | think |I need to see nore. Many of the
patients are going to use the am no-glycosides, the
anmphotericin B, and other drugs that are nephrotoxicity. Is
there a synergistic effect, no effect? That is another
safety issue which was not addressed and one would like to
see.

DR HAMMVER: Thank you. Dr. WMat hews?

DR MATHEWS: Well, | agree with nost of the
peopl e that spoke before about |ack of |ong-term safety
data, meani ng beyond 48 weeks. On the other hand, | view
this drug as sort of a bridge agent for people that need
sonething in the short run that may not have the option of
waiting for two years until the next generation cones al ong.
The fact of the matter is that at least half of the people
exposed to this drug at the doses currently used aren't
going to be taking it for nore than a year, based on the
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toxicity and other reasons for dropping out. So, the short-
termtoxicity seens to be reasonably well characterized.

You know, when you view it from a pragmatic point of view,
who is need of the drug and how |l ong mght they need to be
in need of it, | don't have as big a problemwth it. [f |
put a patient on this, which | have many tinmes, | would not
expect that they are going to stay on it for nuch nore than
a year, at best, anyway.

Wth regard to their nonitoring and toxicity
managenent program while it is well designed, | think there
are a nunber of unanswered issues. For exanple, they talk
about a 7-day w ndow between use of adefovir and other
nephrot oxi ¢ agents, but anybody who practices nedicine
realizes you may not have the luxury of a 'l-day w ndow. | f
sonebody on adefovir cones into the hospital with sepsis and
has to be put on an am no-glycoside or anphotericin, there
is no w ndow. | don't know what the risk is of the drug in
that setting. There are other agents that can affect rena
function -- nonsteroidal anti-inflamatory drugs, ACE
i nhi bitors. W haven't heard any discussion about those
kinds of things. So, | think nore would need to be done
with the toxicity managenent to clarify very practica
clinical issues.

DR HAMMVER: Thank you. Dr. Stanley?

DR, STANLEY: Yes, regarding the safety profile, |
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too would like nmore long-term data on the nephrotoxicity,

but also | keep going to the graph of study 417 and the
continual dropouts of patients even fromthe 60 ng dose, and
| just wonder what the nature of that is. Are there other
toxicities or side effects that were just not adequately
assessed? So, | think we still have a lot to |earn about
the safety profile of the 60 ng dose.

As far as the proposal for managenent, | do ask
how did we conme up with dose reduction instead of cessation
of drug? Again, as soneone said earlier, | have seen no
data to support that recomendati on. Monthly nonitoring may
all ow sone people to fall through the cracks, as the FDA' s
anal ysis pointed out, but | don't see nmuch of a better
alternative to nmonthly nonitoring.

| would point out that that is going to be
probl ematic for sone of our patients who are perhaps ADAP or
Medi caid patients who, to maximze their nedication usage,
have to rely on getting multiple nonths at once. So, |
think it is going to pose just some |ogistical problens for
certain patients that need to be considered, but | don't see
a better alternative at this point.

DR HAMMVER: Thank you. Dr. Bertino?

DR BERTI NO I would concur with many nenbers of
the committee that | would like to see nore data on the 60

ng dose from a safety standpoint. I am actually not even
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going to comment about nephrotoxicity but talk about sone
ot her things. Carnitine supplenentation, for example, is
recommended and | am kind of sitting here, thinking, well,
why? |s there sonmething that has been shown in terns of
carnitine levels drops so that we need to suppl enent
carnitine, etc? Does that affect efficacy of the drug? W
don't really have any of that information at hand.

It appears that the decision to either reduce the
dose or stop the drug -- | amnot quite sure fromthe 60 ny
to 30 ng dosage reduction that we saw data today that
supported that. So, | don't think that | could support that
in the | abeling either.

In terms of the sponsor's proposal for rena
toxicity managenent, there certainly is a precedent for this
kind of nonthly nonitoring and that is with the drug
cl ozapine, where patients are nonitored very regularly -- in
fact, | think it is nore than nonthly, for white bl ood cel
count, and then once the white count is obtained it is fed
back to the pharmacy and the drug is dispensed. W are king
of facing a different situation here, however, because if a
patient doesn't get their antiretroviral agent, or if they
decide they are not going to get any of their antiretrovira
agents for whatever reason, because they don't want to go in
for nonitoring or whatever, that | think is probably at

| east as problematic, naybe more problematic than, you know,
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m ssi ng your clozapine for a few days.

So, | don't have a better way to suggest doing it.
r think it is pretty anbitious of the sponsor to suggest
this type of nanagenent. | think there are a lot of other
questions having to do with financial considerations that |
know the FDA doesn't consider but | think a lot of us at
this table are thinking about in terns of the nmonitoring and
getting multiple nmonths worth of drugs, and things |ike
that. So, | think it is an interesting proposal. It will
be interesting how it will work in practice, however,.

DR HAMMER  Thank you. A couple of conments
first with respect to question two, the safety profile of 60
ng of adefovir being adequately characterized, | would like
to just dissect this quickly. First, | think the
description of it, yes, has been adequately characterized,
and | think the tine of onset is very clearly evident from
the time graphs that we have seen with the inflection points
bet ween weeks 24 and 28. I think what is not clearly
characterized yet is its full incidence. O course, that
depends on your definitions and your thresholds and, as has
been already stated, where those curves will ultinmately end
up and study to study differences nake it uncertain. But
that is less of a concern to nme because with ongoing data
collection, one would find out about that | think.

I think the one open question still, because of
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the lack of length of followup, is the reversibility. So,
| personally have no problens with the description of it for
physi cians and patients with the clear time to onset, and |
think we know the ballpark incidence but we may not know the

final incidence per se, but the reversibility and the

totality of that reversibility over tine is still a
questi on. By itself, however, this does not dissuade from
the drug's use. I think it has been well stated by ny

col | eagues about the fact that we have dealt with toxicity-
efficacy ratios before in other drugs, and when the efficacy
aspects of it are there we can handle toxicities.

I think we should also -- at |east sone of us --
be internally consistent if in other venues we are stating
that H V di sease should be nmanaged by specialists in concert
with well-infornmed patients. Then | think that toxicity
such as this that has been fairly well characterized, even
if its basic nmechanismis not fully understood, can be
handl ed by educated physicians. It is just another
statenment that, in fact, this disease should be nmanaged by
peopl e who know what they are doing in concert wth
excel l ent patient education.

As far as the adequacy and feasibility of the
sponsor's proposal for renal toxicity managenent, the
sponsor has nade a very comendable effort in trying to

detail this to get at what the best predictors are of full-
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bl owmn PRTD syndrones, and teasing that out as far as
creatinine elevations and phosphate declines, and the
nonthly nonitoring |I think, in a practical sense -- one
really can't do better than that and one has to realize that
these are just guidelines for managenent, and there will be
variability in their practice and there is nothing that can
be stated in a guideline that will be 100 percent adhered to
by 100 of physicians and 100 percent of patients. So, |
think the general guidelines are very well thought out. M
one reservation has been stated before, and that is that we
have no data on the efficacy of the 30 ng, and ny persona
reaction would be, if one starts seeing nephrotoxicity to
renmove the nephrotoxin until there is data to suggest that
30 ng is efficacious.

Let's nove on to this fourth question for the
commi ttee. I will read the question itself for the record:
Do the provided data establish that adefovir 60 ng is safe
and effective for the treatment of HV infection? | will
defer A or B because it depends on what we say. | woul d ask
the commttee nmenbers to coment on this but to reserve the
vot e. They can state whatever they wish but we will take a
formal vote after everyone has a chance to nmake a conment,
and then, after the vote, we will deal with A or B as put
forward to us by the agency. So, | would put question four

to Dr. Bertino.
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nor e.

Masur ?

at

120 ng

DR, BERTI NO No on efficacy. I
but |
DR HAMMVER: Dr. Stanley?

DR STANLEY: No.

DR. HAMMER.  Dr. Mathews?
DR MATHEWS: Yes.

DR. HAMVER Dr. Yogev?

DR, YOCGEV: No.

DR HAMMER. Dr. Hamlton?

DR HAM LTON:  No.

DR HAMMER I

DR MASUR  No.
DR. LIPSKY: No.

DR HAMMER: Do you want to make

DR VWONG | will make a comment.

287

thi nk we know t he

think we would |like to know

think we are taking the vote. Dr.

coment s?

Had this cone

| would have voted yes but at 60 ng no.

DR, HAMMER Dr. Verter?
DR VERTER No.
DR HAMMER Dr. Kopp?
DR KCPP: No.
DR HAMVER: Dr. Kimmel?
DR KIMMEL: | am not supposed to vote.
DR HAMMVER: Ckay. M. Schouten?
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MR SCHOUTEN: I will make a comment first. Ther e

clearly is a niche where sone people are benefiting from
this drug and | think that patients are being penalized
because of the poor design of the trial, 417, in my opinion.
So, | am torn about what the FDA should do, and we have a
situation where a drug is probably kind of a gap filler for
a small group of patients who have no other options, and it
wor ks against a class of virus so there is evidence that it
works against a class of virus that is resistant to AZT and
3TC.

So, | think if there is some way that this drug
could be licensed with the caveat that it be used with AZT,
with 3TC in people with docunented 215 or AZT mutations and
the 184 nutation, | think in that setting it is going to
benefit people. But if you are asking about whether or not
there is proven efficacy that this drug works based on the
data presented at 60 ng in the trials we are |ooking at,
then it doesn't.

DR HAMMVER: I will just make a few conments.
First, from the perspective of this commttee, nmy view is
that this commttee has tried its hardest actually to
i nprove access for drugs, and to look for ways to facilitate
getting the sponsor and the agency together to get drugs out
in the arena because | think everybody here realizes the

need for additional therapies and that we are not where we
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want to be.

| also think that the sponsor deserves a |ot of
credit for trying to develop a drug for a treatnent
experienced popul ation, particularly, obviously, with a |ot
of drug resistance, and for trying to exploit sonething that
is at least intriguing to us, and that is the resistance
nutation interactions, and for pronoting an early expanded
access program

W haven't tal ked about it too much in this
di scussion but, in fact, the virology here -- if one
accepts, as sone of us do, the activity of 120 ng and
accepts sone of the in vitro data vis-a-vis hyper-
susceptibility with the 184 nutation and the 408 virol ogy
substudy, is one area that is of particular interest. One
wi shes that that nunber were greater. One wishes that there
had been a trial that actually random zed patients with the
184 at baseline to various interventions to try to prove
this. One would also liked to have seen sone simlar data
at the 60 ng dose per se in conparison to the 408 substudy.

| also have to nention that comng into this the
virology issues with adefovir and activity against isolates
with the 184 nmutation and the niche that that holds, that
the agency's presentation in that regard casts some doubt on
one aspect of that which creates overall sone doubt about

full interpretation. So, again, it is an area that is
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i ntriguing. I wish that the fact were clear-cut in that
regard, but additional data are necessary.

| would echo what Dr. Wng just nentioned,
al though the toxicity make it incunbent upon the sponsor to
reduce the dose from 120 ng to 60 ng, the vote on question
four would have been substantially easier for nme personally
at 120 ng than it is at 60 ng.

Wth that said, | think we should go ahead and
vot e. I will read the question again and list the voting
nmenbers. Do the provided data establish that adefovir 60 ng
is safe and effective for the treatment of HV infection?

The voting nenbers are Drs. Masur, Lipsky,
Ham | ton, Ponerantz, Wng, Yogev, Mathews, Stanely,

Fei nberg, El-Sadr, Verter, Bertino, Kopp and ne.

So, if you are voting yes on question four, please
rai se your hand.

[ One hand rai sed]

One vote yes. Those voting no on question four,
pl ease rai se your hand.

[ Show of hands]

| would state for the record that Drs. Feinberg,
El -Sadr and Ponerantz left their witten votes as no. So,
the final vote is one yes and thirteen no.

W will then go on to a discussion of 4A I f not
-- and that is the consensus of the conmttee -- what
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additional data should be provided prior to reconsideration
of this application for approval ?

Rat her than going around point by point, person by
person, | wll open this up for those who want to comment.
Dr. Bertino?

DR, BERTI NG Vell, | think it will be very
important to have drug interaction information in patients
with HV disease, particularly in this case | am curious
about things l|ike saquinavir, wusing nultiple doses of both
antiretrovirals, indinavir and whatever other antiretrovira
agents, and al so adjunctive agents that are used for OIs,
things like that.

| also think that nore data in terns of
phar macoki netics of these agents in HV patients is
i nportant. I think that we saw sone data |ooking at sex and
at ethnicity earlier, and it was nice to see that data. But
it is becoming pretty clear that HV patients are not the
sane as normal volunteers, and one of the speculations is
that it is because of cytokine production. So, there may be
a need, if you are going to do drug interaction studies to
even stratify by viral load, if you want to use that as a
surrogate, or actually mneasure cytokines, which is being
done in sone centers now because pharmacokinetics and drug
interactions may change over tine as viral |oad drops.

Phar nacoki netics in children -- | was kind of left w th what
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exactly -- under the age of two what kind of pharmacokinetic
data was avail abl e.

I wonder if the drug shouldn't be dosed on a
m | ligramkilogram basis. I know that may be considered the
death knell for a drug but, as Dr. Lipsky pointed out, we
may be seeing a dose-response effect and the reason why the
120 ng and 60 ng curves bunp up at a fairly simlar point
for nephrotoxicity may be due to exposure. So, should we
| ook at dosing the drug on a mlligran kil ogram basis?

Then, finally, how should toxicity be handl ed
nephrotoxicity? Should you reduce the dose? Should you
stop the drug? Should you supplement? Can you treat
through it, etc.?

DR STANLEY: As we have already said many tines,
we need a placebo-controlled study of 60 ng as well as the
30 ny. | think it needs to be done in the appropriate
popul ations that this drug is going to be targeted for

I would also ask for nore evaluation of the
potential drug interactions. I think it is very suspicious
-- the saquinavir and delavirdine results with 120. Per haps
we would avoid that with the 60 ng but | think we need to
see nore studies on drug interactions.

Finally, in addition to what has already been
nentioned, we need to |look at the effect of the 60 ng and 30

ng doses on the resistant viruses. Do they have the sane

M LLER REPCRTI 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

293

apparently positive results as the 120 ng dose does? So, |
think we need sone good virologic studies at those |ower
doses.

I think that the two proposed 415 and 458 are good
studies, and we need the data from those studies. That
woul d hel p tremendously | think

DR HAMMVER: Dr. Mathews, did you have a comment?

DR MATHEWS:  You know, it is not so obvious to ne
how, in the target population of treatnent advanced
patients, you can cleanly do a placebo-controlled study that
isn't going to have the same problens that, for exanple, the
417 study did, where you are going to be conparing it to
other drugs that are also active, and not still have the
sane problens of teasing out confounding by putative drug
interactions. So, if any of you have ideas on exactly how
this would work -- | amjust at a loss to see how that would
wor k.

Secondly, | think increasingly these kinds of
studies are going to have to have baseline susceptibility
known in advance, and not this business of saving the
sanpl es and running them | ater. | mean, this is not how we
practice, particularly for the nucl eoside analogs, this drug
and others like it. I think these things have to be known
up front, and perhaps that is a topic for the discussion

tonorrow and the next day.
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DR HAMVER: Comments? Dr. Yogev?

DR YOGEV. Very quick, | think the conpany should
better define what experienced patients we are talKking
about, and really find the right niche and not such a vague
experienced popul ati on because of the toxicity, and I would
love to see them al so doing sonme work on pregnant women,
especially with a drug which is taken once day which,
hopefully, w Il also be cheaper. Thi nki ng about the
international inplication of that, maybe they should | ook
into concentrations of the drug in breast mlk also as part
of that.

DR HAMMVER: O her conments or suggestions? Dr.
Masur ?

DR MASUR I am glad Chris brought up the issue
of looking at efficacy because | think it is no snmall feat
to look at efficacy in this kind of population with a single
drug. But | think, as Joe and others said, |ooking at
toxicity is sonmething which can certainly be better defined.
| guess | would be nore confortable with this drug if it was
clear what predicted or correlated with toxicity and how

reversible it was if there were less data m ssing, and it

woul d appear that that data will be forthcom ng.
DR HAMVER: | would just nention a couple of
t hi ngs. | agree conpletely that the study design issues

here are hugely challenging and teasing out the activity of
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a single drug is easy to say in the context of this
committee and hard to do in practice. But there are a
couple of things that one could think about in relation to
this drug. One is that when it is added as a fourth drug to
a three-drug reginen, while we didn't see data that that
made a difference, one could |ook at early slopes of decline
of RNA if frequently nonitored and at |east get a handle on
whet her there is a greater potency to the regi men conpared
to a very acceptable standard of care reginen since depth
and rate of decline are predictive of durability. So, one
coul d have an inference there.

| think Dr. Feinberg nmade the point, since this
drug gets selectively stopped often -- in other toxicity
areas, because of threats of resistance, we usually stop
everyt hi ng. This is a drug where often it is stopped in
isolation and where that is the case, in a nore forma
analysis of what is truly happening to viral rebound, if it
is there, when this drug is stopped, would be an indirect
nmeasure but al so a hel pful neasure.

| also think that a prospective random zed tria
based on resistance at baseline would have been terrific to
see here because, again, the virology could drive the
deci si on-maki ng around this drug. The point, to ne, is not
just that it has a niche but it has a niche for a particular

reason because of the in vitro data and the 408 virol ogy
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substudy that suggest that it is active against viruses
carrying the 184. One could define a trial based on
plus/mnus 184 at baseline, then random zed to whether
patients need 3TC or sonething to maintain the 184 in the
presence of this. Then with or w thout an adefovir-

contai ning reginmen, again seeing whether you are defining
somet hi ng where adefovir gives you an extra margin of
efficacy. So, | think the niche, which is an overused word
today, that this drug has allows you to define a study that
is virologically based that allows you to |ook at efficacy.

| think the tortured views that the commttee has

expressed today are, | think, based on the fact that a |ot
of us feel there is sonething clearly here. It may be that
with other generation drugs it will be nmuch nore clearly

t here. But one would have liked and wanted to have seen the
data to really believe it. | think that one could design a
study that is not too large that defines that, and that
m ght have been nore convincing to a nmgjority of the
commi ttee. But | think that sonme of those designs that are
virologically based can help us tease out the efficacy, and
the safety issues have been so well described by others that
I won't comment any further on that.

DR VWONG | guess just to reiterate, | think that
the safety issues, the pharmacol ogy, the pharnacokinetics,

all of those things -- of course, we need ny infornmation but
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in ny mind the problemwas in efficacy of the 60 ng dose.
So, if the sponsor could cone back denonstrating that the 60
ng dose is efficacious, that would settle it for ne.

DR HAMMVER: I concur with those coments. |
woul d also just add that the assay now seens to be avail abl e
and | ooked at in primates, a handle on adefovir diphosphate
levels at different doses in peripheral blood nononucl ear
cells would be very interesting to see whether, in fact,
there is a dose response or not a dose response with at
| east relationship to intracellular diphosphate |evels and
t he RNA responses.

MR SCHOUTEN: | guess ny coments are going to
relate to the drug-drug-drug interactions and the conplexity
of assessing that. | don't have any easy solution for that
but with a drug that has apparently a fairly flat dose-
response curve and an intracellular activation is blood PK
data adequate to reassure us that there is not an adverse
interaction, and that is a chall enge. Particularly for a
drug whose purported indication would be for deep sal vage,
that is even nore of a chall enge.

DR LIPSKY: | think |I heard that the demand for
t he expanded use was 400 a nonth, and you would think, or it
should be obvious that that is a desire for efficacy and
that one should be able to design a study based on that need

and that desire to nore formally answer that question.
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DR HAMMER: Any other comrents? Dr. Kimmel?

DR, KIMMEL: | think that the data on using the
drug after nephrotoxicity is established is very inportant,
and | think renal and virol ogic parameters should be
investigated, and that mght give a lot of confort to
menbers of the committee.

DR HAMMER  There is one |last question which I
think we probably have addressed in the ranging conments
that we have had throughout the afternoon, but for the
record | will read it: \What additional recomendations do
you have for further investigation of adefovir for H V?

Does anyone have a comment on that? | think one
conmrent that was nade earlier is in the co-infected
popul ati ons. I think that should be restated for the
record. Another very inportant population is HBV-H V co-
i nfected i ndividuals.

Seeing no hands raised, | would ask Dr. Jol son
whet her there are other issues or clarifications you would
like the committee to discuss?

DR JOLSON: Maybe | could just nake a quick
conment because | think that a meeting like this is
difficult for everybody involved, and | think it has been a
difficult application for the conmttee to consider. It has
al so been a difficult application for our team as well to

consi der. And, | think that the comments that the patients
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made at the open public hearing -- it is hard not to take
that to heart, as well as the size of the expanded access
program which certainly makes it clear to us that there is a

sizeable popul ation out there in need of nore options.

Hopefully, the nessage that | am hearing is that
there is sonething constructive out of this. It sounds like
the major issue, as | understand it, is really the standard

of efficacy being net in ternms of definitively establishing
the 60 ng dose and its activity, and that with that type of
data, as well as with sone of the additional ancillary
i ssues considered, the committee would then feel it
appropriate to reconsider the application

DR HAMVER: If I could speak for the conmttee,
and please feel free to interrupt if you disagree, although
I think there was split opinion on question one, | think the
consensus of the commttee is that there truly is sonething
here with this drug; that the desire of this commttee was
to actually believe that there were efficacy data there and
to see the data in a fashion that one could feel absolutely
confortable with.

| do think the sense of the commttee is that this
should not be a closed issue, that further studies and
i nvestigation should be perforned, and that we applaud the
studies that were started because we think that sone of

those will give us additional answers, and that whatever
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additional information can conme forward clearly to establish

the 60 ng dose as efficacious is the key issue here because
that is where the indication is, and the bulk of the
information is at 120 but we need efficacy data at 60.

Al t hough much was discussed about what we still
don't know about nephrotoxicity, it relates to data
collection that is in process or will cone about, and in
managenent of it and in patient and physician education. |
woul d at |east personally say | don't see that as the show
st opper. | see the issue here comng in with clear-cut
denmonstration of 60 ng efficacy data that the agency and the
sponsor can agree on, such that if it comes before this
conmmttee again we have a clearer focus that there is
something there. Some of us tried to see it but it was not
fully clear to us

So, | think what you are taking away is that, in
fact, we would encourage nore information and
reconsideration of this agent, specifically wth convincing
i nformation about the 60 ng dose, and however quickly one
can get there is what we would like to see because | think
it is obvious that this commttee shares the thoughts that
were expressed at the open public hearing that we are not
where we want to be and that options should be out there for
patients and physicians, and that is the position this

commttee has taken before.
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W have an obligation to |ook at the data and
critically reviewit. Aso, under the issues of accelerated
approval, there are issues of critically reviewing the
information and we are dealing with this individual agent
but also, in our mnds, we are looking at the history of
where we have conme from and where we are going in drug
approvals for this disease, and critical data analysis is
clearly part of that.

So, we would love to see a study that is
unequi vocal, or at least marginally equivocal, that both the

sponsor and the agency can agree shows activity at the 60 ng

dose.

Anyone disagree with that |engthy response? On
that note then, | would like to thank the sponsor, G| ead
Sci ences. | would like to thank the guests and consultants

on the commttee and the nenbers of the commttee and the
agency, and particularly the FDA presentations today which
were clear, and for the audience participation. Thank you.
The neeting is adjourned.

[ Whereupon, at 5:55 p.m, the proceedings were
adjourned, to resune at 8:30 a.m, Tuesday, Novenber 2,

19991
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