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gsaid, I can imagine as a clinician what is going to
happen the moment this drug is approved 1is that
clinicians are going to use AmBisome with this drug,
and there’s going to be no stopping them from doing
this. This is a deadly disease, and the earlier we
can collect the data on this in a systematic way where
it is additive, whether there’s any side effects that
are going to be seen, and that needs to be done now
rather than allowing clinicians to accumulate the data
by themselves.

ACTING CHAIRMAN GULICK: I got you both at
the same time. Dr, Blackwelder.

DR. BLACKWELDER: A comment on this, and
I think it’s relevant to the third also.

I think some at least thinking, and maybe
creative thinking, about how to do a control study
might be done, and this 1s off the top of my head.
Whether to have a small concurrent control group and
still try to make some sense out of historical
controls would make sense I'm not sure, or a one-to-
one randomization.

I'd rather see a small, head-to-head
comparison even if you’re going to end up with a large
confidence interval than no control at all.

ACTING CHAIRMAN GULICK: Dr. Fletcher.
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DR. FLETCHER: 1I’'1ll just pick up on that
comment, that I think for support and indication of
initial or first line therapy, I like Dr. Wong think
we have to insist on some comparative data so that we
can get an unambiguous or an unambiguous as the best
we can angswer to, you know, how well this drug works.

With regard to future studies, the one
addition to the other points that have been raised and
one additional comment I would make is about drug
interactions. There drugs are used in the setting of
incredibly complex therapy and, you know, in sick
patients, and I really worry about, you know, the
extent to which the potential for unrecognized adverse
drug interactions is present.

First, I want to compliment Merck in their
approach. I think it combined an approach of formal
pharmacokinetic drug interaction studies and
populations of pharmacokinetic screens for drug
interactions is a very appropriate way to proceed.

But for future studies, I really think one
needs to look very early in drug development at what
compounds this drug is going to be used with and begin
the process of examining drug-drug interactions very
early on.

And there are some interactions that are
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predictable, and there are some that are not.
Clearly, the tacrolimus one, you know, the fact that
we can’t come up with what a mechanism of action for
that interaction may be, I think, illustrates why even
if you can’t identify one, if it’s going to be used
together and if the risk of failure is high, and
clearly the risk of failure for tacrolimus or in this
case caspofungin is high, then you really need to know
whether there is an adverse drug interaction going on
or not.

Lastly now, just a comment to this drug,
actually about tacrolimus. In Dr. Sable’s
presentation, 1f I heard it right, I believe she
mentioned that when therapy with caspofungin was
initiated in someone on tacrolimus, it wouldn’t

initially recommend a dose change and then monitor

trough levels and adjust accordingly from there on.

I'm not sure in product information that
I would word it -that way. If you had a patient that
could be at high risk of failure perhaps running at
the lower end of tacrolimus concentrations, you may
well want to make an empiric change in that dose at
the time you start theéerapy.

So I would not want to see, you know,

wording that would rule out someone making an

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

304
additional change to accommodate for the 20 to 25
percent reduction, although in some patients that
confidence interval went to, I think, a 40 percent
reduction. So it can even be greater.

T wouldn’t want to see wording to rule out

=

or strongly suggest against that empiric dose change.

ACTING CHAIRMAN GULICK: Other thoughts?

(No response.)

ACTING CHAIRMAN GULICK: Okay. Just to
summarize, first I’'d like to point out that the
committee combined Questions 2 and 3. I’'m not sure
what that signifies.,

DR. HAJJEH: I was saving some comments
for three, but --

ACTING CHAIRMAN GULICK: Oh, okay.

DR. HAJJEH: -- but if you want to finish
them up.

ACTING CHAIRMAN GULICK: I was taking the
lead of the committee, but go ahead.

DR. HAJJEH: I just wanted to comment on
Dr. Perfect brought up in the first presentation the
importance of prevention, and you know, I think it’s
still very important for us even though the question
is focused on primary therapy; I think it’s very

important for us not to forget about the possibility
)

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

305
of doing chemoprophylaxis trials with these agents.

And also, I think we’re going to need
probably some more animal model data with animal
models as similar to human disease as possible.

But vyou know, again, a point that Dr.
Graybill brought up. I think we should be thinking
about combination therapy and not just combination of
antifungal therapies, but combination of antifungal
drugs with immunomodulators because what was the most
obvious thing to me today is that at the end, these
patients are going to do better depending on how their
immune function is.

The drug responses are very similar in all
of these new drugs that have been introduced for the
treatment of invasive aspergillosis. We'’re back at 40
percent.

So, you know, I don’‘t know what kind of
design problems this will pose for FDA, but I think
thinking about the host is going to be very important
when we’re trying to successfully treat this disease.

And then I’d like to also -- I’'d like at
some point for us to focus on the 60 percent who
consistently fail to respond to therapy, and when we
are designing new trials, maybe try to actually study

better the predictors of poor outcome and focus only
a4

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

306

on these patients rather than lump everybody together
and come up with the 40 percent again.

And then I just had one comment on the
control groups. I think obviously it’s better to use
an active control whenever this is feasible, but if
historical controls are to be used, it would help to,
for example, use them from the same institutions and
same country, et cetera, because this will
automatically control for all of the wvarious other
confounders that will confuse the analysis.

And finally, I'd like to thank Merck and
all of the other drug companies for continuing to have
the courage to come up with drugs to treat these
challenging infections.

ACTING CHAIRMAN GULICK: I didn’t mean to
skip over Question 3 if other people have other
thoughts on that. Many people have already considered
the parts of the question.

(No response.)

ACTING CHAIRMAN GULICK: Okay. Well, I
will attempt to summarize what we said then.

In considering the use of the drug as
first iine ’thérapy,"people VWanted to see some
additional supportive information prior to launching

into a comparative trial. People were interested once
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again in preclinical looking at higher doses in animal
models, looking at the question of the interaction
with steroids and fungal resistance was pointed out as
an important thing to look at before launching into
larger trials.

Clinically before going ahead, drug
interactions, particularly with drugs that might be
suspected to interact with the agent; to focus on the
failure patients from the early studies; and then the
duration of safety therapy, of safety information came
up again as an important thing.

People then called for a randomized
clinical trial to directly compare the current drug
with what is the standard of care, but that brought up
a number of questions. Would that be amphotericin B
or a lipid cqulex drug?

An innovative approach would be to use a
dose escalation within the design of a randomized
clinical trial, but the feeling was that the sample
size is limiting in the current climate.

However, it was noted that early diagnosis
may actually change that, relying on some of the
antigen tests perhaps or improved radiographic ways to
diagnose the disease.

Moving to Question 3, what additional
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advice did the committee have? I think on developing

| agehts in this fiéld looking at prdphylaxis was

mentioned several times during the course of the day.
The fact that combination therapy is really what'’'s
going\on in the clinic; that we shouldn’t forget about
the underlying host factors and that immune modulators
interacting with antifungal agents may be important.

In terms of some of the specifics asked
about, it was felt that animal models are supportive.
Again, this is a place to look at higher doses, tissue
penetration, and perhaps combination antifungals
together.

People felt that t he
fungicidal/fungistatic question was largely
irrelevant; that it was the clinical or that you don’t
truly see fungicidal activity in the clinical setting.

In terms of microbiological versus
clinical endpoints, people felt that microbiological
endpoints were supportive, but that clinical endpoints
were primary and the most important, although as was
pointed out, death and complete remission, partial
remission are all endpoints that could be considered
and then possibly even the use of a surrogate marker
as a marker of clinical endpoints such as the change
in fungal antigen load.

)
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Finally, the choice of control group. We
were reminded that Dr. Wong will resign from the
committee if historical controls are --

(Laughter.)

DR. WONG: After voting no the next time.

(Laughter.)

ACTING CHAIRMAN GULICK: After voting no.

The point was made that if historical
controls are used, that great care should be done to
match the factors between the historical and the
active patients, and that the active control group
should be preferred if that’s feasible to do.

Anyone have anything to add to that?

(No response.)

ACTING CHAIRMAN GULICK: Mark, any final
words of wisdom?

DR. GOLDBERGER: I was tempted to ask one
slight additional question probably to number two, and
that was basically it would be tempting for many
companies, particularly given some of the difficulties
in doing, you know, randomized trials, to stop after,
you know, utilizing this approach to gain a refractory
intolerant indication, and then you know, expect that
there will be some component of off label use, and
this is not singling out Merck. It’s just that that’s

e
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something I could envision happening.

How hard do you think we should push to
attempt to get data in initial therapy indications?

ACTING CHAIRMAN GULICK: Dr. Schapiro?

DR. SCHAPIRO: I would say the chances of
that happening are very high. I do it in patients
where I suspect that toxicity, and I probably would do
it in combination. So I think we will see that being
done.

I think often, again, this is one example.
I think it happens all the time, and I think that will
be a problem. I don’t think that’s, of course, a
reason to deny the patients who are advanced now of
this opportunity, but I do think there should be some
mechanism by way where we do get this information.

I think there 1s information that’s
lacking here. I think that on the one hand we are
drawn to want to get the drug available for this
indication, but I'm very confident that what you’re
saying will happen.

I think there has to be a large effort to
do that, to do the comparative trial, and again, in
this case, I think the effort to find the appropriate
dose, because what we will find is it will be very,

very difficult later on to stop that use, and it’s
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probably a complement to a very safe drug in the
environment of other drugs that are much less safe.

ACTING CHAIRMAN GULICK: Other thoughts on
that point?

DR. BLACKWELDER: Your question reminds me
that one of the -- well, it was Dr. Tom Chalmers, one
of the great leaders in clinical trials -- used to say
randomize from the first patient, and I don’t know if
anyone has ever literally done that, but if this drug
is going to be used as you’ve indicated, you would
probably do randomized studies as early as possible.

DR. STANLEY: Yes. Remember. we’re
approving this drug based on less than 70 people with
invasive aspergillosis having taken it and no
controls, and only a few having taken it long term.
So, I mean, Im;hink the FDA should make it incumbent
that more data be gathered and trials be done to look
at first line therapy.

Because, yes, 1t’s going to get used once
it’s approved. Its off-label use will be, I think,
gradually more and more widespread, and that’s scary
to me based on the limited experience that we have
right now with what does appear to be a safe drug, but
still limited.

DR. GRAYBILL: Dr. Gulick, can I insert a
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little bit of at least my concept of maybe reality
testing?

These cases were very well documented.
They had aspergillus. Merck worked very hard and got
a very clean population at least for the diagnosis of
aspergillus, with all of the other things that were
going on.

I don’t think it will be possible to do a
Phase III study using patients who were so cleanly
gselected. I personally know this with relation to
some of these because we’ve tried to put patients in
various studies, and we just couldn’t do it for one
reason or another.

I think to collect a large number of
patients for randomized trials will require loosening
the criteria for getting patients into a study, and
there may be a whole series of ways in which that may
be done and still have adequate specificity of the
diagnosis to be able to make some kind of an
assessment of response for aspergillus.

I think it may be fairly difficult to do.
I don’t think it’s impossible to do, except that there
are about four companies out there that are interested
in doing studies, and whether you can get all of those

studies running concurrently and go to different
i
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ingtitutions and find that, you know, three or four or
500 patients with aspergillus, I think it’s a tough
order to do, highly desirable, highly desirable, but
I think it’s a tough order to do.

| We have one person here, Dr. Rex, who'’s
led the Mycosis Study Group in a big candida trial.
I don’t anw whether he or Dr. Walsh would think that
this is’a réaSbnéble thing to do.‘ I know that théy’re
with the Merck folks, but they may have a perspective
to offer on that that would be useful.

ACTING CHAIRMAN GULICK: Would you like to
comment? Either one or you or both.

DR. GRAYBILL: They’ll both comment.

ACTING CHAIRMAN GULICK: Great.

DR. GRAYBILL: Sorry for extending your
meeting.

ACTING CHAIRMAN GULICK: Oh, no.

DR. REX: John Rex, University of Texas,
Houston.

You know, Dick, I really do believe that
you’re close to the truth about Phase III trials being
almost impossible. The thing that would make it
possible, I think, would be if the lipid amphotericins
were recognized as suitable comparators because every
cqnversatiqn that we have about designing a trial in

RN
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this area, we get down to the question of what’s the
comparator.

Well, there’s only one licensed
comparator, and that’s standard amphotericin B, which
is in this day and age not acceptable for more than a
couple of days in these high risk patients because no
one will stay with it for very long because of the
safety profile issue.

That problem extends to more than invasive
aspergillosis. It extends to candidiasis. It extends
to everything where you want to use our best drug, but
our best drug now has a superior formulation, but that
formulation is not recognized as first line therapy
for anything.

And that stops the conversation cold over
and over and over again. So if I -had a specific
comment to the FDA about how to help Merck and the
next company get to first line therapy, it’s that
that’s got to be made somehow -- and I don’t know all
the rules. I do not know how to get to that -- but
that’s the sticking point at least as far as I can
see.

DR. WALSH: Dr. Walsh, NCI.

‘T would certainly concur with John in the

perspective of the lipid formulations of amphotericin
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B. There 1is also the factor that when one looks
across the wutilization of 1lipid formulations of
amphotericin B, it has achieved increasingly
historical utilization as primary therapy in a number
of settings, particularly in patients with impaired
renal insufficiency, patients on concomitant
nephrotoxic agent, and over time as you look at
individual 1institutions’ experience, they have
achieved a primacy of therapy in a number of different
key niches and very high risk patients. And that has
even fallen into some of the guideline
recommendations, as well.

And of time, there accrues a certain
amount of experience that could certainly justify the
utilization of the lipid formulation of amphotericin
B, as front line therapy. One would have to look to
the compassionate data most likely to arrive at a
particular dosage, but in point of fact, it’s probably
only the cost right now, the rather prohibitive cost
that deters more widespread utilization of these
agents as front line therapy.

But that aside, there are several other
limitations. T think if one takes a step back, you
can see that to a large degree aspergillosis is almost

on the fence of an orphan disease. If you look at all
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of candidiasis, candidemia, in terms of the incidence

With whiéh‘it‘will o¢cur QVerrthe United States in
given populations per year, at least from what we
understand from a variety of studies, it’s only a
fraqt}on.

| So if candidemia trials are challenging,
you can then imagine how much more challenging

aspergillosis is. It’s certainly much more common

than fusarios (phonetic) or pseudo‘ allopsoriasis

,(phonetic), zygomycosis, but we have to respect then

that there have to be novel approaches to making this
feasible. Otherwise it will not succeed.

If you use just conventional amphotericin
B, you try the randomize trial, it may succeed, but
you will only show potentially the nephrotoxicity
because you can’t get by for too long a period of time
with amphotericin B before you have the dose limiting
nephrotoxicity.

And so in that regard, the comparator is
important where you would like to obviate toxicity and
look more so at efficacy in the long term, but there
are several other issues.

One is the on-study criteria, and for on-
study criteria, these are critically ill patients. So

then if industry has the desire to maintain AST, ALT
’xvv:_f'\')
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less than three times upper limit of normal as an
entry criteria, you’re going to exclude a good 90
percent of the patients. Many of them will have
transaminase elevations, bilirubin elevation, often
asggciated with the underlying disease. So there has
to be liberalization both of on-study criteria, as
well as off-study criteria.

The third issue 1is going to be, as Dr.
Graybill has already alluded,‘reexamihing‘the entry
criteria, and in that regard, using antigenemia in a
robust way in conjunction with CT scan certainly is
going to be helpfuil.

And then finally, one is going to have to
look in the 1long run at reasonable approaches to
monitoring therapeutic response, and certainly from
what we can tell right now, responsive answer to
anemia 1is reasonable.

Stabilization of disease. In patients
that are critically ill, is stability success or is
stability failure? We’ve often very happy to get our
patients through neutropenia and primary recovery from
neutropenia with severe pulmonary infiltrates if they
just stay stable.

So the idea of looking for partial

response and complete response, we may be actually
o
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overloocking the benefit of these agents in profoundly
immunocompromised patients.

So the pointg that I’'ve raised really open
the door to the possibility of recognizing
aspergillosis as potentially being a disease right on
the cusp of orphan disease, that we will need new
approaches to trial design at all of those different
levels.

ACTING CHAIRMAN GULICK: Thank you.

Dr. Goldberger, could you comment from the
agency point of view about the comparator arm?

DR. GOLDBERGER: There is no obstacle per
se, for instance, to using a lipid amphotericin as the
control for initial therapy. The issue really comes
up when one has to then draw conclusions when a study
is complete based on the results of the trial; i.e.,
the question comes up if, for instance, the
experimental drug and the lipid amphotericin drug are
gsimilar in outcome, and the amphotericin drug, you
know, is not approved for that particular indication.

Then one has to decide what conclusions
can you draw about the experimental drug for that
indication.

‘Now, this is not an issue that has never

come up before. The simplest way on paper of dealing
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with the problem is to go for a situation where you
show a statistical superiority to the control arm.
The problem is that showing statistical superiority in
this situation is potentially a tall order, and you
know, not always that doable.

Another possibility is to show statistical
similarity or equivalence and a better safety profile.
That’s sometimes possible, but not always.

The other way of dealing with this, and
this should be done prospectively. It is always
messief ’when%“it is dbne vafter the fact, is
anticipéting this’i;sue and providing the kind of‘
information from the literature, from preclinical
data, et cetera, to demonstrate that the control drug
ought to be considered effective for this indication
so that a resg}p of similarity would be okay, and that
can be done, but it’s not an automatic thing. It
depends (a) on really the amount of data that’s
available on the issue. It will depend in the end
obviously on the results that are achieved and the
comparative safety profiles, and is the kind of thing
that to show how circular things are would end up
coming back to this same Advisory Committee
ultimately.

But those are sort of the options. It’'s
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not something that cannot be done. ' Obviously you’d
want to look wvery carefully, for instance, at which
liposomal amphotericin you were going to use. You’d
like to pick the one that there’s the most information

on dosing, for instance; perhaps the most information

S

you could put forth that this was likely to be useful
as initial therapy to help buttress the argument that
a similarity result would be acceptable.

So it is doable. These are some of the
problems that exist. If they're dealt with
prospectively, one can often come up with a better
approach than if you wait and do the study and then
try to deal with the consequences of the results.

ACTING CHAIRMAN GULICK: Dr. Wong.

DR. WONG:‘ I just want to echo that, and
for the agency as well, that a comparison to a lipid
formulation of amphotericin B, if any new drug could
be shown to be equivalent, I would conclude that that
was a demonstration of primary efficacy, and I think
that the alternative of not allowing that sort of
conclusion to be drawn or being very skeptical about
that sort of conclusion to be drawn is that we’'re
going to get into the situation where caspofungin,
voriconazole, and all new drugs are going to be
approved for use for salvage therapy in failing

)
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patients, and that’s the end of it, and then we’re
going to have six or seven drugs out there that people
are using for primary therapy, none of which has ever
seriously been evaluated for its efficacy in primary
therapy.

So, you know, I think the sort of trial
that Dick Graybill and Tom Walsh are proposing is what
has to be done.

DR. HAJJEH: Just one comment also
regarding the feasibility of many of these comparative
trials. A lot of time it’s the numbers, the sheer
numbers that make it really impossible, and you know,
I think there are two issues that have already been
alluded to, which is the early diagnostics, and I
think this is critical because a lot of time the
reason these patients cannot qualify is because they
do not make it or they do not meet all of the criteria
for the case definition, which is quite stringent. I
mean, it requires very definitive diagnosis.

But that’s why, you know, I think various
groups have to work together and, you know, people who
know me know that I will say something about
surveillance, but in CDC does these surveillance
trials prospectively identifying cases, and the idea

is to actually have ultimately these networks being
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used to develop clinical trials where we currently are
going to be starting surveillance for invasive fungal
infections in transplant recipients, all transplant
recipients, stem cells, and solid organs.

) And this potentially could be a way where
these patients could be identified and enrolled in
such trials. I would encourage all of the
pharmaceutical companies to start thinking about
supporting surveillance activities.

I think the reason we are only doing it in
transplant recipients is because we couldn’t get
enough funding to actually do it in also leukemics and
others, but I think this will be critical to all thé
various trials that you’d like to do.

ACTING CHAIRMAN GULICK: Okay. Well, I'd
like to thank our expert consultants, the members of
the committee, the agency, and sponsor for a day of
informative presentations and discussion.

And we will close the meeting with that.

(Whereupon, at 4:44 p.m., the meeting was

concluded.)
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