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to call

t o deal

around

this open session to order.

P-ROCEEDI-NGS

CHAl RVAN HAMMER:  Good nor ni ng.

8:30 a. m

1'd |ike

This session is

with the application by Sequus for Anphotec.

t he

table to

|'"d like to begin by asking the people

starting to ny right.

Drugs,

Dr ugs,

FDA.

FDA.

3

KAN:  Virginia Kan.
WONG |'m Brian Wng.

SUGAR: Al an Sugar.

MATHEWS: Chri s Mat hews.

5 3 3 3 3 3

CHAI RVAN HAMVER:  Scott Hammer .

DR EL-SADR Wafaa El - Sadr.

DR. MURPHY: Di anne Muir phy.

i ntroduce thensel ves,

ELASHOFF: Janet El ashoff.

pl ease,

HERNANDEZ: Sandr a Her nandez.

STOVER: Rhonda Stover, FDA.

DR. LI PSKY: JimLipsky, Mayo Cinic.

DR WJ Teresa Wi, Division of Antiviral

DR. FREENMAN: Donna Freenan,

Antiviral

DR FEIGAL: David Feigal, Ofice of Drug

Eval uati on for FDA.
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CHAI RVAN HAMVER:  Thank you.

I'd also like to announce that Dr.
Feinberg will be arriving a little bit late this
nor ni ng, around 9: 30.

Personally, for the Commttee' s sake and
for the record, I'd like to acknow edge, Dr. Wayne
G eaves who has left this Commttee after a good deal
of terrific service to join industry. W wsh himthe
best .

Wthout further ado, Rhonda, did you have
any openi ng conments?

The first issue on the agenda is the Open
Public Hearing. W have one individual signed up.

Sorry, Rhonda corrects that. She does
have a statenent.

M5. STOVER This is a conflict of
interest statenent. The follow ng announcenent
addresses conflict of interest issues associated with
this meeting and is nmade a part of the record to
precl ude even the appearance of a conflict.

Based on the submtted agenda and the
i nformati on provided by the participants, the Agency
has determned that all reported interests in firnms
regulated by the Center for Drug Evaluation and

Research present no potential for a conflict of
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interest at this neeting with the foll ow ng exception.

In accordance with 18 US Code 208(b)(3),

a limted waiver has been granted to Dr. Al an Sugar

which permits himto participate in the Conmttee's

di scussi ons concerni ng Anphot ec. Dr. Sugar wll,

however, be excluded from any vote concerning this

pr oduct . A copy of this waiver statenent may be

obtained from the Agency's Freedom of Infornmation
O fice, Room 12A15 of the Parklawn Buil di ng.

In the event that the discussions involve
any other products or firnms not already on the agenda
for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hensel ves from such invol venment and their exclusion
will 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 involvenent with any
firmwhose product they may wi sh to conment upon.

CHAI RVAN HAMVER:  Thank you.

Again, now noving to the Open Public
Hearing, we have one individual signed up. That's Dr.
Thomas Wal sh, the senior investigator and chief of the
| mmunoconpr om sed Host Section at the National Cancer

| nstitute.
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Dr. Wal sh?

DR. WALSH. Menbers of the Committee, ny
nanme is Dr. Thomas Wal sh. ' m senior investigator,
Chief of the Inmmunoconprom sed Host Section of the
National Cancer |Institute, and a nenber of the
Steering Commttee of the Mycosis Study Goup. | am
a participant in the previous FDA workshops and open
sessi ons concerni ng antifungal drug devel opnent tri al
for enmpirical antifungal therapy.

The goal of enpirical antifungal therapy
in persistently neutropenic patients is the early
treatnent of invasive fungal infections and systemc
prophyl axis of virus patients. Enpirical antifungal
therapy is the wdely wutilized indication for
parenteral antifungal therapy in neutropenic patients.

The two initial random zed studies of
enpirical antifungal therapy reported it by the
Nati onal Cancer Institute and the EORTC in the early
'80s were placebo controlled and preceded the use of
fl uconazol e prophylaxis for bone marrow transpl ant
recipients. The sanple sizes were small and study
endpoi nts of mcrobiologically proven infections were
achieved wth placebo arm and no fluconazole
prophyl axis. Anphotericin B has since remained the

standard of care for enpirical antifungal therapy in
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8
persistently febrile neutropenic patients for the past
15 years.

Wth the advent of |iposonmal formulations
of antifungal conpounds, an open workshop was
conducted by the FDA on April 20, 1994. The workshop
was wdely attended by nenbers of I ndustry,
uni versities and governnment. A panel was charged with
the follow ng question: "Il's there a need to
standar di ze protocol design, analysis and reporting on
enpi ri cal anti f ungal managenent of neut r openi c
pati ents?" A panel consisting of the nenbers, the
foll ow ng nenbers was convened. Those representing
menbers of the National Institute of Allergy and
I nfectious Di seases, Fred Hutchinson Cancer Center,
the FDA, UCLA, the Veterans' Adm nistration Medical
Center, University of Al abama, Stanford University,
the National Cancer Institute, and Indiana University.

In setting the theme of the ensuing
di scussion, Dr. Feigal enphasized that denonstration
of reduced toxicity is not sufficient initself in an
enpirical antifungal study drug design. A study nust
assure the FDA and nedical comunity that reduced
toxicity is not the result of giving effectively |ess
antifungal compound. |In studying this challenge for

a high level of certainty, the FDA was fulfilling its
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goal of protecting the public health.

A high level of certainty is also
inportant since resolution of fever, rather than
proven infection, was being used as the determ nant
for sanmple size. Thus, a higher level of certainty in
decl ari ng equi val ency was necessary for study design
of enpirical antifungal therapy in persistently
febrile neutropenic patients. Perspective and sanple
size of random zed clinical trials and treatnent of
proven invasive fungal infections, random zed trials
of fungem a and cryptococcosis typically have enrolled
200 to 400 patients for proven infections.

Anmong t he addi ti onal gui del i nes
articulated for an equivalency trial between a
| yposomal antifungal and anphotericin B, the nost
pi votal and intensely discussed i ssue was the need for
a sanple size sufficiently large to detect response
differences of ten percent between study arns.
Dependi ng upon the anticipated response rates in each
arm total sanple size would range from approxi mately
600 to 800 eval uable patients. Wth such predictive
power, the question arose also, "would we al so be able
to detect differences in proven invasive fungal
i nfection?"

The need for such predictive study design
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10
was reaffirnmed again in the open session of the FDA
Advi sory Committee hearing on April 3, 1995, Gven
these guidelines, the Steering Conmttee of the NTAID
mycosi s study group agreed with the follow ng study
desi gn: An equivalency trial of Iiposonal
anphotericin B versus conventional anphotericin B wth
the power to detect differences and response rates of
ten percent between study groups. Si x hundred, 60
eval uable patients, 330 per arm were considered
necessary for such a trial. The study was doubl e-
blind of both the bag and the tubing. The tubing was
i nportant because |ipid fornul ati ons of anphotericin
B could be readily distinguished from conventi onal
anphotericin B and a conposite response was also
consi dered appropri ate.

The conposite response for success in the
study design was resolution of fever, recovery from
neutropenia, the absence of breakthrough fungal
i nfections, di scontinuation of study drug and
survival. The study was able to conpl ete enroll nent
in 14 nonths with 31 centers in which 700 patients
were enrolled. The data are currently under review
However, we have learned that the outcone of
i npl ementation of the FDA workshop recomendations

provi ded results that had:
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(1) The power to predict differences in proven
i nvasi ve fungal infections docunented histologically
or by culture;

(2) The power to detect differences in
nortality due to fungal infections;

(3) The power to detect differences in fever
within ten percent confidence interval;

(4) The power to detect differences in safety.

Now, such a trial clearly requires nore
patients than were enrolled in the NCI and EORTC
trials. But this is not unexpected given that many
hi gh ri sk patients now recei ve fluconazol e prophyl axi s
and that a placebo armis no |onger part of the study
desi gn.

In conclusion, the guidelines for study
design for enpirical antifungal therapy outlined in
the two previous FDA 1994 and 1995 neetings, when
impl emented in a random zed double-blind trial, permt
assessnment of differences in docunented fungal
infection and fungal related nortality as well as
fever and safety. Thus, the MSG recommends that the
predictive study design outlined in the FDA workshops
and inplemented in 1995 and '96 be sustained as a
standard in conducting random zed trials of enpirical

anti f ungal therapy 1in persistently neutropenic



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12

patients.

Thank you.

CHAl RVAN HAMMER: Thank you very mnuch.

Are there any questions for Dr. WAl sh from
the Commttee?

Pl ease, Dr. Lipsky?

DR. LIPSKY: Wuld you comment on doses
chosen for anphotericin and |iposone in conparison?

DR. WALSH: Yes. I think in trying to
establish a study design that is workable, | think
it's pivotal to appreciate that these patients are
often critically ill. One needs to have the protocol
to be workable to fit appropriately within the context
of how patients are nmanaged on a day-to-day basis.
Accordi ngly, the dosages of enpirical anphotericin B,
conventional anphotericin B, initially was .6 ng per
kg. The initial starting dose of the |I|iposonal
formul ati on was three ng per Kkg.

However, follow ng very characteristic and
strict guidelines that were agreed upon by the 31
institutions there was opportunity, if patients
progressed either with fever, clinical deterioration,
pul monary infiltrates, that there would be option in
the course to increase the dosage at the clinician's

di scretion followi ng those guidelines in the fol |l ow ng



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

13
manner: 4.5 ng per kg or 6 ng per kg on the Iiposonal
formul ati on; or on the conventional anphotericin B, .9
or 1.2 ng per kg. So that there was flexibility
initially after the initial starting dosage.

CHAI RVAN HAMVER: Pl ease?

DR WONG Could you expand a bit on what
you said about ability to denponstrate efficacy in
proven fungal infection?

DR. WALSH. Ckay.

DR. WONG  Exactly what were the kind of
criteria and the findings?

DR, WALSH: The criteria, Brian, were
those of histologically proven, literally open |ung
bi opsy for pul nonary invasive fungal infections, or
denonstration of organism on bronchoal veol avage of
filamentous fungi. Any candidative recovery from BAL
was di scarded as not being infectious. W considered
that as possible but none of those were considered
docunented or proven. Only the filanmentous fung
recovered from a bronchoal veol avage or an open |ung
bi opsy or percutaneous needl e aspirate were consi dered
proven for invasive pulnmonary infections. Deep tissue
bi opsies fromliver, spleen or positive blood cultures
for candida or Fusari um or skin  biopsies

denonstrating Fusarium or candi da.
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| nsofar as the actual differences in the

clinical trial, those data -- in the specific data,

those data are currently under review by FDA at this

poi nt . Because those data specifically are under
review, they can not be presented here.

DR WONG Well then, why do you say that
there was sufficient power to denonstrate a
di fference?

DR. WALSH: The key is is that one can
design clinical trials sufficiently strong to be able
to predict differences. At the time that we conducted
our FDA workshops in "94 and '95, we dealt in the
real m of detecting fever and we wanted to achieve a
high level of certainty with regard to fever as a
mar ker. What we have | earned and what neither the FDA
nor the advisory panel has been fully apprised about,
but the MSG has this information now fromthe nulti-
center trial, is that we can, with the type of study
design that was laid forth, be able to detect
differences in proven invasive fungal infections.

At that point, |I can not legitimately give
you additional information. |[It's not a question so
much as to what a particular study shows specifically
of drug A versus drug B. The Kkey is, is that

irrespective of those differences, the fact is is that
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the study design can predict differences in invasive
fungal infection. That's the pivotal issue. That has
never been shown previously for the | ast decade and a
half. Al of the previous enpirical antifungal trials
have been strictly based on fever.

DR. WONG Tom am | mssing sonething
her e?

CHAI RVAN HAMVER: I think the point is
that he can't really reveal the data.

DR. VWONG But your conclusion nust be
based on having a certain nunber. Is that a fair
i nf erence?

DR. WALSH  The concl usi on would be, for
exanple, if you had taken --

DR WONG If there were no proven cases
of invasive fungal disease, you would not have nade
the statenent you nade.

DR WALSH: |If we had no proven cases of
i nvasi ve fungal infection in conducting the trial wth
700 patients, we would conclude that we have no nore
predictive power than being able to detect differences
in fever.

The inplication that we can go beyond
differences in just fever, which has been consi dered

by many to be an unconfortable and soft surrogate
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mar ker, has profound inplications for study design.
It then says that |ike we have with fungem a, |ike we
have with proven invasive fungal infections, now with
the appropriate study design, we can with enpirical
antifungal therapy, use nore than just fever. W can
use proven invasive fungal infections as a docunented
mar ker. That has been one of the key criticisns to
enpirical antifungal therapy which, with the proper
study design, would not have to be | evel ed anynore.

CHAIl RMVAN HAMMER:  Thank you.

Dr. Masur?
DR. MASUR: I"'m trying to decide if |
understand the inplication of this. | think that this

is a group that has a lot of experience and that
commands considerable national and international
respect. Yet, on the other hand, are we being told
that we should take your word for this? That you're
not going to show us the data; you can't show us the
data, but that we should take your word that this is
true?

| find that alittle bit difficult to nmake
any deci sions on because that's not the way science is
general ly done, that we should take your word for this
based on data that we can't see. | nean, is there

sonme other interpretation of this?
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CHAI RMVAN HAMMER: Vll, | would think
since that sounds like it's the inplication. This is
the open hearing. |It's for our information to gather
this as we will, and to judge it as we will, if |I may
take Dr. Walsh off the spot on that question for a
noment .

DR, WALSH: But | would say, just to
clarify, that I was requested not to present this data
until the nycosis study group hearing. | could very
easily, Dr. Masur, have not presented anything to you
and left the advisory commttee with the current

status of where we were in '95 and '96. The FDA has

all these data. It certainly would be up to them and
their discretion to share it with you. It is ny
di scretion, sir, to share that with you. It will be

reveal ed at the nycosis study group neeting that wll
be conducted in cl osed door session according to our
policies and guidelines. The FDA has had the data to
which I"'mreferring and you can certainly ask themfor
that data. |1'mnot privy to be able to rel ease that
data on a public forum

CHAI RVAN HAMVER:  Excuse ne. We'Il| just
take three nore questions and then we need to nove on,
pl ease.

Dr. Lipsky and then Dr. Masur.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

DR. LI PSKY: Ckay. But can you say, did
you find differences in --

CHAl RVAN HAMMER: | don't think we shoul d
press Dr. WAl sh anynore. | think he's nmade it clear.
He really can't --

DR.  WALSH: Sir, | have nmde the point
both on the slides and several tines now, there are
differences. There are differences in proven invasive
fungal infection and that's the critical issue that we
can go beyond just fever as an endpoint, as a marker.
And this has profound inplications for future study
desi gns.

Empirical antifungal therapy is the nost
wi dely used role for antifungal therapy in neutropenic
patients. If we stay with study designs that do not
have the predictive power, we run the risk of
utilizing agents that may not have the potential to
i npact on invasive fungal infections. W know from
the previous FDA study guidelines, now, that we can
see differences. It is not ny position here to say
whet her drug A or drug B is superior. The key is is
that you can see differences and in fact, we have seen
di fferences between the anphotericin B and the
| i posomal formul ati on based on proven invasive funga

infections. That sets a new standard in study design.
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DR. LI PSKY: Well, in fairness to the
sponsor, perhaps the FDA would |ike to state whether
or not the Committee can nmake reasonable judgnents
wi thout the information which nmay be available to it.

CHAI RMAN  HAMMER: Vel |, t he FDA
introduction will be comng in a nmonent. 1'd like to
finish up this section

Dr. Elashoff?

DR. ELASHOFF: | have one request for
clarification and then a conment.

The request for clarification is because
|'"'m new to the whole antifungal thing. The study
that's being tal ked about here is conparing the sane
two drugs as we're looking at in this subm ssion, the
Amphotec and the --

CHAl RVAN HAMVER: | don't believe so.

DR. ELASHOFF: It's different drugs?

DR. WALSH: No. |'ve endeavored --

DR ELASHOFF: I'msorry. | just m ssed
it.

DR. WALSH: |'ve endeavored to keep this

above the | evel of one drug versus another in terns of
marketing issues. That is not the point. The point
is the science of the study design.

DR. ELASHOFF: I understand that. I''m
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just asking, was this trial with these drugs or sone
ot her drugs?

DR WALSH It was a |iposomal fornulation
of anphotericin B. It is not with the current product
that is under review

DR. ELASHOFF: Thank you.

As a statistician, | wanted to comment on
sonme of the -- the power issues are |argely sanple
Si ze issues. | understand part of the point to be

that if you want to detect differences of the sort
that he's tal king about, and especially in those that
you know actually had an infection, you have to have
a big sanple size. Wen you have a big sanple size,
then you can find things out. As a statistician,
took that as to be the main point.

CHAl RVAN HAMMER:  Thank you.

| just have one question. Coul d you
clarify the definition of fever resolution used in
this study?

DR. WALSH  Yes, the resolution of fever
was considered fever to have resolved during the
course of antifungal therapy and upon recovery from
neut r openi a.

CHAl RMVAN HAMVER:  And total resolution for

X period of time? \What about issues of working out
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intercurrent problens that relate to fever, blood
transfusi ons, and fusion reactions, those sorts of
t hings? Those were all --

DR WALSH: The febrile response rate,
because of all that background, is 50 percent. Thus,
by the time patients recovery from neutropenia, 50
percent wll still have sone fever by the definitions.
It reflects all of that background which all the nore
is the reason why one has to power it to a |leve
beyond fever. That was the reason why everyone felt
so unconfortable with using a definition of fever
under st andabl y.

CHAl RVAN HAMMER:  Thank you.

Last question on this.

DR. EL- SADR: For sone of the other
endpoi nts other than fever, are you using response
during therapy, or for how | ong beyond the conpletion
of treatnent?

DR. WALSH: That's a good point as well.

The evaluation for fever stops upon
recovery fromneutropenia particularly, for exanple,
in allogeneic bone marrow transplant recipients. W
find that the frequency of fever will start recurring
agai n. So, fever is a very soft marker and we

certainly used it for sanple size determnation,
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anticipating having the power to determne a ten
percent difference. Utimtely, it then generates a
sanple size that's sufficiently large that then tells
us we can determne differences in proven invasive
fungal infections which everybody has wanted to
ascertain fromthe very beginning. It turns out that
with 600 to 800 patients enrolled, it is possible to
di scern those differences and go beyond fever.

CHAI RVAN HAMVER: Is the occurrence of
fungal infection or survival censored at sone point
after? | think that's your point.

DR EL- SADR Wien do you censor for these
event s?

DR. WAL SH: Upon recovery from
neut r openi a. The patients were followed up only
formally for protocol for three days. Then it becane
irrelevant after that because of the phil osophy of
dose intensity. Many of these patients were started
once again on cytotoxic chenotherapy on yet another
cycl e.

CHAIl RMVAN HAMMER:  Ckay, thank you.

Thank you, Dr. Wal sh.

DR. WALSH. Sure, you're wel cone.

CHAl RVAN  HAMVER: I think it's very

hel pful to the Conmmttee to know about this study
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design that's going to help the discussion later this
nor ni ng.

There are no ot her speakers signed up for
the open public hearing. |[|s there anyone who w shes
to cone forward and speak? |If not, the open public
hearing part of this programis cl osed.

The next point on the agenda is Dr. David
Feigal, who wll give the FDA introduction.

DR FEIGAL: Well, good norning. 1'd like
to wel cone everyone here. | believe this is the 29th
nmeeting of this Conmttee. W' ve had trouble keeping
an exact count. Every tine | think we've discovered
every large conference roomin the northern part of
Washi ngt on, when we need to schedul e sonething at | ast
m nute, we find another one. So, 1'd like to thank
all of you who not only found this place, but found a
way to park.

There are a series of things that | think

are chal l engi ng about this topic of enpiric antifungal

t her apy. I"d just like to begin this norning by
maki ng some comments on what | see sone of those
chal l enges are. Then you'll have an opportunity to

see how they're addressed by this particular
appl i cation.

The first challenge conmes fromthe fact
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that these are enpiric therapies. By definition, al
of the patients won't need treatnent. |[If you could
wait until the diagnosis was confirnmed, you woul dn't
need enpiric therapy. And so, the corollary to this
is that when you use an enpiric therapy, there are
sone patients who are treated who don't need
treatnment, who won't benefit. And of course, we're
concerned about the safety of treating patients for a
therapy that they don't need. But the ol der studies
inthe literature when this was still an open question
that were placebo controlled, clearly showed that
there were survival benefits to enpiric treatnment with
anphotericin B for neutropenic patients.

Now with sone enpiric therapies, you can
confirmthe diagnosis later. There are sone enpiric
t herapi es where the diagnostic tests will be avail able
within a matter of days and you can quickly stop the
therapy in the patients who don't need it. There are
ot her circunstances where even though you have to
continue the therapy for |onger periods of tinme, you
can at least identify a subset of patients who clearly
needed the therapy and that's a particularly rich
group to ook at for efficacy in that subgroup.

An approach to these kinds of dilenmas

presented by enpiric therapy in this area has been to
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consi der a hierarchy of evidence. Rat her than havi ng
a single hypothesis chosen for a superiority design,
are taking a look at a hierarchy of evidence in a
nunber of different populations. The intent to treat,
or keeping the random zation groups intact is a way to
assure that there is no overall harmto the product
for the patients who didn't need it. It's conceivable
that there could be a product that's good enough in an
intent to treat analysis to denonstrate superiority,
even carrying along all of the patients in both groups
who won't denonstrate benefit. But usually that's not
the study design feature in these types of trials.

Fever is the next type of endpoint that's
considered. Here, the problemis the conplexity of
the treatnent of these patients. Many of them wl|
have changes in their therapy, dictated by changes in
their clinical course, which will give them other
reasons for resolution of fever. Many of these
patients will have, again, no diagnostic tests which
will confirmthat either the study drug or the non-
random zed intervention had any effect. So, you'l
see analyses that attenpt to deal wth this by
identifying the patients who have no ot her reason than
the random zed study drug to resolve their fever,

ot her than the recovery of their neutropenia and ot her
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t hi ngs which we can not control.

Part of the reason for enphasizing fever
-- and | think the previous discussion identified sone
of the dilemmas though -- is the fact that this is not
a treatnment just for patients whose diagnostic tests
and cultures cone back positive. This is not a
therapy that you give and then you stop if the
cultures are negative. These strategies are often
designed to treat patients until resolution of either
neutropenia or fever, even in the face of negative
cul tures. Therefore, it's relevant to look at the
resolution of fever as an endpoint, per se.

The final group in the hierarchy of
evidence is to take a look at the patients wth
confirmed fungal infections. 1In the neeting of about
a nonth ago |ooking at enpiric treatnent wth a
cephal osporin, both alone and in conbination for
bacterial infections, enpiric treatnent of bacterial
i nfections in neutropenic hosts, about 25 percent of
patients had identifiable bacterial infections. There
was adequate power to conpare, with some |evel of
preci sion, the nunber of patients in each group that
had confirnmed infections and what the outcone,
whet her those infections were adequately treated or

not .
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The difficulty, as you all realize, with
fungal infections is that even before the era of
prophyl axis against fungal infections wth azole
t herapi es, fungal infections are nuch | ess comobn and
they're much nore difficult to get diagnostic cultures
for. Many of the diagnoses are presuned. So, we have
an inherent difficulty, no matter what drug we're
studying in this indication, that we wll have
difficulty having nmuch power for the fungal infections
t hat occur.

Those are the series of challenges that I
wanted to begin wth that relate to enpiric therapy.
Anot her set of the issues with this drug relate to the
fact that it's anphotericin. This is a product |ine
extension of a different formulation of an active
drug. W assunme that the active drug for this product
is anphotericin, and that it should have the sane
spectrum of activity as the older fornulation of
anphotericin. But there still remain questions about
how the fornul ation affects dose and distribution in
t he body; issues that have been addressed perhaps nore
directly in studies of confirnmed infections.

Finally, we have the issues that this is
an equi val ence design. Most of our study design

saf eguards our design to be conservative for type 1
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errors in superiority designs. Unfortunately, wth
equi val ence sone of the rel evant subgroups are sone of
the nore problematic where you need to identify
subsets who are only identified by events which occur
after random zation. Subgroups are even problematic
enough when they're based on pre-random zation
characteristics, but even nore difficult when it's
post - random zat i on.

There have been suggestions and overall
gui dances for anti-infective products from the
Division of Anti-Infective Drugs in their general
points to consi der about how to approach equival ence
designs. These are based on, however, the assunption
that this equivalence wll be net in all of the
hi erarchy of evidence that's presented. Usually, the
intent to treat analysis with all patients included
for bacterials is easy to denonstrate a confidence
interval. The difficult one is denonstrating it for
the m crobi ol ogically confirnmed subset which, even for
bacterial infections, is often only a fraction of the
total patients treated.

To conclude, just a couple of genera
comments on the role of this Commttee today and sone
comments on past conmttees. It is not unique when

the Commttee is considering one application, to hear
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coments about other products, other studies, other
applications. However, the task today is just to
consider this study and application on its own nerit.

The other comment is a bit on the workshop
which Dr. Wl sh nentioned. He referred to sone of the
recommendations from that workshop as guidance.
Actually, even if it was gui dance, guidance is not the
same as a requirenent. Wien general counsel has been
asked "what is a guidance nean?" they've said, "if
you follow a guidance, we're less likely to prosecute
you than if you don't."

Guidance is only one way to often
acconplish a scientific objective and it's consi dered
our best advice at the tine, but it's not considered
the only way to acconplish a goal that's not a
requi rement. However, this workshop actually didn't
even generate guidance. This workshop had a panel of
experts that nmade recommendations. There was
commentary by the FDA, and that workshop actually
served nmuch the sane role that you will today. The
Commttee, actually, is an inportant way for us to
devel op scientific guidance fromour expert panels and
t he previous workshops were held with very nuch that
same intent.

This is an increasingly inportant area for
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us to have effective therapeutics with the advances
t hat have been nade in transplantation and the nore
w de use of transplantation in econology and other
areas. W look forward to your consideration of this

application and your guidance on devel opi ng drugs in

this area.

Thank you very nuch.

CHAI RVAN HAMVER:  Thank you.

The next section is sone background
information for the Commttee and for the group. It

w Il be an overview of enpiric antifungal therapy by
Dr. Alan Sugar fromthe Boston Medical Center

DR. SUGAR: Thank you.

When | was originally given this topic to
speak about, | was told that | had about 40 m nutes.
Then our second phone call, it was about 30 m nutes,
and the agenda says 20 mnutes. But | think we're a
little bit ahead of schedule, so |I'Il probably average
it out and be around 20, 25 m nutes.

If I could have the first slide?

What |'d like to do in this period of tine
is to just review sone salient points of enpirical use
of antifungal therapy in the persistently febrile
neutropenic patients because that's the group that

we're focusing on this norning. And then to, as a
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gl obal summary, to confirm that the use of an
antifungal drug in this situation is a legitimte
i ndication for which a sponsor can supply data and
whi ch can be scrutinized in an effective way by the
FDA. As always, when | follow Tom Wal sh i n speaki ng,
| usually just have to reiterate nmuch of what he has
just said. The foundation has al ready been presented.

When deal i ng W th t he febrile
granul ocytopenic patient, there's really three issues
to treat a defined infection, to treat enpirically or
to prophyl ax. | thought it would be very useful
since there have been a ot of terns thrown around and
a lot of different ways of describing these scenari os,
to step back and go over sone definitions so that we
all know what we're speaki ng about when we tal k about

t herapy either being enpirical or prophylaxis or the

like.

So, these are the terns that you see in
the literature. You see enpiric, enpirical
preenptive, presunptive -- and that's been spilling

outside of the neutropenic realminto the surgical
realm but we still see that sonetines in treating
neutropeni c patients and certainly prophylaxis. The
big question is, what are all these terns getting at?

Well, | went back to the dictionary to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

32
just see what | could find. It's interesting that
enpiric is a noun. I think Tom WAlsh's recent
publications indirectly allude to this. Certainly the
second definition here, that unqualifiers -- to sign
this practitioner, Charlatan has no place in what
we're tal king about here. But the term| think they
were going to focus on is enpirical. It is an
adjective and the second definition is guided by
practical experience and not theory, especially
medi cine. | think, and Tom has alluded to this very
el oquently this norning, that what we had been dealing
with has been experience, but that we are starting to
get sone theory and sone real scientific, or at |east
nore rigorous approaches to dealing wth this tough
issue of how to deal with the persistently febrile
neut ropeni ¢ patient.

Presunptive is another word that we can
use to describe this therapy, providing a reasonable
basis for belief or acceptance, or founded on belief
or presunption. So that, we treat people because we
believe that there's a fungal infection that's causing
the fever in the patient. The bottom line that |
think practitioners have to deal with is that our
di agnostic capabilities for making the diagnoses of

the types of fungal infections that infect neutropenic
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patients are very poor. They really haven't kept up
to speed wth the advances now being nade in
t herapeutics. This wouldn't be such a big problemto
demand our attention if our diagnostic capabilities
were as easy as doing cryptococcal antigens, for
exanpl e, and getting a definitive answer very quickly
about maki ng di agnoses of fungal infections.

Now, another term that has been used
especially in the surgical venue, as | said, is that
of preenptive therapy. That's an action that's
undertaken or initiated to deter or to prevent an
anti ci pat ed usual |y unpl easant situation or
occurrence. This has a lot of mlitary overtones.
Dependi ng on your approach to nedicine, if you |ike
that kind of analogy, then that's nmaybe an appropriate
term | think there are other ways of looking at it.
Certainly, prophylaxis has been wused in this
popul ati on of neutropenic patients to prevent the
devel opnent of a disease. And in this case, to
prevent the devel opnent of fungal infections which we
already know are very difficult to definitively
identify as causing disease in a particular patient.

So, what are we tal king about here? |
woul d just propose that we really are speaki ng about

enpirical therapy which is the same thing as
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presunptive therapy. Sone people will need the
t herapy because they will have a docunented invasive
fungal infection and other people will not need the
t her apy. That gets to the issue of what's the
downsi de of unnecessarily treating patients?
Preenptive therapy is probably, at I|east on an

intellectual plain, the sane thing as prophyl axis.

Wth that, | would just stop talking about the
termnol ogy and fromnow on, at least I'll talk about
enpirical antifungal therapy. |'ve been guilty in ny

witing of using enpiric as well and | think that wll
be the last tine that that happens.

Now, what is the real problemhere? The
problem as | nentioned, is diagnosis of fungal
infections. In the patient population that's up here,
t he neutropenic patient who devel ops fever and who
does not defervesce despite sonme nunber of days of
broad spectrum anti bacterial therapy. These are the
patients in whom we use broad spectrum antifunga
t her apy.

Now, how | ong shoul d this w ndow be? That
is a noving target. Sone people say four days. Sone
peopl e even say |ess than four days. O her peopl e
will say maybe it's longer than 10 days. | think that

di sagreenents arise predom nantly because different
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investigators treat different kinds of patients -- and
whet her we are tal king about soneone who is getting
their first episode of neutropenia or sonebody on
their fifth or sixth episode of neutropenia -- the
i ssues are sonmewhat different.

Now, just as an aside, the problemhere in
terns of assigning this window is, if you delay the
institution of antifungal therapy in a patient who has
a docunented fungal infection, the nortality of these
patients increases, as you can see here. |f you del ay
the therapy, the longer you wait when an invasive
fungal infection is present, the higher the Iikelihood
of death, and certainly of the presence of
di ssem nated di sease froma focal source. This has
been denonstrated nultiple tines.

Another issue is what is the critical
nunber of neutrophils that puts patients at risk? And
again this differs frominvestigator to investigator,
and this has profound inplications on clinical study
desi gn because the patients at highest risk in whom
you want to use the enpiric therapy. |If patients are
not at high risk, you certainly are not going to treat
| arge popul ations with drugs that have a chance of not
bei ng needed and various definitions of neutropenia

have been offered.
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This is from Gerald Bodey's sem nal
studies in the '60s which showed that the percentage
of pati ent days wth infection significantly
increases, as you can see in the open circles
representing the total. He did separate out patients
in remssion and relapse. But it significantly goes
up when the total neutrophil count reaches 500, when
it's 100 to 500, and certainly 100 and bel ow. So,
there is a gradation of increased risk. And at 1,000
cells and above, there really is not a great increase
inrisk. So, this kind of information which, again,
has been confirnmed many tinmes since the 1960s, can
i ndi cate where prophylaxis or enpirical therapy should
be used.

Just to show, this was another study that
was reported in the 1980s, in terns of the duration of
granul ocytopenia and the duration of fever. 1'd just
direct your attention to the far right colum there,
t he granul ocytopenic days with fever. Again, it's
about 40 to 50 percent of days when patients have
neutrophil counts less than 1,000 in this case. Forty
to 50 percent of the days are going to be spent with
fever. These are the patients that are going to
command attention if they don't respond to broad

spectrum antibacterial therapy. And the same thing
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is seen here broken down between different nunbers of
neut rophil s. The duration of neutropenia in this
particul ar study was runni ng around ei ght days, eight
to nine days. Again, on the days febrile percentage,
you can see in the third colum here, w th neutrophi
counts approaching zero, that at |east three-quarters
of patients are going to have fever. And again, these
are the ones that we want to target.

These slides have a lot of different

messages to them but | just want to point your
attention to the first row there, "duration of
neutropenia." This was one of the National Cancer

Institute studies directed by Phil Pizzo. 1n 1982, it
was published. The duration of neutropenia overal
was about 24 days with a range of eight to 51 days.
One of the interesting thing to |ook at was how did
the patient popul ation, back in the 1970s and early
'80s conpare with the kinds of patients that we're
dealing with now? The inpression is that the patients
that we're treating are nuch sicker and that we're
maki ng them even sicker with the increase in the
aggr essi veness of chenot her apy.

So, | wanted to |ook at the duration of
neutropenia again. In this particular study, duration

of neutropenia is about 32 days with a range of 13 to
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56 days. Another one of the NCI studies. 1In |ooking
at sone nore recent studies from the 1993 through
1996, the duration of neutropenia has been rel atively
simlar to what was seen in sone of the early studies
with a nmean duration of neutropenia, 14, 19 days, 16
days. The duration of neutropenia with PM\s | ess than
100, which again is the highest risk group, of being
on the order of seven to 12 days or so. So, the nean,
the mnedian, and the ranges of +these duration
neutropenia has been relatively stable in the
published literature to the present tine.

Now, | just want to shift fromthe risk
factors, being primarily neutropenia, to the kinds of
organi snms that we're tal ki ng about because this has a
very inportant effect in terns of which drug one woul d
select for enpirical use in this population. It's no
secret to anyone taking care of these patients that
candi da and aspergillus are really the main culprits
that we're nost concerned about. But other fil anent
di sfungi such as Fusarium and ot her organi sns such as
trichosporum are increasing in significance and
depending on center. This seens to be a center-to-
center problem There nay be other organisns as well.
VWereas, in the 1960s and '70s, the predom nant

candi da that was isol ated was candi da al bi cans, we're
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no | onger so sure that when a yeast cones back and
it's more likely than not to be a non albicans
candi da, in many instances that we recover.

So, what woul d be the ideal drug that one
woul d choose for enpirical antifungal therapy in the
persi stently neutropenic patient who has not responded
to antibacterial drugs? It should be efficacious
against the nost commonly encountered fungi. It
shoul d be a broad spectrumagent. Certainly, this has
been the problemw th using fluconazole, for exanple,
in many places, either as prophylaxis or certainly as
enpirical therapy because of its |lack of aspergillus
cover age.

The drug should have low toxicity and as
we're hearing from the pharmacy and the hospital
admni strators now, it should be relatively | ow cost.
After all, large popul ations of patients are going to
receive therapy, many of whomdon't need the drug in
the first place, again, getting back to the problens
wi th diagnosis. There should be few drug interactions
and good pharnmacokinetics so that it could be given
once-a-day, and certainly not many nore tinmes per day
because of the cost involved.

Now, the biggest problem in terns of

enpirical therapy and prophylaxis, as | just alluded
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to, is that the treatnent of the two maj or infections,
candi di asis and aspergillosis, probably wll involve
different drugs until we can have a broad spectrum
agent that we are confident will treat both of these
infections. For exanple, in candidiasis, there' s nmany
investigators who feel that in certain instances,
fl uconazol e may be nore effective than anphotericin.
Wth an increase in the incidence of hepatosplenic
candi di asis, for exanple, there are people who would
much rat her use fluconazol e than anphotericin for the
treatnent of that. But fluconazole, anphotericin, and
itraconazole have all been wused for treating
candidiasis, all wth varying degrees of success.
Simlarly, in treating aspergillosis, there are fewer
options, anphotericin B and itraconazole. So, while
there is an overlap, there are certainly sone
i nstances where one drug is not as useful as another
for treating these infections.

Amphotericin, it's been around since the
1950s. It has established itself in our mnds as the
gold standard of therapy. And the nost fascinating
thing I find fromthese random zed conparative trials
usi ng conventional anphotericin conpared to one of the
l[ipid formulations is for the first tine, we're

starting to see what the actual toxicity of
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anphotericin B, conventional anphotericin Breally is.
| " ve been favorably inpressed that it's |less toxic
than fol klore would actually have. The nice thing
about anphotericin B is that it's a broad spectrum
agent, but the toxicity in terns of systemc reactions
W th fever and rigors and certainly, t he
nephrot oxi city, while not as frequent in the
random zed studies as | mght have expected, it's
still formdable. And again, in treating patients who
may not need the antifungal therapy at all, | think
it's inmportant for us to mnimze the toxicity.

Now, the lipid formulations that are or
have been approved in the United States are Abel cet,
ABLC, anBi sone and anphocil or Anphotec which -- this
slide is out of date -- has been approved in the
United States. These fornulations now are having the
effect of giving us choices in how we're going to
deliver anmphotericin into patients are bringing up a
ot of very interesting points as has been alluded to
al ready this norning.

Fl uconazol e really hasn't been touted as
a drug for enpirical therapy as nmuch, again, primarily
because of its lack of aspergillus activity. And
certainly, other species of candida than candida

al bicans are |ess susceptible to fluconazole on a
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clinical basi s. Some institutions have had
significant problens with candida krusei, for exanple,
which is inherently, apparently clinically resistant
to fluconazole. The nice thing about fluconazole is
that there's sonme flexibility about how you can give
it. It can be given orally and intravenously and it
has few inportant drug interactions, and relatively
|l ow toxicity. So, there are sone good points, and
there are certainly sone bad points about using
fluconazole in this population. But overall, because
of the problens with aspergillus, it's not used.

Now, itraconazole has sone problens in
this population because of problens wth oral
absorption, for dependabl e absorption. But a new IV
formul ati on may be forthcom ng and that may put an end
to this particular problemand may of fer yet another
option. It offers an option because it certainly is
active against candida and it is a very effective
agent agai nst aspergillus. On the downside, there are
several inportant drug interactions that we have to
pay attention to that may limt its easy use and
require nore dose adjustnents to the other agents that
the patient may be getting.

So, what has happened over the last 20

years or so to the patient population? | already
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tal ked about the duration of neutropenia which seens
to be relatively stable over the | ast 20 years. There
certainly is nore aggressive cytotoxic chenotherapy
being used, increase in the use of bone marrow
transpl antation for exanple, and this has the effect
of increasing other problens due to cytotoxic
chenot herapy such as stomatitis and gastroi ntesti nal
mucosal erosion which may put people at increased risk
for devel opi ng invasive candi di asi s.

W' re seeing the use of nore potent, broad
spectrum anti bacterial agents which have profound
effects on normal flora, for exanple, which nay
encourage overgrowth of fungi. W're seeing an
increase in the incidence of invasive fungal
infections in neutropenic patients quite possibly
because we're looking for them nore carefully. But
the diagnosis is still problematic in ternms of making
an early diagnosis. W're clearly seeing an increase
in the variety of fungi recovered frompatients. This
may be due to an increased appreciation for working up
these organisns in a laboratory, but I think also, al
told, we are seeing an increase in unusual organi sns.

Newer things that are going to attract our
attention, in addition to the |iposonmal anphotericin

preparations, new azol es such as voriconazole. Lilly
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& Merck are working on a series of echinocandins,
pneunocandi ns which given their broad spectrum of
activity, would be anticipated comng to our attention
as potential agents for the enpirical therapy in the
persistently neutropenic patient. So, the work is not
yet done, ones considering the few I|iposonal
preparations for this particular indication.

And then there are newer therapies that
really will have a significant inpact on the incidence
and/or treatnment of fungal infections in the
neut ropeni ¢ patient. These are sone of them The
colony stinulating factors clearly can decrease the
duration of neutropenia and whether they have an
adj unctive role in augnenting neutrophil function to
be kind of adjunctive therapy as an antifungal agent
-- that remains to be nore definitively studied.

It's very interesting that stem cel
transfusi ons which in sonme circunstances, may end up
repl aci ng bone nmarrow transpl ant at sone point, seened
to decrease the toxicity of the whole treatnent
course, primarily because of the shorter duration,
total duration of neutropenia. W' ve been very
inpressed in our institution that the stem cell
transpl ant patients, or stemcell infusion patients,

really are having a nuch better tinme with respect to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

45
t he devel opnent of fever and the devel opnent of fungal
infections in our |leukemc patients that have been
treated with standard chenot herapy. New forns of
chenot herapies for a variety of malignancies, again,
maki ng patients neutropenic; bone marrow transplants
for a variety of solid organ tunors, and a variety of
ot her therapies that enhance one arm of the immne
system are al so being used. Wether these wll have
any effect on the increase or decreasing the incidence
of fungal infections remains to be seen.

A variety of algorithms have been
presented about how to deal with the neutropenic
patient in terns of prophylaxis and enpirical therapy.
The inportant thing in all of these strategies has
been the wutility or the suggested wutility of
surveillance cultures. In this era of cost
cont ai nment however, going whole hog for culturing
mul ti pl e speci nens on a weekly or nore frequent basis
on patients seens to be a strategy that's not going to
meet with approval by the non-nedical people who run
the hospitals these days. That's a real significant
practical downside to a lot of these algorithns.

This slide just illustrates that we have
a lot of choices to make and wll have a l|ot of

choices to mmke in the future. Anphotericin B
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conventional, |iposomal -- where does itraconazole fit
into the equation? Yet, these other new drugs, as we
cone about. I would just like to echo Tom Wal sh's
ideas that in giving the drug approval for enpirical
antifungal therapy, especially this early in the gane,
really sets the stage for all of the new conpounds
that we're going to have to deal with over the future.

So, to close, | would just summarize and
stress once again that fungal infections are really
the nost inportant cause of norbidity, nortality in
patients rendered neutropenic for the treatnment of
their malignant di sease. That enpirical, antifungal
therapy is a very inportant strategy to decrease the
negati ve inpact of fungal disease in these patients,
again, getting back to the problens with diagnosis and
our inability to make tinely, early diagnosis so
effective, definitive therapy can be used. So, with
that, 1'l1 concl ude.

CHAl RVAN HAMMVER: Thank you very nmnuch,
Al an.

That brings us to the sponsor's
presentation. The sequence presentation will begin
with Marc Gurwith, who is vice president of clinical
research.

DR. GURW TH: Good norni ng. ["m Marc
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Qurwith, vice president of <clinical research at
Sequus. We're here, as you well know, to discuss
Anphot ec.

"Il go through the nanes. This drug has
several nanes, past and present. Please indulge ne as
|"mgoing to refer to it as Anphotec throughout this
presentation. The new comon or generic name in the
United States is anphotericin B cholesteryl sulfate
conpl ex which is somewhat of a nouthful. It has also
been known as -- is known in Europe as anphotericin B
col | oi dal dispersion, or ABCD. Most of the nedical
literature concerning this product refers to it as
ABCD or anphotericin B colloidal dispersion. Then the
trade nane in Europe is anphicill. So, again, at
| east for brevity, I'Il refer to it as Anphotec. As
you know, we're here to discuss a suppl enental NDA

The proposed indication, as described
above -- if you'll excuse the granmmatical error of
enpiric rather than enpirical therapy -- is for
enpiric therapy in febrile neutropenic patients who
have failed to respond to antibacterial agents. As
you've heard, and I'm sure you already knew,
anphotericin Bis the standard for this indication and
it also has the well known problem or potential

probl em of nephrotoxicity. Anmphotec, which is a
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col l oi dal dispersion or a conplex of anphotericin B
and chol esteryl sul fate has been devel oped
specifically to reduce the nephrotoxicity of
anphot eri ci n.

In support of today's subm ssion, our
presentation is four parts. The first is a brief
introduction by nyself, followed by a summary of
preclinical and human pharmacoki netic data by Frank
Martin at Sequus. And then a discussion of issues in

enpiric therapy for antifungal agents, a little nore

specific to our protocol -- |1 don't think we'll
duplicate what you ve heard already -- by Carole
MIler from Johns Hopkins. Then 1'11 conclude by

di scussing the primary study in the subm ssion and
provi de sonme concl usions.

Additionally, we have present, Donald
Armstrong from Sl oan Kettering and Steve Zinner from
Brown University who also have helped with the
presentation, although the devel opnent of Anphotec has
preceded their involvenent in this program

Here, I"'mjust trying to briefly sunmari ze
t he devel opnental history of Anphotec for its current
indication. Phase Ill studies were initiated in 1992
and they were for second line therapy for aspergillus

and studies were also done for other fungi. There
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was, as you've heard, an advisory commttee neeting
two years ago in April where |iposomal or |ipid-based
antifungals were discussed. Among ot her issues
di scussed was the trail design for approval for
docunent ed fungal infections.

Qur NDA for this product was submtted in
Novenber of 1995 and this was for second |ine therapy
of aspergillosis. That NDA was approved approxi mately
one year later. However, it wasn't reviewed by this
antiviral commttee, or this advisory conmttee, and
so I'lIl just briefly sunmmarize the basis for that
approval and some background concerning the current
i ndi cati on.

The indication, as you see there, second
line therapy; that is, patients who have failed to
respond to anphotericin or can't tolerate it because
of nephrotoxicity and have invasive aspergillosis.
Anphot ec has al so been approved in Europe for sonewhat
broader indications, essentially second |ine therapy
for nost opportunistic fungal infections.

The basis of approval in the United States
was really this study which was recently published in

the Journal of dinical Infectious D seases. Thi s

study was well controlled, but it was a retrospective,

historically controlled conparison of patients with
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i nvasi ve aspergillosis treated with anphotericin and
wi th Anphotec. The data on this slide sunmarize the
key points fromthe publication and show, for exanple,
a 49 percent response rate with Anphotec conpared to
a 23 percent response rate for anphotericin B.
There's a simlar difference in survival in this
st udy. Then you can see the striking reduction in
nephr ot oxi city.

Now, the FDA review of this study, as
described in the package insert, differs somewhat but
not substantially. For exanple, the response rate for
Anmphotec in the FDA analysis was 46 percent. Thi s
data provides proof of the clinical efficacy of
Amphotec at |east in invasive aspergillosis, but of
course, as you've heard already, this is a product
that delivers anphotericin B, the parent conpound.
Not surprisingly, there's evidence of efficacy in
other clinical infections.

This slide summarizes data that was
submtted with the original NDA. These were patients
wi th other opportunistic fungal infections and who,
again, could not tolerate anphotericin B, or who had
failed to respond to anphotericin B. These were
fairly or highly imunoconprom sed patient popul ation

and the response rates you see here are what you'd
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expect with anphotericin B. These, of course, were
fromopen trials. This data was submitted with the
NDA but has not been reviewed in detail by the FDA

Now, to show how Anphotec delivers
anphotericin B, maintains its antifungal activity but
reduces nephrotoxicity, Dr. Martin from Sequus w ||
review sone of the pertinent preclinical and
phar macoki neti c data.

DR. MARTIN. Thank you, Marc.

For those of you that are not famliar
wi th Anmphotec -- and it does becone sonmewhat confusing
since there are three different |ipid-based products
-- I'd like to review very briefly sone of our
findings regarding the physical chemstry of the
Amphotec conplex which wunderlies, actually, the
scientific rationale behind its devel opnent. Then
"Il go on to touch some highlights of our pre-
clinical and clinical pharnmacokinetics which relate to
a proposed nechani smof action that we would like to
present this norning.

Amphotec is a m xture of anphotericin B
and sodium cholesteryl sulfate, or cholesterol
sul fate. The chem sts prefer to call it chol esteryl
sul fate. Chol esteryl sulfate is very simlar to

chol esterol except the 7 hydroxy position is occupied
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by a sulfate group. Cholesterol sulfate is a natura
material. 1t's found in high concentration in skin,
for exanple, in the liver, and there are intercellular
enzynme systens that are able to convert chol esterol
sulfate to cholesterol. So, it's a natural netabolite
of chol esterol .

The conplex consists of a 1:1 mxture
That is, for every nole of anphotericin B, there's a
nmol e of cholesteryl sulfate. These two nol ecul es
align next to each other, based primarily on
hydrophobic interactions. 1'd like to stress there is
no covalent nodification of any kind of the parent
nol ecul e. It associates with cholesteryl sulfate
because chol esteryl sulfate is a sterol and
anphotericin B has affinity for sterols. These
conpl exes then oligonerise and assenble to form a
di sc-shaped particle.

These el ectron m crographs show the basic
shape of these particles. The resenble a conpact disc
in their shape. In the long axis, they're about 120
to 150 nanoneters. In the depth, they're only four
nanoneters thick. So, they are very thin and that is
shown here when they're flat against the disc, or the
grid on the EM These particles are quite stable.

When they are suspended in water, they form a
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col |l oidal dispersion. That is, the particles are so
small that they do not separate from the aqueous
medi umin which they are suspended under the influence
of gravity. So, it's a true colloidal dispersion.

Now, we chose chol esteryl sul fate
prospectively, and we think rationally, based on the
relative affinities of anphotericin B for natural
steryls. Wat we found is that the affinity for
anphotericin B for chol esteryl sulfate lies
internmediate between that of its affinity for
chol esterol, that 1is the conponent of natural
menbranes which would be the toxic target for this
drug versus ergosterol which, of course, is the mgjor
steryl conponent of fungal cell nenbranes. Another
way of putting that is if the Anphotec disc were
i ncubated with red blood cells, there would be very
little net novenment of drug from the conplex to the
chol esterol - cont ai ni ng nenbrane because the affinity
of the drug for cholesterol sulfate is greater than it
is for cholesterol. This is evidenced by the fact
that Anphotec is not henolytic in contrast to
Fungi zone whi ch can cause quite a bit of henol ysis.

On the other hand, the opposite is true in
the case of fungal cells. Ergosterol has a mnuch

hi gher affinity for anmphotericin B than chol esterol
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sul fate. So, when mxed with fungi in vitro, there is
novenent of the drug fromthe anphotes disc into the
fungal cell nenbrane, just driven by chem cal
equilibria and mass action. So, this was the reason
we chose chol esterol sulfate as the carrier lipid for
this fornul ation.

Now, al so as evidence that the drug does
i ndeed nove as active anphotericin B fromthe Anphotec
disc to fungal cells is the susceptibility of these
fungi in vitro. Shown here are in vivo susceptibility
studi es, expresses MC 90s for the usual suspects in
terms of noulds that are clinically inportant. You
can see that the activity of Anphotec is very simlar
to that of anphotericin B deoxycholate, wth the
possi bl e exception of fusarium But in general, the
M C 90s are conparable in the same range in vitro as
f ungi zone.

The sane is true for yeasts as shown here.
Again,t he usual group of clinical isolates. These
are MC values which, if anything, favor Anphotec
sonmewhat over anphotericin B deoxycholate. Now, this
woul d not happen if the drug were altered in any way.
So, the drug is anphotericin B. It's noving as
anphotericin B into the fungal cell nenbranes and

that's howthis in vitro susceptibility is expressed.
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Now, this is all well and good, but in
terns of what happens in vivo is quite different.
We're now tal king about quite a different product,
vis-a-vis, fungizone. So, what I1'd like to do is
contrast what happens when t he Anphotec conpl ex enters
t he bl ood versus what happens when Fungi zone or the
deoxychol ate m cellar product enters the blood. And
further, 1'd like to segnent that into immedi ate
events, those events which occur within a few seconds
to mnutes after introduction into the bl oodstream
versus | ater events which occur from one hour on.
think you'll find that wuseful in terns of this
di scussion. This is a proposed nechani sm of action
that 1'Il be giving you. It is by no neans
definitive, but it is consistent across all our in
vitro, in vivo, and clinical data.

Wth respect to Anphotec during this
initial period after entering the bl oodstream that is
| ess than one hour, the Anphotec conplex is stable in
bl ood. Little drug actually becones bioavail able
because the conplex remains intact. It has a higher
affinity for anphotericin B than other structures that
it mght neet in the bloodstream which would be
chol est erol cont ai ni ng structures, such as

| i poproteins and forned el enents. So, the Anphotec
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conplex holds on to the blood. Little drug becones
bi oavail able during this period. Little drug
distributes to lipoproteins during this period.

So, there is very little |I|ipoprotein
medi at ed distribution of anphotericin B to the kidney.
It is believed that |ipoproteins, and in particular,
| ow density lipoprotein or LDL, is responsible for
much of the delivery of anphotericin B to the kidney
because it has been shown, quite convincingly, that
LDL receptors are expressed in kidney cells. So, the
| ack of Anmphotec's binding to |lipoproteins during this
period correlates with |ess kidney uptake and that
correlates wth I ess cunulative nephrotoxicity. By
one hour, nost of the Anphotec conplex is cleared from
the system the bloodstream by elenents of the
nmononucl ear phagocyte system or MPS system  These
are principally macrophages residing in liver and to
a |l esser extent, spleen and bone marrow.

Now, to contrast this wth what happens
after Fungizone admnistration, as soon as the
Fungi zone mcelle, the anphotericin B deoxychol ate
mcelle hits plasma, the drug and the carrier in this
case dissociate. That's because deoxycholate has a
fairly high solubility in water, in the mllinolar

range, and so it has no real allegiance to
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anphotericin B either. The affinity for anphotericin
Bis rather low. So, the deoxychol ate goes its way
and the anphotericin Bfinds itself onits owm. Since
it's an insoluble drug basically -- insoluble in water
-- it binds very quickly to |ipoproteins because
| ipoproteins are the nearest and nost plentiful
chol esterol containing structure in the bl ood.

Now, soon after binding to |lipoprotein --
this is all happening wthin seconds -- wthin
m nutes, the lipoprotein bound drug distributes to
tissues. This tissue distribution is sonewhat
diffuse, but there are several organs that take nore
drug up than others. The liver, for exanple, takes up
a lot of the drug, but so does kidney. So, it is this
pul se of anphotericin B that is being distributed to
ki dney via |lipoproteins that we believe is responsible
for the kidney toxicity associated with Fungi zone and
it certainly correlates with nephrotoxicity we see
preclinically. So, it is a pulse of drug entering the
ki dney via |ipoprotein bound anphotericin B. This is
al |l happening within m nutes of injection.

Now, again, to contrast this wth
Amphotec. When Anphotec is infused, the conplex is
stable. It mxes with blood and is circulating in the

sane conpartnment as lipoproteins, but there is very
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little novenent of the drug to |ipoproteins. Again,
for the reasons |'ve stated already, the affinity is
greater for the cholesterol sulfate than it is for
chol esterol in the Iipoproteins. These particles then
are renoved from the bloodstream again, wthin
mnutes by the liver, primarily, and to a |esser
extent, the spleen. So, in essence, the drug has been
distributed to liver wthout ever having becone
bi oavailable in these first few mnutes. That's an
inportant thing to renmenber because it then does not
allow for distribution to the kidney during this
period by |i poproteins.

Now, this mght be all well and good to
explain the reduced kidney toxicity, but what about
mai nt enance of antifungal activity? |If the drug were
to remain sequestered in the liver forever, there
woul dn't be any activity. Well, at tinmes greater than
one hour after entering the bl oodstream we find that
anphotericin B, that is the drug itself, becones
bi oavai | abl e as unconpl exed, or free drug, in the sane
way after Anphotec or anphotericin B deoxychol ate.
"1l show you sone evidence for that in a nonent.
Mor eover, the neasured plasma |evels of unconpl exed
anphotericin B are simlar after Anphotec and

anphotericin B deoxychol ate. Wen equival ent plasma
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levels are attained, one would expect simlar
antifungal activity.

We've neasured the pharnmacokinetics of
Anphot ec versus anphotericin B in the current study,
the study that we're talking about today, 07-26.
These are ten patients -- ten from the anphotericin
Fungi zone arm ten from the Anphotec arm Thei r
pl asma sanpl es were neasured and these are predicted
val ues based on those neasurenments from a popul ation
phar macoki netics nodel. You can see here that the two
drugs reach a steady state at about after the fourth
dose of the drug. The peak levels are clinbing up to
that point. And that the peak |evels and the trough
|l evels are fairly simlar for the two drugs injected
at this dose.

Now, one m ght ask, "does this drug under
t he Anphotec arm represent unconpl exed drug? Is it
real |l y bioavail able drug?" So, we address this issue
by devel opi ng an assay and validating an assay that is
capabl e of distingui shing between conpl exed drug, drug
still with the Anmphotec conplex, versus drug that
woul d be protein bound, or |ipoprotein bound. The
majority of this area under the curve represents
unbound drug. Over 90 percent of what you see here is

unbound or unconplex drug. That is, it's no |onger
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associated with the Amphotec conpl ex. So, in that
case, the pharmacokinetics at the doses used in this
study, | ooked fairly conparable.

Now, in terns of the efficacy then, in ny
nodel here -- if it could be focused a little bit --
the tissue distribution -- nowthis is events later
after the injection of anphotericin B and Anphotec.
As 1've nentioned, the tissue distribution is
different. For Anphotec, nost is going to the liver.
For anphotericin B, the tissue distribution is nore
di f fuse. But after about an hour, the |ipoprotein
| evel of the drug declines because of the uptake by
the tissues. Now the tissues begin to contribute drug
back to the |ipoprotein pool. The drug distributes
then to other organs and to assay a fungal abscess in
the lung via lipoproteins. That is, the |ipoproteins
now receive drug fromthe organs. They distribute.
They coul d then distribute their drug to the lung and
the drug could then find its way to the abscess. You
notice | drew this |ine. | think it would be uni-
directional because once it hits the fungal cell, it
would remain there due to the strong binding with
ergosterol. There may even be sone direct contact
between |ipoproteins and the fungal cells, although

that's less likely.
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Then the sane thing happens basically with
Amphotec. The drug cones out primarily of the liver
this time, but it is noving around the body in the
sane fashion as after Fungi zone, and at approxi mately
the sane plasma levels of free drug. So, it would be
expected also to distribute to the lung in exactly the
same fashion. It is unnodified anphotericin B and it
is being carried in the sanme fashion by the
| i popr ot ei ns. W Dbelieve this explains the
mai nt enance of the antifungal activity of this
product. The m xture of organs that is contributing
to the lipoprotein pool is different. Wen conpared
at these dose levels, the anount entering the
bl oodstreamis simlar.

So, in sunmary, t he i mredi at e
bi odi stribution of Arphotec conplex to elenents of the
MPS, we believe is the reason for reduced kidney
exposure. In vitro and in aninmal nodels that we've
| ooked at, Anphotec has equivalent activity to
anphotericin B deoxychol at e. In sonme animals with
some endpoi nts, the equival ency ranges froma 1:1 dose
equi val ency in sone cases, and up to a 1:3 in other
cases, and perhaps 1:5 in the worst cases. So, there
is sone need for higher doses in sone ani nal nodel s,

but not inall. |In patients in the trial that we're
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di scussing today at the dose |evels used, the blood
| evel s of bioavail abl e anphotericin B after Anphotec
were in the therapeutic range and were simlar to
t hose after anphotericin B deoxychol ate.

So, | think the nmessage I1'd like to | eave
you with is that one, that it's anphotericin B. It
does have a different tissue distribution and that is
the benefit of this drug formula. That is, you avoid
this initial kidney exposure. But ultimately, the
drug becones bioavailable and is distributed in the
same fashi on as Fungi zone.

Thank you.

DR GURW TH.  Thank you, Frank.

Now that you' ve heard about Anphotec
delivers anphotericin B, | just want to briefly review
its devel opnent for febrile neutropenia.

A little while after the studies for
docunented fungal infections were initiated, Sequus
began to consider enpiric therapy in febrile
neutropenia. In late 1993, a protocol was designed.
This protocol was developed with collaboration of
several investigators and there was even sone input
fromthe FDA. The protocol devel opnent continued and
in early 1994, the study that we'll discuss today,

Study 07-26, was initiated.
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By June 1996, approxinmately two years
| ater, enrollnment was conpleted and the study was
st opped. W did a prelimnary analysis, first,
primarily for publication. Wen we saw the results of
the outcomes in terns of the differences in safety and
the evidence of equivalence for efficacy, Sequus
decided to submt a supplenental NDA for this
indication. That was submtted in Decenber of 1996,
shortly after the Anphotec received its initial
approval .

As you've already heard, there was a
nmeeting of the Anti-Infective Advisory Conmttee | ast
March, or actually, just a nonth ago, where broad
spectrum cephal osporin was reviewed for the enpiric
indication for antibacterial agents. The advi sory
conmttee voted to recommend approval of the drug and
it was based on denonstration of equivalence in
efficacy and in safety with a not approved conpar ator,
but a standard drug, very simlar to the situation
wi th anphotericin B. It's of note that neither
superiority and safety nor efficacy were required, at
| east for that vote.

Sone of the issues -- obviously, not al
of them-- sone of the nedical and statistical issues

discussed at that commttee and sone of their
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guidelines are relevant to this conpound and 1']I
mention sone of themlater. But now, Dr. MIller from
Johns Hopkins wll discuss the particular issues:
conpl exi ti es, concer ns, t hat are peculiar to
devel oping an antifungal for the enpiric febrile
neut ropeni a i ndi cati on.

DR. M LLER Thank you.

|"d like to make a change in the schedul e.
As much as I'd like to be a professor of nmedicine, I'm
an assi stant professor of oncology which is a separate
departnent at Johns Hopkins. |1'd just like to clear
t hat up.

| wanted to bring the clinical perspective
from the investigators that helped develop this
protocol back in 1994 and also as one of the ngjor
contributors of patients to the 07-26 trial, sone
perspectives on the clinical design as well.

As you know, this is an enpiric antifungal
trial which is a somewhat new avenue for eval uation of
drugs. A previous advisory council | ooked at enpiric
antibiotics not enpiric antifungals. Wen we started
to develop this study -- and the other principa
investigators that were mainly involved in the
devel opment of the trial were Raliegh Bowden of Fred

Hutchison and Dr. Mary Wite at Menorial Sloan
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Kettering -- we recogni zed that there were significant
differences between enpiric antibiotics and enpiric
antifungal agents.

First, for enpiric antifungal agents, you
have a nuch less likelihood that you'll actually get
positive cultures at the initiation of your therapy.
That's very rare to actually have a positive culture
to confirma diagnosis of "a fungal disease" when you
start enpiric antifungal therapy. Secondly, at |east
in the immunoconprom sed hematol ogic nalignancies
patient, the norbidity and nortality related to
docunent ed i nvasi ve fungal infections remains so high
that these are nore significant, in nmany ways clinical
problems than many of the bacterial infections.
Thirdly, there's a significant difference from the
enpiric antibacterials is that the standard of care
which is enpiric anphotericin B is nuch nore toxic
than the majority of enpiric antibacterial agents.

Therefore, one of the questions or goals
was to see if you could design an enpiric antifungal
strategy which delivered anphotericin with decreasing
nephrotoxicity which, especially in bone nmarrow
transpl antati on where we tend to use lots of other
nephrotoxins in these patients and the ability to

deliver adequate anounts of imunosuppressives
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i ncl udi ng cephal osporin contributes to the overal
success of the transplant, we decided to, as | said --
the decision was to go ahead and try and eval uate the

i posomal, |ipid-associated anphotericin B product.
|"m not going to re-review the studies
that were done in the 1980s to provide the basis for
the need for enpiric antifungal therapy in febrile
neutropeni c patients. These were well|l described by
the previous two speakers. But what 1'd like to
comment on is that the patients that were involved in
this study do remain at high risk of fungal
i nfections. Even though we have inproved different
supportive care since the 1980s. Bone marrow
transpl ant has broadened the use of donors and there's
a much hi gher frequency of both unrel ated donors and
m s- mat ched donors. This degree of ms-match from
donor to recipient has resulted in increase in --

fungal infections and increased i nmunosuppression.
As well in the |eukem c population, the
intensity of the chenotherapy has significantly
increased from the 1980s, in that the standard
consolidation therapy in the 1980s was a consolidation
with | ow dose ARA-C plus or m nus daunorubicin, other
chenot herapeutic agents. \Wereas with recent |arge

studies fromthe ECOG or CAL@E, the standard of care
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is tw to four cycles of -- ARA-C consolidation. So,
therefore, these patients remain at significant risk
of fungal infections.

Al so, new drugs to prevent or treat graft
versus host disease are either under devel opnent or
have recently been devel oped. There's also a
continued significant use of steroids to prevent or
treat graft versus host disease. Al of these factors
contribute to the mai ntenance of a high risk of fungal
infection in this patient population that was
considered for this protocol.

Next, despite significant advances in our
treatment of fungal infection as clinicians who care
for patients who are undergoing | eukem a therapy or
bone marrow transplant, we recognize that fungal
infections are playing a significant cause of
norbidity and nortality in these patients. These can
be devastating disease once the disease is present.
So, as Dr. Walsh and Dr. Sugar discussed, we do have
to consider that prophylaxis antifungal therapy is a
real treatnment option, especially in the bone marrow
transpl ant patients. |It's nore controversial and | ess
wel | established in | eukem a patients.

The nmost comon drug to use for

prophylaxis is fluconazole and there is a recent
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conbi ned CDC, ASBMI, |DSA consensus panel that nmet in
Atlanta to discuss guidelines. Fl uconazol e was
considered to be a reasonable recommendation for
standard of care, or could be considered a standard
practice as antifungal prophylaxis of bone marrow
transpl ant patients. There is still, however,
het erogeneity within different centers about how they
use antifungal prophylaxis. However, in general, it's
kept uniformwthin an institution. This study is a

double blind, blinded trial so we felt that that's

controlled - - whi ch was stratified t hr ough
random zation by center. Since the use of funga
pr ophyl axi s was general ly st andard wi t hin

institutions, that given the fact this is a random zed
trial, that that should be dealt with wth the
random zation. Dr. Qurwith will show the results that
that fluconazole prophylaxis was standard in both
pati ent groups.

Also, it has to be renenbered that
fluconazol e only can protect against infections with
suscepti bl e organisns. That is, candida al bicans and
sonme other candida tropicalis. It does not prevent
infections with many of the non-al bicans, yeast,
especially -- torulopsis glabrata and of course,

aspergillus is resistant to fluconazole. When you
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think of patients who have been on fluconazole
prophyl axi s and consider themfor enpiric therapy, you
do have to renenber that these do represent -- these
patients who are placed on enpiric antifungal
therapies do often represent a failure of at |east one
anti fungal prophyl axis.

Agai n, given the data on enpiric
antifungal therapy, we felt that a placebo trial was
no |l onger possible in this patient population. We
al so recognized that the fever, while it is how
patients get on an enpiric antifungal trial, 1is
generally not associated with positive cultures. This
i's because fungal infections are very difficult to
docunent. Again, we may be suppressing or trying to
prevent the energence of a clinically significant
fungal infection with our enpiric antifungal therapy.
There was al so sonme discussion at the design of the
study about the required duration of the therapy for
eval uability.

Endpoi nt s: survival, of course is an
i mportant endpoint; docunmented fungal infections are
being evaluated in this study. Because this is a
clinical study |ooking at a treatnment strategy which
is an enpiric treatnment strategy where you expect nany

of the patients not to actually devel op the disease,
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a clinical indicator which is successful outconme, was
al so used to anal yze the response of these patients.
Dr. Qurwith will discuss in greater detail this
successful outcone neasure. It does conbine both
clinical efficacy which is conpletion of the study
drug, plus seven days w thout energence of a fungal
i nfection. The requirenent that the drug not be
st opped because of toxicity, and being afebrile on the
| ast treatnent day. This was felt that this outcone
could be used to evaluate the success of enpiric
antifungal strategy.

Fever, while again, it's inportant to get
the patients onto the trial, we recognize may be the
| east reliable indicator of response. This was
di scussed previously as well, in that we know that
bot h drugs, anphotericin and the Anphotec in itself
caused fever, especially with the earlier doses.
Also, at the tine of recovery when these patients were
going off study, they were offered many ot her reasons
for fevers including viral infections and/or drug
fevers as well.

Enpiric antifungal therapy is generally
started in many clinical situations when there has
been no response after three to four days of enpiric

anti bacterial therapy, or when there's recurrent fever
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after initial response to enpiric antibacterial
therapy. We, and other investigators in the study,
did note that when we took our population that we
considered to be at risk, or being potential to be
pl aced on this trial, between 30 and 50 percent of the
patients never got to the second fever. That is, that
we're getting patients through bone marrow transpl ant
and through |eukema therapy at a greater nunber
W t hout ever applying enpiric antifungal therapy.

This is partially related to the
i nprovenents in sone of the standard care, the
fl uconazol e prophyl axis, and due to the fact that sone
of these patients recovered nore quickly than you
woul d expect for themto actually get a second fever
or a fungal infection. So, we think that this 30 to
50 percent that actually never got on trial may
represent the inprovenents that may be seen with the
i nprovenents of prophylactic strategies. However ,
once patients have gotten on the trial, there's no
evidence that these patients are at less risk for
fungal infections.

Docunenti ng fungal infections was defined
as a definite infection if there's a culture of a
sterile site, i.e., Dblood or |Ilung. For sinus

infections, a biopsy was used. dinicians taking care
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of patients with | eukem a or bone marrow transpl ant
recogni ze that often, we're unable to get tissue
docunentation of fungal infections due to the
patient's clinical status, and also the |ow yield,
even when you go after an infection percutaneously.
And so, we have also included in our treatnent
strategy changes in the antifungal therapy fromthe
i nvestigator, based on presuned or suspected fungal
i nfections.

At  Hopkins, Janet Kuhlman and Elliott
Fi shman, as well as others, have published on the CAT
scan evidence of fungal disease, correlated it in two
studies with autopsy findings. So, at |east at our
center, we feel very confortable using CAT scan
guidance to at |east guide changes in antifungal
therapy. |In patients who are on an enpiric reginen
who devel op CAT scan changes such as a halo sign or
multiple nodular infiltrates, we feel that it's
inportant to treat themas if they actually have a
fungal infection. That, in our institution, neans
i ncreasing the anphotericin dose to 1.25 and addi ng
5FC. So, in this study, those patients were
considered a "failure" of the enpiric antifungal
t her apy.

The suspected fungal infections, including
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CAT scan docunented, again, were defined as a change
that leads to nodification away from enpiric
antifungal therapy to what we call a treatnent
strategy of antifungal therapy. Anti fungal therapy
was continued until neutrophil count recovers or until
failure occurs. Again, we define failure as either a
presuned or docunented infection while on the enpiric
antifungal. Again, if a patient had persistent fevers
on anphotericin B with conpatible clinical signs and
synptons, again, that could be considered a failure of
the enmpiric antifungal therapy.

This study did cover enpiric therapy for
only 14 days. It was designed based on the feeling
that that would cover the majority of the patients and
al so because clinically relevant fungal infections
generally will beconme manifest within the first two
weeks in patients who are neutropenic. Now, we
continue the drug for 14 days unless white count
recovered before that. 1In retrospectively analyzing
the data when the study was conpleted, we did show
that over 80 percent of the patients did neet the
criteria of either conpleting the study wth
neutrophil recovery or conpleting the study due to
failure before 14 days. So, this did appear to be an

appropri ate endpoint.
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Finally, there's an issue about how does
enpiric antibacterial therapy and changes in enpiric
anti bacterial therapy affect an antifungal study?
Well, it's very clear that enpiric antibacterial
therapy is standard practice. Enpiric antibacteri al
therapy reginens vary frominstitution-to-institution,
depending on the institution's mcrobiologic flora and
their percent of resistant organisns. Therefore, this
study, being wth its enphasis on antifungal
prevention did not |egislate changes in antibacteri al
regi mens. However, again, this is a random zed doubl e
blind trial and changes in antibacterial reginens
generally are uniform wthin an institution.
Therefore, given the random zation, the changes shoul d
fall out wth the random zati on.

Again, it was the opinion of the
investigators that changes in -- antibacterial therapy
or study would not influence the overall outcone of
response to an enpiric antifungal strategy and that
changes in antibacterial reginens after the initiation
of the enpiric antifungal agent could be confounded by
the response or lack or response, or the toxicity of
the enpiric antifungal agent. And so that it would be
difficult to try and standardi ze that, after the fact.

In summary, the study was a study desi gned
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to look at the strategy of enpiric antifungal therapy
in significantly neutropenic and i mmunoconprom sed
patients who are at a high risk for fungal infections.
The goal of the study was to evaluate safety,
especially nephrotoxicity in this patient popul ati on,
and to | ook for evidence of equival ence.

| thank you.

DR GURWTH  Thank you, Carole.

Now t hat we've heard that actually fungal
infections still are inportant. They still remain
common and cause considerable norbidity, even in this
era of the "90s with fluconazole and granul ocyte
factors, let ne now review the data fromour study in
this patient popul ation.

Study 07-26 was a doubl e blind, random zed
study and enrolled 213 patients. The patient
popul ation were patients who failed to respond to
broad spectrum antibiotics and were febrile and
neutropenic. And by failed to respond, we neant that
patients had to have fever at |east three days on
broad spectrum antibiotics, or if they responded
initially to the broad spectrumantibiotics, then if
they had a recurrence of fever and that recurrence had
to last at |east 24 hours.

We thought it was inportant to stratify
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for risk factors so this study was stratified in
advance for age, adults or children and then nore
inmportantly, for risk of nephrotoxicity stratified by
t he use of cyclosporin and tacrolinus. W had four
gr oups, adul t s, chi |l dren, W th and Wi t hout
cycl ospori n, tacrolinus. Adding this second
stratification for cyclosporin for the high risk
patients did add considerably to the time of
enrollment in this study. It took at |east another 18
nont hs, or alnost 18 nonths, to fully enter the strata
nunber one where adults with concurrent cycl osporin.
However, we thought this was inportant because, again,
the reason for developing a |lipid based anphotericin
was to | ook at and provide | ess nephrotoxicity. The
cycl osporin group would be the ones at highest risk of
nephr ot oxi city. Patients received the appropriate
dose of the study drug, either anphotericin or
Amphotec until they reached an endpoint.

As already described by Carole, the
endpoi nts were the end of 14 days when they woul d cone
off study, or prior to that, resolution of the
neut r openi a, recovery of neutrophil counts, a cause of
fever being identified, or the patient had to be
di scontinued for toxicity. So, those were the

endpoi nts. Cenerally, nost patients dropping out for
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cause of fever identified that was non-fungal, were
patients who had bacterial infections identified not
during the study, but at baseline where cultures
becane positive after the patient cane on the study.

Now, to | ook at the patient population in
nore detail, this slide summarizes the usual
denographi c features. You can see that the two groups
are well bal anced for age, sex and race, though there
is a slight preponderance, or at least a higher
proportion of wonen in the anphotericin B group in
conparison to the Anphotec group. W did nake an
effort to enroll children and approxi mately 25 percent
of the patient population is pediatric, that is under
the age of 16. Now, to |look at Dbaseline
characteristics that relate to risk of funga
infections, you'll see that the population is also
wel | bal anced between the two different groups.

This is a high risk patient population.
Al nost 70 percent of the popul ation overall were bone
marrow transpl ant recipients. About 43 percent of the
popul ation overall were the high risk patients,
al l ogeneic marrow transpl ants. These patients are
obviously at nore risk of nephrotoxicity, but also
fungal infection. Defining severe neutropenia as ANC

count of less than 100, alnost 90 percent of this
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popul ati on had severe neutropenia at baseli ne.

During the review |l ast nonth of cefepine,
sone of these things becane an issue, how nmuch of a
hi gh risk popul ation were included? |If | renenber the
figures correctly, only 15 percent of the popul ation
in the review of the antibacterial drugs were bone
marrow transpl ant recipients. So, this shows you that
this is, again, a high risk population both for
nephrotoxicity and for fungal infection.

As you' ve heard, prophylactic fluconazol e
is common, or is becomng standard in this patient
popul ati on. About 80 percent of both treatnent groups
received prophylactic fluconazole. But pl ease
remenber that the study design required that the
prophyl actic fluconazol e, be discontinued at the tine
of study entry. If you look at duration of prior
broad spectrumanti biotics, patients had to have broad
spectrum antibiotics to enter the study and the
popul ati ons are, again, well balanced. About a third
in each group had received these antibiotics for a
week or less, and two-thirds had received them for
nore than a week

Then finally, | ooki ng at funga
coloni zation at baseline based on the results of

surveillance cultures, the Anphotec popul ati on | ooks
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like it was somewhat nore col onized by fungi. These
were usual ly yeast, candida or other yeast.

To wevaluate the clinical inpact of
Amphot ec, we | ooked at a nunber of safety and efficacy
vari ables, though the primary variable was safety.
The primary efficacy variabl e was a conposite endpoi nt
or variable that was nodeled on simlar variables from
other studies. It was nodeled a | ot, maybe even cl ose
to plagiarized, from the M5G NIH study but it is,
obviously, not identical to their endpoints. It also
resenbl es conposite endpoints used in other EORTC
studi es, both ongoi ng or planned.

The endpoint required that the patient
survive the study, survive at | east seven days beyond
the end of the study; develop no new infection on
study or within seven days follow ng the study, though
fungal functions either docunented or suspected that
were present at the tinme of study entry are not
included in this. Then the patient could not be
termnated due to toxicity. Finally, the patient had
to be afebrile at the end of the study and that was
defined as a tenperature of 38 degrees, or |less than
38 degrees on the last dosing day. But we excluded
study drug related fevers or transfusion related

f evers.
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As you've heard, enpiric therapy is a
treatnment strategy and so, we feel that conposite
endpoint like this which evaluates the «clinical
features desirable in that treatnment schedule is
pertinent and clinically valuable, though again, it's
not the only efficacy variable we | ooked at. |n order
to establish equivalence for this and other efficacy
endpoints, we used 95 percent confidence intervals
around the difference between the two treatnent
gr oups. In the next series of slides, we show the
treatnent differences and the 95 percent confidence
interval for the difference with the | ower or upper
bound that's pertinent outlined in yellow
So, when we | ook at this data, Anmphotec
and anphotericin B appeared to be equivalent in terns
of the successful outcone variable. In fact, the
point estimates for this variable slightly favor
Amphot ec. If you look at the evaluable patient
popul ation, 50 percent of the patients had a
successful outconme in conparison to 43 percent, and
very simlar nunbers for the intent to treat
popul ation. And then the | ower bound, which is the
pertinent bound in a variable that is a desirable
vari abl e such as successful outcone, the |[ower bound

is approximtely seven percent for both groups and
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well wthin the 20 percent maxinmum tolerated
di fference that was one of the proposed guidelines for
the anti-infective commttee, or published proposed
guidelines for anti-infectives in febrile neutropenia.
The 20 percent is based on response rates in the
magni tude that we see here around 40, 50 percent --
even up to 70 or 80 percent.

The definition of successful outcone
excluded fevers related to study drug or transfusion
and so nakes sone assunptions. So, we |ooked at a
nodi fied successful outconme variable which didn't
require any assunptions. This successful outcone
variable is identical to the previ ous one except that
the patient was required to be afebrile at the end of
study, regardl ess of the presuned cause of fever. And
so, when we |ook at the data using this nodified
definition of successful outcome, we, again, see that
the two drugs appear equivalent. The successf ul
outcone rates are lower, 38 percent for the eval uable
patients and 37 percent for anphotericin B. The |ower
bound of the confidence interval is around 12 to 13
percent, depending on the group. But again, for
response rates of this magnitude, this is well within
the 20 percent maxinumtol erated difference.

Now, obviously, as you've certainly heard
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from Dr. Walsh, fungal infection is an inportant
endpoint for this drug, or in this treatnent strategy
and so, we did look, obviously, at fungal infections.
W defined fungal infection occurring on study -- that
is, an energing or new fungal infection, as a patient
who had a conpatible, clinical syndrone. And then a
docunent ed fungal infection would be one where there
was m crobi ol ogic proof of infection such as biopsy,
positive cultures from bi opsy or histol ogic proof from
a biopsy, or cultures fromnnornmally sterile sites.
And then suspected or presuned fungal infection were
patients with a clinically conpatible syndrone, but
W t hout the m crobiol ogi c docunentati on.

As you've heard from several speakers,
it's easy to suspect fungal infection in these
patients, very hard to prove it. But neverthel ess,
t hese suspected or presuned fungal infections have a
maj or clinical inpact. Once they're considered, the
clinicians generally make a change in the antibiotic.
They escal ate the dose of anphotericin to a treatnent
dose. O they may change the antifungal, or they may
add an additional antifungal. So that, we felt that
suspected infection, although not as striking as
docunented fungal infection, still is a valid thing to

| ook at. Again, when we [ook at fungal infections, we
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see that the two treatnent groups renmai n conparabl e or
equi val ent .

For the intent to treat population -- and
the results are really quite simlar in the eval uable
popul ation -- the rate of docunented fungal infection
was al nost exactly four percent for both treatnent
groups, four in each group. In the upper bound is now
for undesirable outconme -- the upper bound is the
rel evant boundary. The upper bound is below the
maxi mum tol erated difference of ten percent. It's
approxi mately eight percent. The maxi num tol erated
difference of ten percent cones, again, from these
same suggested gui delines or proposed guidelines which
woul d say that for an endpoint with response rates of
90 to 100 percent, or zero to ten percent, a maxi num
tolerated difference of ten percent would be
appropri ate.

I f you | ook at docunented plus suspected
fungal infection, of course the rate is higher. But
the two groups again |ook equivalent. The poi nt
estimate is slightly better for Amphotec, 14 percent
versus 16 percent. The upper bound is seven-and-a-
hal f percent. Again, belowthe ten or 15 percent that
woul d be appropriate for an outcone rate of this

magni tude in the conparator drug. The other thing to
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note is that the four percent rate for docunented
fungal infection is exactly in the range, two to siXx
percent, that were reported in the original EORTC and
Pizzo studies in the anphotericin B group. So, the
pl acebo group or the untreated group in those two
studi es had a nmuch higher rate, but the anphotericin
group was in this range. So, again, this suggests
that we're still in an era where we have simlar rates
of fungal infections despite this enpiric treatnent
strategy.

| should note that our original definition
of successful outcone included fungal infections only
up to the end of treatnent. After the study was
conpl eted at the suggestion of our investigators and
of the FDA, we expanded the definition of fungal
infection to include fungal infections that went
beyond the end of treatnent, and occurred in the seven
day followup period. Wen the patients were | ooked
at in retrospect fromthe seven day period, sonme of
those patients that originally were considered to have
suspected fungal infections were found not to have a
fungal infection. An alternative diagnosis was
di scovered, and so those patients were renoved from
the category of suspected fungal infections. There's

12 such patients so those were 12 patients term nated
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originally from the study because the investigator
t hought he had a fungal infection. Those 12 are siXx
in each group. If we add them back to the study
group, we see simlar rates of fungal infection with
little difference between the two groups, and simlar
rates of successful outcone. O at least the
successful outconme rate decreases sonmewhat, but the
di fference between the two groups is small and the
confidence interval is also simlar.

Govi ously, another variable to ook at in
this patient population is defervescence. In this
study, we define defervescence as being the patient
had to be afebrile for 48 hours. |In this definition,
we did not nake any assunptions about the cause of
fever. So, the patient had to be afebrile for 48
hours regardl ess of the cause of fever.

Al t hough def ervescence or fever, again, as
you've heard, is the reason the patients are entered
into the study, as you've heard from Carole, it's not
necessarily the best indicator of efficacy or outcone
in this patient popul ation because it's only a proxy
for the fungal infection. A nunmber of the patients
who have the fever have other causes of the fever. O
even if the original fever was due to fungal

infection, they remain neutropenic and ot her bacteri al
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non-fungal causes such as viral or even non-infectious
causes can occur as well. Neverthel ess, when we | ook
at defervescence, the two groups, again, appear
equi valent. The point estinmates here slightly favor
anphotericin B for the eval uabl e patient popul ation.
Fifty-ei ght percent had defervescence conpared to 54
percent for Anphotec. The confidence interval for the
difference is 18 percent. Again, wthin the 20
percent maxinmally tolerated difference for an endpoi nt
in this range.

Survival, obviously is another inportant
variable. It was part of the conposite endpoint of
successful outconme but that | ooked at survival only at
seven days. This slide shows a Kapl an-Mei er estinates
of survival based on the 28 day post-treatnent period.
So, whether the patients survived up to 28 days
follow ng the end of treatnent. As you can see, the
two groups appear very simlar in these Kapl an- Mei er
estimates. There were only two infections in this
study that were thought to be due to fungal infection,
one in each treatnent group

So, before discussing safety, | just want
to try to summarize the efficacy variables because
there are a nunber of them As Dr. Feigal nentioned,

we were | ooking at a hierarchy of efficacy vari abl es.
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On this slide, we've summarized these
different efficacy variables and the point estinmates
for the difference is signified by the green circles.
So, this would be the point estimte for the
difference between the two groups for docunented
infection and it is right on zero because it was four
percent for both groups. As you can see, these point
estimates for the differences are Iow and close to
zero for all these points. Then the yellow square for
each group, for each line, is the upper or |ower bound
of the 95 percent confidence interval. Agai n, the
appropri ate boundary and you can see these boundaries
are wthin the appropriate 10 to 20 percent maximally
tolerated differences.

So, to summarize efficacy, this study
denonstrated efficacy equivalent to anphotericin B for
Anphotec for nultiple endpoints: successful outcone,
f ungal i nfection, def ervescence and survival.
Antifungal efficacy has al ready been shown in clinical
trials wwth docunented fungal infection. Then we've
shown you sone preclinical and pharnmacokinetic data
t hat suggests that anphotericin B and Anphotec shoul d
have conparable efficacy since we're delivering
anphotericin B -- since basically, the Anphotec

conplex is delivering anphotericin B.
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We feel these results are reassuring in
ternms of efficacy and nowwe'd |ike to | ook at safety
since, again, that was the reason for devel oping
Anmphotec, to reduce nephrotoxicity. In contrast to
efficacy where we've had to have a nore problematic
|l ook at trying to prove equival ence which requires
using 95 percent confidence intervals and requires
meki ng conpari son of those confidence intervals with
not as well accepted guidelines, with safety we're
trying to show differences than equival ence. W use
just the conventi onal statisti cal nmeasures  of
different testing. So, we'll |ook at p-values and use
the conventional 0.05 level of significance.

As you've heard -- at least we all are
aware of the nephrotoxic potential in anphotericin,
but we may not be as clear or as obvious as maybe
we'll see fromthis study. Let ne back up. In order
to look at renal toxicity, we defined a variable
toxicity which was sinply a doubling of the serum
creatinine from baseline, or an increase in serum
creatinine of one mlligram or a decrease of 50
percent of the creatinine clearance.

Thi s data shows you how significant or how
great the potential for nephrotoxicity is, at least in

this febrile neutropenic patient population. Overall,
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slightly nore than 50 percent of the anphotericin B
patients develop nephrotoxicity, conpared to 20
percent in the Anphotec population. This is a
statistically significant difference. If you | ook at
nmedian tine to nephrotoxicity, you see a delay in the
devel opnent of nephrotoxicity in the Anphotec group.
This is, again, statistically significant. Again, as
several of the speakers already have told you or
suggested, in this febrile neutropenic patient
popul ati on recei ving enpiric t her apy, t he
nephrotoxicity may be particul arly undesirabl e since
the receiving drug, anphotericin, where only a
mnority of the patients will benefit. Mny of these
patients do not have fungal infection. They have
anot her reason for their fever. So, giving them a
nephrotoxic drug that they don't benefit fromis not
desirabl e, especially when many of these patients wll
receive concurrent nephrotoxic agents, or other
nephr ot oxi ¢ agents.

In this study, we also | ooked at children
and m ght have expected to see | ess nephrotoxicity in
the pediatric group because of greater renal reserve,
or at |least proposed greater renal reserve in
children. But as you can see on this slide, even the

smal | group, the rate of nephrotoxicity for
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anphotericin is striking. It's still alittle over 50
percent conpared to only 12 or three patients in the
Anphot ec group. Again, a statistically significant
difference and the tine to renal toxicity is, again,
even for the pediatric group, di fferent and
statistically different. Perhaps the pediatric
patients with greater renal reserve do show sonewhat
of a delay in devel opi ng nephrotoxicity in conparison
to the adults.

Now, I'"'m sure you all know that
cyclosporin is a very potent nephrotoxin and of
course, is wused in the bone marrow transplant
recipients. And so, it, along with anphotericin, is
a significant risk factor for nephrotoxicity. This
slide really shows how profound that risk is. Sixty-
eight percent -- alnmost 70 percent -- of the
anphotericin B population receiving cyclosporin or
tacrol i nus devel op nephrotoxicity. |If you look at the
Kapl an- Mei er estimates, the rate approaches 90 percent
by Day 14. This conpares to 31 percent in the
Anphot ec popul ation. Again, both the tine to toxicity
and the rate of toxicity is statistically significant.
If you look at this slide which is Kaplan-Meier
estimates of the tine to toxicity, you see how qui ckly

nephrotoxicity develops in the anphotericin B group,
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by three or four days. And that you see a difference
at that tinme, three to four days, and that remains
present for the rest of the study.

Now, if you look at the patients at |ow
ri sk, non-cyclosporin patients, we see a simlar
striking difference between anphotericin B and
Anphotec. The rate in the anphotericin B group is 35
percent in this lower risk patient popul ati on conpared
to eight percent -- nore than a four-fold reduction in
nephr ot oxi city. And again, based on Kaplan-Meier
estimates, the time to nephrotoxicity is significantly
del ayed in the Anphotec group. If we | ook at Kapl an-
Meier estimates of tine to toxicity on these curves,
you agai n, see a separation between the two groups and
that surprisingly early devel opment of nephrotoxicity,
even in the low risk group, wth anphotericin.

Now, these patients, besides getting
cycl osporin, anphotericin, receive am noglycoside
anti biotics which are considered another risk. So, in
this slide, we look at how nuch or how little the
am nogl ycosi des contributed to nephrotoxicity. Now,
the groups were not stratified by am nogl ycosi de use.
They were stratified for the cyclosporin use. So,
this is a retrospective analysis. But if you | ook at

the top Iline, this 1is patients wo received
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cycl osporin and they divide into those that received
am nogl ycosides as well, for those that didn't. And
as you can see, surprisingly, for neither Anphotec nor
anphotericin B do we see nuch of an increase, or any
increase in the rate of nephrotoxicity for the
am nogl ycosides. Then if we ook at the bottomli ne,
we're looking at patients who did not receive
cycl osporin and whet her they recei ved am nogl ycosi des
or received neither nephrotoxic drug. And again, we
don't really see nuch of a added difference fromthe
am nogl ycosi des. This at |least was surprising to ne.
| t my be a result of the fact that the
am nogl ycosi des were not used for that |ong a period
in this patient popul ation.

Anot her consequence of renal injury from
anphotericin Bis potassiumdepletion. In this slide,
it looks at the change from baseline of serum
potassium  You can see that, first of all, the two
study populations are well balanced at baseline in
terms of serum potassium The nean serum potassi um
was 3.9 at baseline for Amphotec and 4 for the
anphotericin B group. In both patient popul ations,
there is a decline in serumpotassiumeither at Day 7
or at the end of treatnent, but a statistically

significantly greater decline in the anphotericin B
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group. As far as | know, this is the first tinme this
particul ar finding has been denonstrated with a |i pid-
based anphotericin.

These are differences that relate to the
serum potassium or the rate of decline in serum
pot assi um When we showed this to several people,
t hey asked about the clinical significance of this.
So, we decided to do an analysis, trying to define a
| evel of hypokalema that mght be clinically
significant. To be included in this analysis of
hypokal em a, the patient had to have a serum potassi um
bel ow a certain |l evel on at |east one day during the
st udy. So, in this analysis -- admttedly, it's a
post hoc analysis, but we tried to define a | evel of
serum potassium that would be considered clinically
inmportant. The top line |ooks at patients who had a
serum pot assi umof |ess than three on at | east one day
during the study. As you can see, there is a
difference. Twenty-three percent of the anphotericin
B group reached that |evel of hypokal emi a conpared to

seven in the Anphotec group. This is a statistically

significant difference. If you look at a nore
significant level, or a nore profound |evel of
hypokal em a, you see a difference as well, five versus

zero. But the difference is not statistically



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94
significant.

W al so | ooked at serum magnesiumin termns
of change from baseline in serummagnesium There, we
saw a decline in both groups, a small decline in both
groups of serum nmagnesium Again, a greater decline
in the anphotericin B group, but not a statistically
significant difference.

So, to summarize the findings with regard
torenal toxicity, in this febrile neutropenic patient
popul ati on, Anphotec was shown to have greater renal
safety than anphotericin B. You see this overall
You see it in adults, children, in low risk patients,
and even in patients wth high risk due to
nephrotoxicity from cyclosporin. The difference
between the two drugs is highly statistically
significant. W also see evidence of |ess potassium
depl eti on.

Now, to look at the other neasures of
safety, this is the nortality in the study group
Again, just |looking at the deaths within 28 days of
the end of the study, again, the groups |ook
equi valent. There were 16 deaths, or approximately 15
percent of the Anphotec group or 13 percent in the
anphotericin B group. As | nentioned before, there

were only two deaths that were considered to be
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related to fungal infection, one in each study group.
Then there was one death in this 28 day period that
was consi dered possibly related to study drug. That
was an anphotericin B patient who devel oped
hypokalema and had a cardiac arrest. The
i nvestigator judged the cardiac arrest to be related
to an arrythm a, secondary to hypokal em a

Now, if we look at patients who
di scontinued study early due to death or adverse
events, we can see a simlarity or conparability
bet ween the two study groups. There were only two
deat hs that occurred on study while the patient was
receiving study drug. Both of these were in the
anphotericin B group. One was the patient | just
descri bed wi th hypokal ema. Another was a patient who
died of hepatic toxicity or hepatic failure. This was
not considered related to study drug.

Then if you look at the adverse events
| eading to discontinuation of study drug, you see,
again, conparability. Seventeen percent of the
Anmphotec group and 19 percent of the anphotericin B
group discontinued early due to an adverse event.
However, the reasons for discontinuing are a little
different. The anphotericin B group discontinued

predom nantly due to nephrotoxicity, one versus 12,
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and t he Anphotec group discontinued predom nantly due
to infusion related adverse events, chills, fever,
hypoxi a, hypotension, or other reasons. Qur analysis
of this data, as you'll see, is slightly different
from the FDA's anal ysis. Sone of the differences
relate to what we put into other and their nore
detail ed anal ysis of those groups.

Now, to | ook at the adverse event in terns
of conventional adverse event -- to |ook at the safety
in ternms of conventional adverse event profiles, on
this slide we summarize adverse events that were
consi dered possibly or probably related to study drug
and it occurred in at |east ten percent of one of the
two study groups. You can see there's two that are
statistically different. Chills occurred conmonly in
bot h groups, 65 percent in the anphotericin group and
80 percent in the Anphotec group. This is a
statistically significant difference. Then adverse
events rel at ed to renal function occurred
significantly nore common in the anphotericin B group,
40 percent versus 24 percent. The other events
appeared siml ar.

W're well aware of the propensity for
anphotericin to cause chills and fevers, acute

infusion related events, and it's general ly consi dered
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that these respond to prenedications and tend to
decrease anyway over tine. This slide conpares the
two groups and shows that for both Anphotec and
anphotericin B, we see this decline. Wth dose nunber
one or Day 1, we see a rate of 64 percent for the
Anphot ec group and 52 percent for the anphotericin B
group. Then in both groups, this declines
progressively with each dose or each dosing day. By
Day 7, the rate is approxinmately 20 percent in both
study groups.

O her adverse events that were reported at
| east ten percent were these. The only one that's
statistically significant of the rest of these adverse
events or hypoxia, or adverse events that were coded
by COSTART to hypoxia, 12 percent versus three percent
for anphotericin B. This is a statistically
significant difference. The rate of hyponmagnesen a
was double in the anphotericin B popul ation, but this
is not a statistically significant difference.

Now, to look in nore detail at these
hypoxia rel ated events, we did this analysis. There
were 13 in the Anphotec group, three in the
anphotericin B group. These seened usually, if not
al ways, associated with chills and fever. Four of

t hese were assessed as severe. They all resolved
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W t hout sequel ae. Mbdst of the patients, 63 percent,
had easily identified pre-di sposi ng factors:
pul monary infiltrates, congestive failure, fluid
overload that mght help contribute to the hypoxia.
The treatnment was generally suppl enental oxygen. So,
t hese events |ooked to be acute infusion related,
reversible epi sodes of desat ur at e, t enporary
desat urati on. And they're probably related to
vasodi l ation occurring during the chills and fever.
They didn't seem to be associated with pul nonary
injury. They were reversible and there appeared to be
no new infiltrates or permanent changes associ ated
wi th these episodes.

So, to summarize the other safety
features, we found no difference between Anphotec and
anphotericin B in nortality or in rates of adverse
events. The adverse events were conparable with the
exception that the rates were conparable but the
Amphotec group had nore infusion related events and
t he anmphotericin B group had nore renal events.

So, to put this in perspective in terns of
our supplenmental NDA, | just want to sunmarize these
key points. First of all, Anphotec delivers
anphotericin B . [It's a novel lipid conplex and as

Frank Martin has shown you, it preserves antifungal
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activity but substantially reduces nephrotoxicity.
Previous clinical studies showed its efficacy in
patients wth aspergillosis and other fungal
infections, and this is confirnmed in preclinical
st udi es.

Then when we |ook at Study 07-26, this
shows you that Anphotec has conparable efficacy in
this febrile neutropenic patient population. It has
substantially | ess nephrotoxicity in these patients.
Then the benefits of the reduced nephrotoxicity are
even nore profound in the high risk subgroups and in
children. Then finally, Anmphotec and anphotericin B
| ooked otherwise simlar in terns of safety variables,
with the possible exception of these acute reactions.
Though these generally are easily managed wth
prenedi cati ons or other neasures.

So, to conclude and summarize in ternms of
this NDA, if we ook at everything that's been done in
t he devel opnent of Anphotec starting with preclinica
studi es and phase Il and phase IIl clinical trials,
all the data provides evidence that Anphotec has
simlar antifungal efficacy to anphotericin, but has
| ess nephrotoxicity. You can see conparable in vitro
activity. You see conparable activity or efficacy in

ani mal nodels of fungal infection. And in clinical
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studi es of patients with docunented fungal infections,
you again see evidence of conparable or equival ent
anti f ungal activity. Then in these febrile
neutropenic patients, you see, again, evidence of
conparabl e activity based on nultiple endpoints.

Finally, you can see clearly in this
neutropeni ¢ patient population that this antifungal
activity is provided with nmuch |ess nephrotoxicity,
which is inportant in this patient popul ation. Based
on that, we suggest that Anphotec provides a |ess
nephrotoxic alternative to anphotericin B in this
patient popul ati on and propose the indication that |
showed you originally.

Thank you.

CHAl RVAN HAMMER:  Thank you.

W're going to reserve sone tine for
guestions after the break.

Perhaps it would help the panel if | could
just ask one clarification. This study, as | read it
fromyour briefing packet, was originally designed as
a safety study primarily powered for nephrotoxicity.
Def ervescence was the only primary objective as an
efficacy endpoint. There were sone secondary
obj ectives such as docunented fungal infection. Could

you just please clarify for us how your efficacy
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anal ysis and your conbined endpoint evolved in the
course of this trial?

DR GURWTH: Sure.

CHAl RMVAN HAMMER: One that occurred in
relation to the results in the unblinding?

DR. GURW TH: Ri ght. As you said,
originally, this was an early study |ooking at
Amphotec in febrile neutropenia and the primry
endpoi nt was safety. That was what the power was
based on. The only variable, originally, as a prinmary
vari abl e was defervescence. Near the end of the
study, as enrollnent was ceasing but before the blind
was broken, we net with our investigators. And again,
primarily, for the thinking ahead for the publication
and the presentation of these results and devel oped an
anal ysi s pl an.

As part of the developnent of that
anal ysis plan, we |ooked at what was now available in
terns of what we knew -- we | ooked, actually, at the
brief outline of the MSG study and |ooked at their
definition of successful outcone. We thought we
should have a clinical definition of a conposite
endpoi nt that |ooked at the treatnent strategy. So
this was devel oped before the blind was broken, but

after study was al nost conplete. In addition, the
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study included a planned interimanalysis prinmarily to
| ook at safety and those hadn't shown any differences.
But those were prior to that successful outcone
vari abl e bei ng defi ned.

CHAI RVAN HAMVER:  Thank you.

W're going to take a 15 mnute break and
then return. Thanks.

(Whereupon, off the record at 10:58 a. m,
until 11:17 a.m)

CHAl RVAN HAMMVER: Pl ease t ake your seats.

We're going to defer Conm ttee questions
to the sponsor until after the FDA presentation which
wll be started by Dr. Teresa W.

DR WJ;. M nane is Teresa Wi. | amthe
clinical reviewer for this application.

(Slide.)

Thi s application which we are di scussing
t oday has been reviewed by various reviewers. This
slide lists nanes of those who are not making
presentation today. This presentation will be shared
by nyself and Dr. Shen. The order of topics is |listed
on this slide. | shall be covering for the regulatory
overvi ew, design and the sequence of results. After
Dr. Shen's presentation on statistical evaluation of

equi valence, | shall continue to present subgroup
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anal yses, safety, and sumary.

In 1994 and 1995 respectively, two public
meetings were held in response to a nunber of
i posomal antifungal drugs which entering into
clinical studies approximately around the sane tine.
Di scussions at both neetings were primarily in the
context of anphotericin -- of |iposomal anphotericin
B. In the 1994 neeting, design issues were the
primary objective. The consensus from the panel on
the design for enpiric antifungal study was that an
equi val ence chart design should be used, given that
Fungi zone has been accepted as a standard care in
neutropenic febrile patients despite that this
i ndi cati on has not been an approved indication for
Fungi zone. But there was no disagreenent anong
panel i sts that Fungi zone shoul d be conpar ed.

In the 1995 neeting, the same Comm ttee as
today's, endorsed FDA's proposal for a regulatory
approval for such indication. The statenent states
li ke this: "For this indication, at |east a one
treatnment study of any fungal infection which can
denonstrate antifungal efficacy, plus at |east one
adequate, well controlled enpiric trial will be the
requi renent.”

In the case of Anphotec, the treatnent
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study that can be used as long as the two requirenents
was contained in its original NDA which marketing
approval for second line treatnent of aspergillosis
was granted in late 1996. Basis of approval was from
five open |abel studies including energency use of
Amphotec which consists of 80 evaluable patients
according to FDA s dat a.

| would Iike to nake a point. In contrast
to the data which has just been published in recent
CAinical Infectious D sease, the database consists of
slightly different patients. But overall, anong 80
patients in FDA s database, the response rate is very
close to that of the publication. W had the response
rate of 46 conparing to the 49 reported in that paper.

| would Iike also to add anot her conment.
That is, we are reluctant to nmake a direct conparison
to historical control data. It is very problematic to
use historical control data, let alone this is a
second line indication patient population we are
dealing wth. That is, in the historical control
data, there was no way one could identify anphotericin
B failure patients. If they were a failure, they
woul d not be staying on anphotericin B. Second of
all, the survival analysis is equally problemtic

because in the Anphotec group, a patient had to
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survive that long in order to receive Anphotec while
anphotericin B patients were not in the sanme baseline.
So, we would not make any direct conparison wth
hi storical data as the paper did.

The enpiric study for this indication is
the one that is going to be discussed today. It was
a double blind, random zed pilot study with a total

enrol | nent of 213.

Now, next, |'m going to discuss on the
design issue. There are several selected design
issues which wll be of interest in today's

di scussi on. First is the sanple size. This pilot
study was originally designed to conpare the
nephrotoxicity of Anmphotec versus Fungizone. The
sanple size was powered to detect a decrease of 35
percent in renal toxicity in the Anmphotec group,
assumng the rate of renal toxicity was 50 percent in
t he Fungi zone group.

The definition of nephrotoxicity was given
in Sequus' presentation. Based on their origina
estimate, the goal was to enroll 60 eval uable patients
in each group. However, the study continued to enrol
and at the conpletion, 196 evaluable patients were
enrolled out of this total of 213.

Being a pilot study, efficacy endpoints,
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whi ch were described in Sequus' presentation, were not
used in the sanple size calculation. O all endpoints
presented by Sequus, including prinmary and secondary,
the original protocol included only defervescence as
a secondary objective.

Let's also take a | ook at the nature of
the study population. 1In febrile neutropenic patients
who have been treated with a broad spectrumantibiotic
for an average of |onger than seven days, the actual
i nci dence of a fungal infection in this population is
| argely unknown. The only figure we could find was in
1982, a paper published by Pizzo and his coworker, in
that an incident of 33 percent was cited. Recognizing
the recent devel opnent of new nodalities including
fl uconazol e prophyl axis and a GCSF use, the incidence
of fungal infectionis likely to be even | ower than 33
percent . As you have heard from previous
presentation, in Sequus' study, 75 percent of patients
had prior fluconazol e prophyl axis and 40 percent had
a concurrent use of GCSF.

There's another aspect unique to this
popul ati on. That is, once patients start enpiric
anti f ungal t her apy, concurrent bacteri al vi ral
infections are very common. In the presence of the

infection other than fungal etiology, assessnent of
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enpiric antifungal infection becones nore conplicated.

Let's now | ook at the design of the Sequus

study so we can get back to what is our concern in

terms of the patient population enrolled in this

trial. W look at the study and we nake sone sense

t hat how the design mght inpact on the instance of
fungal infection.

These are the reasons for st udy

di scontinuation. That neans the study duration was

determined by whether a patient's neutrophil had
recovered. |f not, whether a maxi nrum of 14 days were
reached. To fulfill either one of these two, this was

consi dered as study conpletion. Qher reasons such as
cause of fever identified. This cause of fever could
be due to docunented or suspected fungal infection, or
bacterial infection, or toxicity, or adverse event
i ncludi ng the nost serious one being death. Al these
three could be reasons for early discontinuation.
Let's now look at the distribution of
popul ati on according to various reasons for treatnent
di sconti nuation, whether this is conpleted or early
di sconti nued. These two charts are arranged cl ockw se
i n decreasing nunber of subjects. The bl ue col or
represents neutrophil recovered; green represents 14

days has been reached; red color represents adverse
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events; white color or light grey color represents
cause of fever being identified during study;, grey
color represents infection at enroll nent; yellow col or
represents death; the |ast one, which is teal color,
represents other reasons, for instance, admnistrative
reasons.

There are two nessages | wish to convey by
using this slide. Nunber one is the simlarity
bet ween these two treatnent groups in terns of the
distribution of patients according to reasons of
di scontinuation. However, | would Iike to point out,
there is a large proportion of patients who
di scontinued the study treatnent early. There was
roughly about 40 percent of patients in this group.
Obvi ously, the highest percentage is due to adverse
event which is illustrated in the red color. But I'd
like to bring your attention to this portion. This is
the portion where a patient discontinued because they
had either diagnosed or undi agnosed infection being
identified. This information wll lead to mnmy next
slide.

W know already in this patient popul ation
the incidence of fungal infection was very low to
begin wth. The design have further reduced the

i nstance of fungal infection because sone patients who
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had either suspecting infection and left the study
prematurely. This low instance you will have seen
from Sequus' presentation. W will cone back to
interpret their result later

Let's now turn our attention to another
design issue, that is the so-called suspected fungal
infection. 1In neutropenic patients, m crobiol ogical
evi dence of the infection requires invasive procedure
and are generally avoided by clinicians. A suspected
fungal infection then becones a purely clinical
di agnosis which is subjective to a wde variation
interpretation. There was no definition provided in
the protocol that would provide a mninmm|evel of
uniformty of data. Rather, investigators were asked
after the study was conpleted, using a set of
criteria, to evaluate all patients with respect to the
original diagnosis of suspected fungal infection.

In the neantine, during this chart review
process, nore patients were identified -- assessnent
of radi ographs, clinical findings was not conducted by
an independent reviewer. Not surprisingly, 50 percent
of original suspected cases diagnosed during study
were discounted later. The nunbers show ng in Sequus'
presentation was based on reeval uati on the dat abase of

suspected fungal infection was different from that
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presented in original NDA. The difficulty with the
di agnosi s of suspected fungal infection provides with
us, less than desirable confort |level to include the
nunber in our efficacy nmeasurenent.

Wiile we agree with Sequus' presentation,
def ervescence i s such a non-specific and insensitive
measur ement in enpiric anti f ungal trial.
Neverthel ess, in their successful outcone analysis, it
pl aced an equal but not less inportant role in the
conbi ned endpoint analysis. Thus, another endpoint,
that is, docunented fungal infection.

Tenperature records becone inportant. As
we noticed upon review of this NDA tenperature
records were collected wthout paying attention to a
possi bl e association with a drug or bl ood transfusion.
However, records did allow the appl i cant
retrospectfully assign an associ ation according to the
time of transfusion. Since in the case report forns
not all fever data were docunented -- only the highest
tenperature in the eight hour period was captured --
therefore, after adjustnent, the data may indicate
that the patient was afebrile while, in fact, other
fever data were never captured in the case report
form

The case report form only contained
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followup information on |imted patients. Those
patients, first of all, had to receive at |east seven
doses of treatnent drug or they dropped out due to
adverse event. O her than this, patients were not
fol | owed. Included in the followup records were
cul tures, radiographs, and | aboratory data. Notably
m ssing was tenperature data. In other words, no
subject in this study, whether they had foll ow up or
not follow up, they had no tenperature data docunented
in the case report formafter treatnent discontinued.
As a result, tinme to defervescence or duration to
defervescence in relation to neutropenia can not be
accurately eval uated. Al though data were not
presented today by Sequus, the data were included in
t hei r background i nformation.

Let's comment on successful outcone. This
successful outcone analysis is a conbined endpoint
appr oach. The decision to use this approach as a
primary efficacy paraneter was not made a priori, but
after study conpletion. It is conforting to know t hat
t he applicant has assured us this decision was nade
before blinding. But | should also nention that the
study had a planned interim analysis perfornmed in
January 1996 when a total of 52 patients were included

in the interimanalysis. As stated in the NDA the
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purpose of this interim analysis was to provide a
prelimnary information for conducting a subsequent
enpiric trial which was originally planned for the
pi |l ot study.

The conbi ned endpoi nt approach, in and of
itself, is problematic because this is a net result of
a conbination of both efficacy and toxicity. When
these two events, which may not point to the sane
direction conmbined in a conbined analysis, this
becones very problematic when this is used as primary
efficacy endpoint. The appropriateness of such
approach is of concern and therefore, we have incl uded
this topic in the questions for Conmttee's
di scussi on.

Now, let's turn to Sequus' results.
First, is the incidence of a docunented fungal
infection. W chose not to use the intent to treat
data since one patient in each arm had a docunented
fungal infection at enrollnent. Therefore, these two
patients should not be considered as eligible for
enpiric study efficacy assessnent. Therefore, we used
eval uabl e pati ent popul ati on.

As | presented before when we tal ked about
the study design -- that is, the study design

presented by Sequus m ght have reduced the incidence
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of fungal infection. Therefore, we are uncertain
whet her the low incidence was a result of a study
design or a true treatnent effect. G ven the upper
bound of a confidence interval of 8.3 percent, it
inplies that in the worst case, the Anphotec group
could have as many as three tinmes nore patients
devel op a docunented fungal infection conpared to
Fungi zone. Under this circunstance, it is very
difficult for us to consider these two treatnents were
truly equival ent.

Now, let's take a | ook at Sequus' result
of defervescence. This result will be explained and
explored by Dr. Shen in his presentation. However, as
a background for his discussion, I'd like to revisit
the long list of very famliar differential diagnosis
listed for either persistent or recurring fever. In
general, the list can be broken down into two groups:
a group due to fungal infection and a group due to
non-fungal infection, or non-infectious cause which
include, but are not limted to, the follow ng:
resistant bacterial infection, wviral infection
parasitic infection, drug transfusion reaction, and
tunor itself or during lysis.

We, therefore, considered the popul ation

in an enpiric trial is a so-called mxed patient
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popul ation. Dr. Shen will then el aborate on how t he
result of equivalence wth respect to defervescence
influenced by the dilution effect of a population
wi t hout fungal infection.

DR. SHEN. As Dr. Wi has indicated, the
vari ation of equival ence of Anphotec and Fungi zone is
conplicated by the nature of the popul ati on study.
There are two -- issues | wish to discuss. The first
is the statistical procedure which is followed to
eval uate equi val ence. The second is that we wish to
make an inference regarding the treatnment effect for
the fungal infected population, but all we see are the
results for all patients treated including fungal
infected and the non-fungal infected patients. The
concern is that the two treatnent difference could be
di luted by the non-fungal infected patients.

Statistical equivalence is not based upon
the sinple observed difference but it is based upon
the confidence interval for the difference. Let's
wal k through the calculation and the interpretation of
a confidence interval. As an exanple, assunme that we
have two treatnents which have 100 subjects per arm
The observed success rate is 40 percent for the
experimental arm and 50 percent for the control arm

This |l eads to an observed difference of negative ten
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percent. But this is the sinple estimate. The true
difference for the two treatnments may not be negative
ten percent. The confidence interval reflects the
uncertainty due to the sanpling of subjects.

For present exanple, the 95 percent
confidence interval is negative 25 percent to a
positive five percent. This nmeans that we can be 95
percent confident that the experinental armcould be
as nmuch as 25 percent better than the control arm or
could be as nuch as five percent worse. The variation
of statistical equivalence is based upon whet her these
bounds exceed anpbunt agreed upon -- events.

This slide contains the result prepared by
the applicant for the defervescence as presented in
t heir background package for the intent to treat
popul ation. You can see that the |ower bound of the
confidence interval is negative 16.8 percent and the
upper bound is ten percent. However, the confidence
interval is for the difference for total popul ation as
di scussed by the applicants in their background
material. The fungal infected popul ation may be only
10 to 20 percent of the total popul ation.

Since we can not identify fungal infected
subjects, we are forced to use confidence interval for

the total popul ation as presented by the applicant to
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make inferences to the fungal infected popul ation.
This may lead to a dilution of difference between the
treatment by the non-fungal infected popul ation.
Because of this, the equivalence in the total starting
popul ation may not accurately reflect what s
happening in the fungal infected popul ation.

As an exanpl e of the dilution of treatnent
effect, assune that the rate of defervescence will be
the sane for subjects without a fungal infection.
Further assume that in patients wth fungal
i nfections, the experinental treatnent is 20 percent
| ess effective than the control treatnent. In this
situation, as the propulsion of fungal infected
pati ents decreases, the expected difference in the
overal | popul ation decreases. Were 100 percent of

patients are fungal infected, the expected overal

difference is the assuned at -- percent. But if only
25 percent of subjects are fungal infected, the
expected overall difference is five percent. The

confidence interval will behave in a simlar fashion.
That is, the center of the confidence interval will be
closer to zero when the underlying popul ation has
fewer fungal infected patients.

In conclusion, the applicant's analysis

for defervescence was conducted for the total
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popul ati on. The resulting confidence interval 1is
fairly wide and the |ow bound of the nost favorable
confidence interval is 16.8 percent. Such a | ow bound
won't be open to considerabl e discussion even if the
entire popul ation are fungal infected. Furthernore,
this fairly wide confidence interval is the result of
anal ysis based wupon a mxed population. The
relatively w de confidence interval and the m xed
popul ati on suggests that there's still considerable
uncertainty regarding the equival ence of Anphotec and
Fungi zone with respect to defervescence in the funga
i nfected subj ects.

Dr. Wi wll now continue wth her
present ati on.

DR. WU In Dr. Shen's discussion, he
highlighted the difficulty wwth inferring results of
statistical equival ence based on a m xed popul ati on as
a whole to fungal infected patients. W, therefore,
conduct ed several subgroup anal yses on defervescence
in patients who were nore |ikely to be fungal
i nf ect ed.

W recogni zed the limtation of the sanple
size and we also recognized that there are nany
reasons, unbeknownst to all of us, which can nake

fever go away. So, our intention of performng
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subgroup anal ysis was not to draw any conclusions. W
would like to see whether we were able to find sone
i nternal consistency in support of Sequus equival ence
results. Mreover, we would |i ke to know whet her or
not nore information can be |learned fromthis pilot
study that will serve as a guide for designing future
trials.

In FDA' s subgroup analysis, at two
consecutive days of |ess than 38 degrees was defined
as defervescence. This is an operational definition,
i nconsistent with Sequus. However, | shall point out
t hat evidence in support of its clinical relevance of
such two day defervescence can not be found in the
l[iterature

Two subgroup anal yses which -- to do are
t he proportion of defervescence in patients with and
W t hout neutrophil recovery; and the patients with and
wi thout antibiotic nodification. W further expand
analysis of the defervescence in the absence of
antibiotic nodification by including those who had
antibiotic nodified, nethodol ogies of which wll be
presented |ater. Finally, for the sake of
conpl eteness, we also perfornmed a successful outcone
analysis. W used simlar, but not identical to the

schene presented by Sequus.
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This is a subgroup analysis in patients
with or without neutrophil recovery. As expected for
both treatnment groups, there is a higher proportion of
def ervescence at the end of the study treatnment in
pati ents whose neutrophil counts were recovered than
those who did not. The top group though is what we
are interested in because a patient who did not have
a neutrophil recovery at the end of the study were the
ones nost |ikely to develop fungal infection
Al t hough we can not neke any concl usi on based on the
results due to the snmall size, as you can see, the
direction of |ower bound of a confidence interva
noved nore to the negative side against Anphotec
This is sonewhat disturbing.

There were approximately 50 percent of
patients in both groups that had antibiotic reginen
nodi fied at sone point of the study. It could be as
early as at entry time and then alnpbst anytine
t hroughout the study. During the study, typically,
t he change of antibiotics occurred in patients with
either a persistent fever or on or soon after an
event, a new fever occurred. The duration of initial
def ervescence which occurred before the new fever
soneti nmes defervescence ranged fromtwo to ei ght days.

The types of nodi fication commonly included
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ceftazidine between replaced by a conbination of
gentamcin plus pipercillin, or azetreonam The
common added new anti bi otics were vanconycin, flagyl,
or acyclovir.

This subgroup analysis is very simlar to
the one we performed for the neutrophil recovery.
These results show that patients w thout nodification
appeared to have a slightly higher of defervescence
rate than that group with nodification. Then the
group with nodification is the one we are interested
in because we speculate that patients who need an
antibiotic nodified were nore sick than those w thout.
Therefore, as a speculation, there mght be nore with
a higher Iikelihood of devel oping fungal infection.

Al though the results between this group
did not show very much difference and the direction of
t he confidence interval between these two groups are
very simlar, but next, we'd like to explore a little
bit further in the patients who had antibiotic
nodified. That is, we would Iike to see what happened
to their initial fever which happened before
antibiotic nodification took place. Because we
specul ate that the actual difference between these
groups, in a group with nodification, mght have been

masked by such nodification. Therefore, we would |ike
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to uncover the difference.

So, we further expanded the analysis to
include the two types of patient in this analysis.
One who never had an antibiotic nodified during the
study, and the one that had antibiotic nodified. For
those who had antibiotic nodified, we assessed
def ervescence prior to the day of nodification. In
order to acconplish this, tw restrictions were
needed. One is, a patient had to have received at
| east three doses of study drug, and the patients were
not evaluable if the nodification occurred on Day O,
Day 1 or Day 2.

As a result of the two restrictions, the
nunber of patients invariably dropped in both groups.
A proportion of patients would defervesce in the
absence of antibiotic nodification is higher in the
Fungi zone group. The direction of confidence interval
is further shifted to the |left against Anphotec. This
is aresult not consistent with the Sequus concl usion
of equi val ence.

Gven the small sanple size in the
subgroups, no conclusion can be drawn from this
observed difference. However, a result |ike this,
based on a pilot study, may suggest to us that maybe

by increasing the sanple size, such issue wll be
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clarified. O one would like to think whether or not
the timng or rationale for antibiotic nodification
shoul d be seriously considered in a future trial.

For the sake of conpleteness, we did a
successful outcone anal ysis. Because our previous
concern about the reliability of so-called suspected
fungal infection, we chose in our analysis not to
include them but only include docunented fungal
infection. And just to rem nd you, the analysis was
based on def ervescence wi t hout antibiotic
nodi fi cati on.

As expect ed, simlar results at
def ervescence analysis can be seen in the outcone
anal ysi s. The observed success rate is lower in
Amphot ec group than in Fungi zone group. Once again,
we see the shift of |ower bound of a confidence
interval nore to the |eft against the Anphotec. This
is sonmewhat disturbing results and we don't think it
is quite consistent with Sequus.

Last, | would like to comment on the
safety. We concur with the Sequus conclusion of a
better nephrotoxicity of Anphotec, but we used a
di fferent approach. Instead of [|ooking at the
per cent age of patients who devel oped nephrotoxicity,

we conpared the nmean of individuals' serumcreatinine,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

123
net change fromtheir own baseline, over tine, during
study treatnent.

The top graph represents Fungi zone. The
green line represents Anphotec. Each nunber at each
point represents a nunber of data avail able at that
time point. The baseline value for both the treatnent
arns were quite simlar, 0.84 serumcreatinine |evel
for AnphoB group and 0.83 for Anphotec group. As you
can see, over tinme, the difference at tinme point, Day
3, Day 7, and Day 11, is roughly about .04 ng per ni.
The difference at these three points are statistically
significant.

Next, | would like to coment on the
adverse event resulting fromdrug associated toxicity.
This adverse event |ead to the study discontinuation.
The total nunbers of adverse events considered to be
associated with the study drug -- this is by
investigator -- in both groups are simlar. But nore
patients in the Anphotec group discontinued due to
infusion associated toxicity as conpared to the
Fungi zone group. Infusion associated toxicity
included the fever, chills, hypotension and the
hypoxi a. The types of infusing associated toxicity,
nost of themwere listed as serious. N ne out of 12

cases |isted as serious.
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As to the serumcreatinine as a reason for
study discontinuation, it's nore promnent in the
AmphoB group, in the Fungizone group. The |evel of
serumcreatinine that let treatnent discontinuation in
Fungi zone groups were nostly in the range of
creatinine level of 2.8 ng per -- or above.

So, in summary, this study was originally
a pilot study designed to assess nephrotoxicity. Wth
respect to efficacy assessnment, we think the design
may have reduced the |ikelihood of including patients
who were nore likely to devel op fungal infection. The
lack of a robustness of a study design nakes the
interpretation of subgroup anal yses uncertain.

Wth respect to safety assessnment, we
think the results support the conclusion that Anphotec
was | ess nephrotoxic in this patient population for
this 14 day treatnent duration. However, i nfusion
associ ated toxicity was nore frequent in the Anphotec
group. Hypoxia, hypotension, fever, chills are worth
not i ng.

For the Conmttee, we have two questions.
The first question is to ask you to assess the
adequacy of the study trial. The second question is
to specifically ask the Commttee to consider what

kind of a parameter would be inportant in the
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successful outcone anal ysis.

That finishes FDA' s presentation.

CHAl RVAN HAMMER: Thank you very much.

It's noon tinme and in order to stay on
schedule, what 1'd like to suggest is that we break
for lunch, return pronptly at 1:00. We'll begin with
a question period for both the sponsor and the FDA by
menbers of the Comm ttee.

Thank you. W're adjourned until 1:00.

(Wher eupon, the neeting was recessed at

12: 00 noon, to reconvene at 1:00 p.m, this sane day.)
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AAF-T-EERNOON S E-SSI1-ON
1: 01 p. m
CHAl RVAN HAMVER: W'l | be starting in one
m nut e.
l"d like to open the afternoon session.
s Dr. WAlsh with us?
|'ve been asked just to put into the
record that Dr. Walsh serves as a principa
i nvestigator on a Fujisawa sponsored study. | have no
further comment to nmake about that, but it's now in
the record
VWat I'd |like to do is try to stay on
track here and | eave plenty of time for the Commttee
di scussion, but we also need sone tinme for questions.
So, I"'m going to permt perhaps a 20 mnute slot,
hopefully for questions fromthe Conmttee nmenber to
ei ther the sponsor or to the FDA presenters. | would
ask the Committee nenbers to prioritize their
guestions, to try tolimt themto tw questions per
each individual so we can get around the table. Then
if there's tine, to go back. It's often the case that
we have simlar questions and we need to give everyone
the chance to ask pertinent questions to clarify
things before the question period that wll be

addressed to us.
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So, I'd like to start on ny right. Dr.
Kan, do you have any questions for either the sponsor
or the FDA?

DR KAN M question would be directed to
sone of the adverse events seen and specifically, what
is the nature of the hypoxia that was seen for the
Amphot ec patients?

DR GURWTH  Well, | attenpted to show
you originally and rather than repeating that slide,
"Il just quickly summarize what that showed. Then
"Il ask Dr. MIller, who reviewed these cases in sone
detail and actually took care of sone of the patients,
to el aborate on it.

Basically, fromthe review, it appeared as
if the hypoxia was reversible, acute -- related to
reversi bl e, acute i nfusion rel at ed reactions
associated wth chills, vasodilation and tenporary
oxygen desaturation, not permanent pul nonary injury.
W | ooked to see if GCSF mght be related and only one
out of all the patients had received any concurrent
GCSF. But why don't | have Dr. MIler address this.

DR. M LLER  Thank you.

Can | have the first overhead?

|'ve summarized on two sheets, the 16

patients who were called adverse event equalling
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hypoxi a.

The first one, please?

CHAl RVAN HAMMER: W appreci ate the dat a.
Just please keep the answers brief so we can get
t hrough the entire Commttee.

DR. MLLER  Ckay, sorry.

Just showing the patients, all the
patients had either all or autol ogous bone marrow
transplant. The worst desaturation was to 60 percent,
but it resolved wthin 30 mnutes. Sone patients, the
0, sats only fell as low as 94 percent. Since this
was an adverse event that was defined by the
i nvestigators, they considered that hypoxia which is
not very clinically significant.

As you can see, five patients on Anphotec
st opped because of these hypoxic reactions, but the
rest of the patients, eight of the patients, continued
on the study drug despite having an episode of
hypoxia. They were very nmuch associated with rigors
and again, clinically, it's very difficult to assess
0, saturations. They're not very accurate when you're
having a rigor. So, | don't know. These were mainly
done during the rigor. So, | think that while they
were significant and they were adverse events, they

all were reversible and | think were managed by
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continuing on with addi ng pre-nedications, resolving
the rigor, and patients could continue on the study.

Could | have the second overhead which
just shows the anphotericin patients?

Again, three patients, Day 1, Day 2 and
Day 6. Al'l associated with rigors. Al'l required
oxygen. One of the patients -- this drug was
di scontinued due to toxicity, Day 2; one conpleted
study; and one had an increased creatinine.

Just fromadverse events, |1'd like to just
show in another way the chills and fevers by day of
dosi ng.

Can you put the next overhead on?

Just showing that vyes, there was a
significant incidence of chills or fever both wth
Amphot ec and anphotericin B. But as you repetitive
dose, it significantly decreased fromDay 1 to Day 7
and the amphotericin B and Arphotec were very simlar
after the first three days. So, these are reversible
acute events related to study drug infusion.

Does that answer the question?

DR. KAN:  Yes, thank you.

DR. MASUR: Scott, could I ask just a
foll owup question on that topic?

CHAIl RVAN HAMMER:  Sure, Henry.
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DR. MASUR: You know, there is sone
precedent in the literature for lipid preparations
causi ng deterioration of pulnonary function. Do you
have any data as to whether the infusion of this drug
causes hypoxem a? |In other words, you're maintaining
this is due to rigors, but do you have any data as to
what i nfusion does to pul nonary function?

DR. GURW TH: I don't think we have any
di rect data | ooking at pul nonary function before and
after infusion.

And | don't think we have any preclinical
data, do we?

Not hing in the preclinical toxicology --
taking care of patients. Receiving this drug suggests
that -- gives us nuch reason to think that that woul d
be the case, that there was an independent hypoxem a.

DR MASUR Well, though, there is a case
report in the Annals of Internal Medicine using a
different preparation in which a different [|ipoidal
anphotericin associated wth respiratory failure.

DR. GURWTH  Right.

DR. MASUR: Do you have sone reason to
think that that would be different wth this
preparation?

DR GURW TH: Well, specifically,
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bel i eve that patient -- the case report you're talking
about, | believe there were actually pulnonary
infiltrates associated with that. It's a different
i pi d- based agent. | think that's the drug that's
predom nantly concentrated in the lung in contrast to
our drug.

DR MARTIN. | just had one comment on the
physical chem stry of the system The fornul ation
which you're referring to had a nmean particle size in
the m cron range. It was about two mcrons, three
mcrons as a nean size. Therefore, if one of two of
those particles were to aggregate they coul d, indeed,
cause a clogging of the capillaries in the |ung.

This product we're tal king about here has
a nmean di aneter of 100 nanoneters. That's 1/100th or
1/50th the size of ared blood cell. So, as a primary
particle, it's not very likely that it could cause an
occlusion, even if it aggregated with several of its
nei ghbors. It's just sinply too snall

CHAI RVAN HAMVER: Dr. El-Sadr has one
qui ck foll ow up questi on.

DR EL- SADR: Qovi ously, you're giving
nore sort of total anphotericin with this agent -- |
nmean, if you give the placebo, | guess the vehicle by

itself, do you get the sane rates of -- do you get any



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

132
fevers, or rigors?

DR. GURWTH  Again, the formulation is
such | don't believe we could actually produce it --

DR EL-SADR. You can't do it.

DR. GURWTH -- as a vehicle.

Agai n, maybe Frank wi |l answer.

DR. MARTIN:  Sorry.

It's inpossible to create this disc
wi thout the drug. The drug is a very nenbrane-active
drug. It binds to sterols and this is a very uni que
formulation that relies on the drug to formthe disc.
You can make |iposones, closed spheres, of chol esterol
sul phate out of cholesterol sul phate alone, but it
woul dn't resenble this product. So, it wouldn't be
very meani ngf ul

CHAl RVAN HAMMER:  Thank you.

Dr. Kan?

DR. KAN: Getting back to sone of the
preclinical studies, were tagged drug ever used for
animal nodels to | ook at the distribution early-on?

DR GQURWTH | believe the answer to that

DR. KAN: To assess whether there was

DR GURWTH -- no. W haven't done any
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tag study.
DR. KAN:.  Thanks.
CHAI RVAN HAMVER:  All right, thank you.
Dr. Wng?
DR WONG  Yes. I"d like to get to the
i ssue of antifungal efficacy. It concerns ne that,

you know, along with the FDA reviewers that nost of
the efficacy results that you showed were indirect.
Since candida infection is the nost common funga
infection that would be expected to be seen in
neutropenic patients treated enpirically, do you have
direct data that this drug is an effective agent
agai nst candi da i nfections?

DR. GURW TH: Direct data -- well, the
data we denonstrated, that | showed originally from
the original NDA showi ng response rates in candi da, we
al so have a --

DR WONG I'msorry. That was kind of a
sumary slide show ng sone percentages, but | guess we
didn't have access -- or | don't have access to any of
t he --

DR. GURWTH  Right.

DR  WONG -- experinmental details or
such.

DR, GURW TH: Certainly. The patients
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described there were patients who were in the safety
dat abase of 572 patients that Dr. W referred to.
These were all patients who recei ved Anphotec in open
| abel trials and were nostly, if not alnost all of
them had failed to respond to anphotericin B or were
intolerant of it. Sone of them had aspergillus, but
then a | arge nunber had candi da. So, the response
rates taken fromthat that you saw in that slide are
fromthose patients.

W' ve al so sub-setted those patients for
publication by candi dem a and you see simlar rates of
response in the candi dem a patients. And we do have
preclinical evidence of the infection in animal nodel s
agai nst candi da.

DR WONG Could | just follow up briefly?

There were a few patients in the study
we're discussing today that did turn out to have
docunent ed fungal infections.

DR. GURWTH  Right.

DR. WONG  They were bal anced in the two
gr oups.

DR. GURWTH  Right.

DR WONG But what we don't know is, what
was the ultimte outcone in those cases?

DR GURWTH  Larry, could we put up the
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slides for the patients wth docunented fungal
i nfections?

First of all, to just go through, those
are eight patients. | think to correct sonething that
was said, even the two patients in the intent to treat
popul ati on were infections that devel oped on study.
These were not present at baseline.

So, just to go through them there were
four patients in the anphotericin B group. One
pati ent developed skin lesions on Day 4 and the
cultures were biopsied no growh and the patient --
actually, I don't have the foll owup on that patient.
The second patient was, again, an anphotericin B
pati ent, had candi da esophagitis, died and was found
to have candida ul cerations at post-nortem A third
pati ent, again anphotericin patient, had a pul nonary
i nfection suggested by CT and X-ray, and then died 32
days later. Then a fourth patient devel oped a blister
at the side of his H ckman catheter and the skin
bi opsy was positive for aspergillus. So, those are
t he four docunented anphotericin patients.

For the Anphotec patients, one patient
grew aspergillus froma biopsy, sinus biopsy, and then
the patient died. This was seven days after the end

of the study. The patient died 19 days after the end
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of the study.

DR. WONG  That's one.

DR GURWTH A second had positive bl ood
cultures for candida glabrata four days after the
study was conpleted. He didn't die. One patient had
a positive blood culture for candi da parapsil osis one
day after. Then the fourth patient had negative bl ood
cultures but had a catheter tip al so grew candi da one
day post-treatnent. That patient survived. So, those
are the eight docunented fungal infections.

Just briefly, the 11 Anphotec and the 13
anphotericin B suspected fungal infections were all
pul nonary syndrones.

CHAl RVAN HAMVER: | m ght just ask Dr. Wi,
which two patients were excluded, as there seens to be
controversy about one patient in each arm being
excl uded by the FDA and being included by the sponsor?

DR. WU I recall one patient candida
gl abrata in the blood. The culture was taken on the
day of adm ssion but it turned out to be positive
three or four days later. | can not recall what is
another one on the other arm But both of these,
their culture was taken on the day of adm ssion.

DR GRWTH That's correct. There were

several patients whose cultures were positive on the
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day of adm ssion but they were dropped fromthe study.
They aren't included in the eight patients we
described as having docunented energing fungal
i nfections. But there were, | know, at |east two
patients who had positive cultures day of adm ssion
and those didn't becone positive until a day or two
| at er.

CHAIl RVAN HAMMER:  Dr. Sugar ?

DR. SUGAR: I have two questions. The
first is, given the way clinicians usually nanage
anphotericin, the drug is continued until we get a
creatinine 2.5 to 3, and then we start worryi ng about
dose nodi fications and the |iKke.

Do you have any data to speak to those
nunbers and how both of those groups approached that?

DR GURWTH | don't think nuch nore than
the analysis you saw from the FDA. W have simlar
anal yses of nean serumcreatini nes by study day. The
patients were supposed to discontinue due to grade
four nephrotoxicity, or had the drug held for grade
three. And so, in a sense, that woul d have been the
protocol required response to the increase in serum
creatini ne.

DR SUGAR:  Ckay.

Dr. Wi, you had a graph where you showed
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i ncreases over the baseline. But if everyone started
with normal creatinines, you barely got up to two, |
t hi nk.

DR. WJ: Well, in this trial, the trial
duration was relatively short. In the Anphotec
patients, very, very few people reached that high
| evel of so-called 2.5. Is that what you were
interested? So, we could not do that conparison
Once the patient reached a serum creatinine of 2.5
what will be the fate in patients on both treatnent
arms? We don't have enough data to do that type of
anal ysi s.

However, this type of conparison can be
obtained from their original NDA That is, those
patients were either AnmphoB intolerant or AmphoB
failure. So, | think we had a nunber of people in
t hat dat abase who had serum creatinine that reached
2.5. Then we followed their nean serum change to
basel i ne. At this tine, the baseline is 2.5. e
conpared this data versus historical control data,
used the sanme baseline -- that is, 2.5 serum
creati nine. W used the sane nethodol ogy. e
di scovered that there is evidence to indicate this
drug i s | ess nephrotoxic.

DR SUGAR Ckay. | think froma clinica
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perspective, that's inportant.

The second is, it seens |ike four ngs per
kilois equivalent, at least in this study, to .8 nys
per kilo of Fungizone. It seens like if a patient
devel ops a docunented fungal infection after receiving
this enpirical therapy, that there won't be any room
to maneuver to a higher dose? What are the plans for
that and what is the toxicity as the dose is
escal at ed?

DR,  GURW TH: You're talking about
i ncreasi ng the dose of Anphotec or --

DR, SUGAR: Anphotec. Anphot ec.

DR GQRWTH First of all, in our |abel,
you can increase the dose up to six mlligrans. That
was based on efficacy considerations. W have a
publ i shed maximum tolerated dose and there, the
maxi mum tol erated dose was 7% ngs per kilo per day.
There, actually, the dose limting toxicity was acute
reactions, not irreversible organ damage. So,
possi bly, you could even go higher. But we really
find that doses of four to six are adequate.

DR. SUGAR: Do you have any data to show
about the toxicity at six?

DR GURW TH: In the original NDA

retrospective analysis, we conpared adverse event
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rates for four mlligrans and six mlligrans. Now the
groups aren't random zed that way except in one study,
and there appeared to be a snmall increase in the
nunber of adverse events at six. But termnations due
to toxicity weren't different in the two dose groups.

CHAI RVAN HAMVER:  Thank you.

Dr. Elashoff?

DR, ELASHOFF: Yes. In the baseline
characteristic slide 36, it shows that funga
col oni zati on at baseline was al nost twi ce as frequent
in the Anphotec group as in the anphotericin B group,
and definitely, statistically significant. Exactly
what is that variable? Wat does that nean?

DR GURWTH This was not a predeterm ned
variable. Actually, it was a request by the revi ewer
just to look at that data, and it's a good suggesti on.
So, what it is is, we |ooked at surveillance fungal
cultures that were obtained on the day before or the
day the patients were started on study. By
surveillance cultures, the wusual throat, rectal,
urine, cultures of non-sterile sites. So, there's
other data suggesting that at least wth candida
fungal col oni zation, especially the heavily col oni zed
patients, are nore likely to get fungem a or invasive

fungal infection. So, it suggests that the Anphotec
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group was maybe nore predi sposed to devel op fungal
infection due to the greater colonization, but this
was not rigorously collected in the sense that we
didn't specify they had to have so many cultures
before entering the study.

DR ELASHOFF. The second question is sort
of related. It sounded |ike you dropped from the
study, patients who had a docunented fungal infection
at baseline. But | thought that since we were
entering patients who had a fever, the inplication was
that they would have -- if they did have one -- a
fungal infection at baseline and those were the very
people that this treatnent was intended to work for.
So, why were they dropped out of the study?

DR. GURW TH: Let me ask Dr. Mller to
answer. But briefly, the patients to be entered in
this trial had to have suspected fungal infection or
really, failure to respond to broad spectrum
anti bacteri al s. If a patient is known to have a
fungal infection when you start them you' d probably
use a different dose of anphotericin at least. |It's
really a different patient popul ation.

So, it's really no |l onger enpiric therapy.
At least the enpiric therapy was considered an

i nnovation or a step beyond what people used to do
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whi ch was treat only when there was docunentation of
fungal or bacterial infection.

Maybe Carol could enlarge on that.

DR M LLER Again, the definition of
enpiric neans |ack of docunented therapy. It's
different in many antibacterial studies. It is felt
clinically that if a patient has a positive blood
culture -- and | think one of the people who dropped
out had positive blood cultures taken at the tinme of
their fever. Those patients, you would not want to
treat themwith .8 of Anpho or you'd want to go --
clinically and depending on the species, sone of them
have parapsilosis -- at |east one had parapsilosis --
you'd want to go to full treatnent doses of
anphot eri ci n.

So, when you think of enpiric therapy,
it's considered a failure when a patient has a
suspected or docunented fungal infection requiring
change from enpiric dosing to treatnment dosing of
antifungal agents.

CHAI RVAN HAMMER:  |I'msorry to interrupt,
but .8 ngs per kg of anphotericin is not a sub-
t herapeutic dose for certain candida species. | nean,
often those are treated in the range of .5 to .8 nys

per Kkg.
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DR. MLLER Right. | mean, in patients
who are severely neutropenic, as soon as we get a
culture, we may not know the specification. If you
get a germtube negative yeast, which is what you get
at one day, we have a significant candida krusei
pr obl em I mean, not problem but a significant
candi da krusei popul ation.

Therefore, if we have a germtube negative
yeast, we will assunme that it's candi da krusei until
the culture today and we go to 1.25 of Anpho. And so,
we need to change. W would not continue sonebody
with no white cells on a possibility of .8 of
anphotericin until we get the culture results. But |
agree that if you know what they have, certainly, you
can treat some of those wth | ower doses.

DR.  ELASHOFF: Just a clarification of
that. The results of these cultures were known before
they started therapy?

DR MLLER No, it was drawn at the tine
when the patient has their fever that would be --

DR, ELASHOFF: So, it's still enpiric
therapy if it isn't known at that tinme?

DR MLLER But then at that point, two
days into the study, you have to stop the drug and go

to full dose anphotericin. That was not a failure of
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the enmpiric therapy because the fungal infection was
present at the diagnosis. That's why they did an
intention to treat analysis as conpared to an
eval uabl e patient analysis to nmake sure all those
patients were included.

DR. WONG Can | just follow up?

But it's precisely for that reason then
that, it seens to nme, we can't concl ude whet her or not
t he Anphotec is an effective drug. The people for
whomthe enpirical therapy is really designed is that
mnority of the total who really have the infection
| f there's a sub-set that subsequently prove really to
have the infection, it's in those patients that you
want to know "did it work or did it not?" |If they're
excl uded from subsequent treatnent, then we're just
left with never know ng.

s that unfair?

DR GURWTH Wien we treat enpirically --
again, we're treating presunptive fungal -- we already
have evidence of efficacy in patients who have
docunented fungal infection. So, that's one thing.
These patients have docunented fungal infections at
the tinme they' ve started on study. Like a lot of
bacterial infections, or even nore-so, it takes a few

days for that documentation to cone clear, but they
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had that infection at the tine.

In terms of dealing though with funga
infections -- you know, the evidence and snmall nunbers
of fungal infections -- at |least ny view of what we're
doi ng when we treat enpiric -- we have a patient with
fever, low white count and hasn't responded to
anti bacterials. Wat people think they're doing is
treating a subclinical infection before it becones
mani f est because it's hard -- you know, these are the
exceptions when the fungal infection becones well
docunent ed. And so, when it does Dbecone well
docunented on treatnent, that's a failure.

But all those patients who were febrile at
the start of therapy represent a m xture of patients
who had subclinical fungal infections which didn't
becone mani fest in those that naybe had ot her causes
of fever.

And again, maybe Dr. Arnstrong, who's
present here from Menorial Sloan Kettering, whose done
alot inthe difficult and frustrating field of making
fungal di agnoses, maybe could add to this comment.

DR.  ARMSTRONG First, in response to
Brian Wng's question, | think that Connie tried to
make it clear that once yo know what the infection is,

that the treatnent m ght be altered either by going
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back to higher doses of anphotericin B, or by pulling
catheters, or by doing other things. If it's
parapsillosis, you'll pull a catheter. There are
ot her things that you do which would take the patient
out of the study of the enpirical therapy.

| hope that's clear, Brian

CHAI RVAN HAMVER:  Thank you.

DR. ARMSTRONG  That gesture neans it's
not clear?

DR WONG | guess it's clear the way the
study was designed, but | guess in ny mnd, it's not
clear that we can draw concl usi ons about efficacy of
the drug with that design. | nean, it seens we're --

DR ARVMSGTRONG The -- of the drug for the
i sol ated fungus.

DR. WONG  Correct.

DR. ARMSTRONG  Correct. That would be
anot her question that you' d be asking.

DR WONG | nean, if enpirical therapy is
presunptive therapy for many patients, sonme of whom
have fungal infections and many of whom do not, it's
really the small group that really has fungal
infections that we care about. If we have sone of
t hose patients who subsequently prove to have fungal

di sease, it seens to ne that efficacy can be assessed
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by analyzing those and only those, and not by
anal yzi ng, you know, nunbers of fevers at the end in
t he peopl e who never had fungal disease to begin with.

DR. ARMSTRONG That's anot her study and
anot her questi on.

DR. WONG  Ckay.

CHAI RVAN HAMMER: I think this gets a
little back to the fact that this was designed as a
toxicity study essentially, not originally designed as
you m ght design an efficacy study prospectively in
March or April of 1997. | think we have to dea
with --

DR. WONG R ght. But the question --

CHAI RVAN HAMMER: | think the point is
wel | taken.

DR WONG -- that's being put to us now -

CHAIl RVAN HAMMER:  Yes.

DR. VONG -- is do we believe that
efficacy has been established?

CHAIl RVAN HAMMER:  Absol utel y.

kay, I'd like to --

Dr. Arnmstrong?

DR. ARMSTRONG | just have a couple of
coments to nmake. You know, | think I was asked here

because |'ve had three decades of experience in trying
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to make early definitive diagnoses of fungal
infections, primarily candi da and aspergillus. Over
t hose three decades, | have continuously failed to
develop a definitive nethod of making a diagnosis.
The only reassuring fact is that I'min very good
conmpany. There are no definitive tests for
aspergillus or for candida that we have at this tinme
t hat we can depend on, particularly beforehand, but
even afterwards. So, gone are the days when we had
post-nortens to find our m stakes, and not have cone
t he days when we have good definitive tests. | think
that's why we have to depend on other outcones than
definitive diagnoses in this kind of study.

One nore point is Dr. Walsh, in whom I
have great faith, should not ask ne to have faith in
data that's not presented. | wouldn't ask himto have
faith in me without presenting data.

Tom | can see you're going to reply.

CHAl RVAN HAMMER:  Can we pl ease keep this
brief? W've been over this.

Dr. Wal sh?

DR. WALSH: Sure, okay, but | do think
that this is fair. 1In confidentiality, | could not
present it. It is the FDA's responsibility, who has

this data, to share with the Advisory Panel -- and |
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woul d strongly encourage themto do so in closed door
session. | anticipate that in good faith, that they
will do so. But in confidence, | can not present this
in public forum

CHAI RVAN HAMVER:  Ckay, thank you.

Thank you, Dr. Arnstrong.

Dr. Mat hews, questions?

DR. MATHEWS: One brief question of the
sponsor and one to the Agency.

| was a little perplexed by that fusarium
M C that you showed, the major point of that slide
bei ng that the drugs had equivalent activity. Wat is
the basis of that data for fusariunf

DR. GURW TH: | forget -- do you know,
Peter, how many isolates that represents? So, that's
about 20 isolates, but that was the M G, which neans
that 90 percent of the organisns had M Cs bel ow -- 90
percent had bel ow the value of 16 that was presented
on the slide. W have successfully treated fusarium
and fusarium infections are part of the fungal
infections that were |listed under other filanmentous
fungi .

DR. MATHEWS: (kay.

And a question for Dr. Shen. | was really

intrigued by the discussion you presented relating to
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the dilution of the treatnent difference. [''m
wondering whether in the setting of enpirical therapy
trials where perhaps the majority of patients who are
random zed are not at risk for the outcones that are
to be observed, whether the deltas that are specified
in sanpl e size cal cul ations can be | ooked at as sort
of fixed quantities of either 10 percent or 20
percent? Because it sounds |ike from your discussion
that this is a generic problem in these kinds of
studies and that it's not a sanple size problem per
se, since your slide really was tal king about the
point estimates of the fact.

DR. FEIGAL: Maybe | could conmment. In
t he points to consider docunent from which there are
some general gui dance on equival ence, what you see is
a general approach that is suggested as a starting
poi nt . But there are many clinical situations and
di seases where it is nodified. Were the confidence
interval 1is actually nmade tighter or in sone
situations, where it's |ooser depending on the
severity of the illness and the adequacy of other
t her api es.

So, part of what we're |ooking at today is
the issue of how to best define equival ence. The

thing to renmenber is that a product though does not
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need to even neet equival ence to be approved. There
are products which actually denonstrate that they are
sonewhat inferior to a standard therapy and still are
approved. And in that setting, what the issue often
is is how precisely do we know how well this product
works? |If we know exactly what the trade-offs are,
there is often a role for a product which conmes in on

the | ow si de.

So, in general, | think evenif we were to
specify sonmething for this condition -- and that may
wel |l be useful -- we would still maybe keep in m nd

that it's there kind of as a benchmark to show us how
preci sely we know what we know.

DR. MATHEWS: David, it seens to ne that
the data that Dr. Shen presented was not so nmuch about
precision of estimate, but bias and that it was
predi ct abl e.

DR FEIGAL: No, | think it's nore -- the
confidence interval is inflated, if you wll. This
may be a semantic distinction between whether it's
bi as or precision. But | think the problemwas with
precision rather than with bias because the data that
Dr. Shen presented doesn't affect the point estimate.
It sinply affects the width of the confidence interval

around it by taking into account how diluted the
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effect is.
| think your point about needing to
account for that is very well taken because studies
with the sane drug effect, as Dr. Shen presented,
coul d appear to have very different clinical outcones
based sinply on how nuch of a dilutional effect there
is. The dilution certainly does affect the absol ute

result, but typically with an equival ence design,

we're looking at the relative difference. | don't
think the difference would be -- the point estinmate of
the difference would be biased. It would probably

remain the sane with dilution but the confidence
interval would fal sely narrow as you got nore and nore
di lution.

CHAl RVAN HAMMER:  Thank you.

Dr. Hernandez, do you have any questions?

DR. HERNANDEZ: Yes, | wanted to sort of
followup on the toxicity data associated wth
infusion of this drug and ask sort of two questions.
One is, fromthis study or from your prior NDA, is
there any sense that you could get away with using a
| ower dose of Anphotec and reduce sonme of these acute
transfusi on associated effects, the hypoxia, chills
and rigors fromany of these studies? Secondly, sort

of how do we explain the fact that it, in fact, had
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hi gher toxicity in that regard as opposed to
traditional anphotericin B in ternms of its physical
properties?

DR. GURW TH: Well, the first part is
could we | ower the dose and have | ess of these acute
reactions and still maintain efficacy?

DR. HERNANDEZ: Ri ght.

DR GURW TH: Wel |, anong other things,
that's one of the things we're looking at in simlar
types of trials, docunented infections or enpiric
therapy. So, obviously, that's a question. A |lot of
antibiotics have been developed wth a higher
effective dose and then people work down to see if you
can use less, and sonetines it goes the other way.
So, it is possible.

The reactions, again, their toxicity but
they're not really -- you know, they're fairly easy to
manage. This was a study so people just tend to stop
patients. Because we had the study design issues,
you had to stop if you reached a certain |evel of
toxicity. That doesn't nean that in real life that
you necessarily would do that.

So, there is the possibility we could
achi eve better efficacy with |ower doses and we're

investigating it. But in contrast to nephrotoxicity
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whi ch --

DR.  HERNANDEZ: No, | understand the
nephr ot oxi city dat a.

DR GURWTH  Ckay.

DR HERNANDEZ: |'m asking about the data
-- 1 mean, you had six patients that withdrew fromthe
study for that reason al one.

DR GURWTH Right.

DR. HERNANDEZ: Certainly W th
anphotericin, people develop acute toxicity, you treat
it and/or reduce the dose. The question is, do you
have any data fromeither study about dose reduction
and reducing side effects and maintaini ng conparabl e
efficacy?

DR. GURWTH:. Not yet, at |east.

Now, your other question was nechani sm
Wiy do we get seemingly nore toxicity? This may be a
dose issue. This particular study | ooked at doses of
four. W do have dose efficacy in studies at doses of
three. 1In sone general way, maybe this is wap-it-up
tape by macrophages and rel ease of cytokines.

CHAI RVAN HAMVER:  Can | just ask, unless
you' ve got really the specific answer, we need to nove
on because the Conmittee really needs to get to the

guestions to help westle with things. Well, if you



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

155
have it, please, but it relates to what Dr. Masur
asked earlier.

DR MARTIN Wth regard to nechani sm as
| pointed out in ny earlier presentation, the tissue
di stribution of Anphotec in this initial period is
conpletely different fromanphotericin B. 1t is taken
up whole by mnmacrophages as a conplex, whereas
Fungi zone distributes by |ipoproteins to nore tissues.
This is just evidenced by the uptake in Kupffer cells
in liver by Amphotec versus anphotericin B in a
preclinical nodel.

My answer to your question is that this
nmacr ophages are probably being activated nore-so with
Amphotec than wth anphotericin B because it's a
particle being taken up into the internal part of the
cell. 1t's like a bacteriumbeing swallowed up by the
cell. So, nediators like ILI, T and F are probably
rel eased by the cells.

CHAl RMVAN HAMMER:  And Dr. Fei nberg?

DR FEINBERG H. 1've got one question
each on how the efficacy data and the toxicity data
were interpreted and presented to us.

| guess I'ma little thrown by the fact
that the renal toxicity has kind of had a tripartheid

definition, some parts of which seemless serious to
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me than others. \Wereas, you told us, for exanple,
for the infusion related problens for the Anphotec,
that they were mld and short-lived and easily dealt
with, you actually never showed us any data about
reversibility, severity or duration of nephrotoxicity.

" mfurther concerned because your primary
tripartheid endpoint includes a doubling or an
increase of one mlligramper decaliter. |If you turn
to the study -- because you al so showed us that 12
pati ents discontinued in the anphotericin B arm as
opposed to only one on the Anphotec arm due to renal
toxicity -- but in the study, therapy could have been
di scontinued prior to even reaching grade three as
long as the patient's creatinine had increased by 1%
mlligranms or doubled from baseli ne.

You know, to some extent, | feel that when
you show us the discontinuation rates, you know,
you've built that into the study. You wote the rules
of the study that permtted people to ditch when they
reached a doubling of their baseline creatinine. You
know, people who start with a creatinine of .7 and go
to 1.4, that's not the sane thing as people going to
a creatinine of four or five. So, |I'mconcerned about
how that was delineated to us and wonder if you did a

nore stringent analysis based on sonething, for
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exanple, only looking at a 50 percent decrease in
creatini ne cl earance?

DR GURWTH. Well, first of all, you're
right. That was a tripartheid endpoint, but actually,
these were cal culated creatinine clearances and so
they tracked conpletely with the doubling of the serum
creati nine. So, patients who net one criteria net
both. 1In fact, nost patients net all three criteria.
| think there were a couple -- the figures are
actually in the original report and available. But I
think a couple in the Anmphotec group mnade that
criteria only on the increase of one mlligramand a
few in the anphotericin B group. Most patients net
all three.

DR. FEI NBERG Al right. Al so, in Dr.
WI's presentation, she showed us that the differences
about a .4 mlligram per decaliter between the two
arnms as it tracks. Can you tell us sonething about
the duration or reversibility? You know, if it hinges
on sparing of renal function, then I think we'd |ike
to know nore about how disastrous was the renal
function probl en?

DR GURWTH:. Sure. Well, first of all,
what she showed and what's in our analyses are nean

val ues. You could look at individual values too,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

158
obviously, and that gets to one of the earlier
guesti ons.

You know, this was a study so peopl e cane
of f study because they devel oped nephrotoxicity. But
| think this is what happens in reality. Physicians
know -- | certainly know when | continue to give
anphotericin and the creatinine goes up, it's going to
go up even nore and it's just a matter of tine. Now,
' msure there's exceptions. It may reverse when you
stop, but then you're stopping your therapy.

So, you're right. In the context of this
study, we didn't force themto continue to even a
hi gher | evel.

DR FEINBERG (Ch, well, you know there's
pl enty of nodifications that people make. | guess the
study wasn't set up to do that, to go to every-other-
day dosing or sonething el se.

| think along the lines of efficacy, it's
nmenti oned in one of your tables that where there's 52
successful outcomes out of 106 -- and then there's a
little asterisk that says that there was never
appropriate conplete followup for three of those
patients. |If you take the nost conservatives, sort of
wor st case scenario, and assune that the three

patients for whomyou didn't have data had failed to
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have a successful outcone, then that nunber is 49 out
of 106. By ny rough arithnmetic, that's 46 percent,
not 49 percent.

You know, |I'm not a statistician, so |
can't do any sort of off-the-cuff conparison. But it
was 46 percent versus 42 percent in the anphotericin
B arm I think that may shift your statistical
out cones and your confidence intervals.

DR. GURW TH: Yes, it would shift a
little. Let nme give you the data on those three
patients. One of them actually, we got the foll ow up
form after the database was closed so he's not
included. But he was alive and no fungal infection 28
days after treatnent. Another one discontinued only
after one dose due to acute reactions. He was known
to be alive at least, 28 days later. The third one
di sconti nued when his neutrophil count recovered at
Day 14. W had a foll owup exam 26 days |ater and he
was alive. Hi s physical exam was normal, but there
was no specific information about the fungal
i nfection. So, we're nore confident that these
patients didn't devel op fungal infections, but you're
correct about that.

CHAI RVAN HAMVER:  Thank you.

Dr. El-Sadr?
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DR. EL- SADR | have a question, first,
regarding the follow up. I think in D. W's
presentation, she nentioned that -- | wasn't clear

There was no followup beyond seven days? Just
clarify that issue?

DR WJ Followup was limted to patients
who had --

DR. EL-SADR. Who received at |east --

DR. WJ: -- had received at |east seven
doses of a study drug.

DR. EL- SADR: So, those who did not
recei ve at | east seven doses, they're still included
in the intent to treat and we have outcones on them
right?

DR WJ. Right.

DR. EL- SADR: So, what do you nean by no
foll owup on thenf?

DR WJ It neans followup, as it was in
the original protocol, was designed after study drug
treatment discontinued. Wek 2, Wek 3 and Wek 4 are
supposed to have culture results, radioactive and | ab
dat a.

DR EL-SADR | see. So, you do not have
conplete foll ow up, but you have outcone?

DR WJ W did not have those data in the
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case report fornms.

DR. EL- SADR: You don't have anything at
all?

DR GURW TH: Just to clarify that a
little nore, what happened was, the protocol was
designed exactly the way Dr. W said. If you
remenber, original successful outcone definition did
not include information about fungal infections in the
seven day foll owup, post-treatnent foll ow up period.
When it was suggested we should get this information,
we went back to each site and got as nuch information
as we could from the hospital records. The
i nvestigator assessed each patient and said they did
or did not have a fungal infection based on hospital
records in the seven day follow up

The three patients that were just
descri bed were three where the hospital records were
being mcrofiched and so, wer en' t avai | abl e.
Oiginally, the protocol did not collect that follow
up, but the successful outconme rates that |
denonstrated and the fungal infection rates are based
on that conplete followup, though it is, to sone
extent, nore retrospective than the earlier data.

DR EL-SADR  Another issue which I think

actually was raised before is that the data presented
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on the function of the dilution of the effect by the
rate of fungal infection. | guess I'ma little bit
worried about that because in ny mnd, | think of
enpiric therapy is that you' re doing sonething,
although it's a subclinical infection. You know, that
you don't really know the true underlying rate of
infection in these individuals and it doesn't matter,
to a certain extent, because it's not treatnent. It's
enpiric therapy.

So, | guess |I'm wondering, what do you
think the value is of this analysis if there's no way
for us to know what the true risk is, | guess -- risk
of some sort of clinical infection in this popul ation
is, in any case?

DR WJ Well, the dilution effect is true
to all clinical endpoints used by Sequus protocol. W
chose defervescence as one paraneter to illustrate the
result based on so-called m xed patient population.
Exactly like you said, we do not know what is the

exact fungal infection incidence rate at the tine

those enpiric patients entered into trial. The
dilution effect affects all clinical efficacy
endpoi nt s.

DR EL-SADR R ght. But this |ooking at

the endpoints, | nean, | guess, in a way, you're
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| ooking at what they cone in with alnost as a criteria
for enrollnment. How many of them have sone sort of
subclinical disease, right? And since there's no way
for us to know that and we don't have any tests or
anything to help us out, we're alnost in a bind. [|I'm
not sure that in the group that there may be -- we're
treating sonething even though these patients don't
have anything that we can put our fingers on in terms
of a fungal infection.

DR. WU Wll, to ne, it seens to be
obvious that is the dilution factor we are talking
about .

DR. EL- SADR: So, you're worried about
that in terns of the 20 percent that was nentioned by
Dr. Wal sh earlier today?

DR. WJ: | don't know the exact nunber.
The nunber | used was the nost optimstic nunber, 33
percent, and it was 15 years ago. So, nowadays, |
think the nunber is probably | ower than 33 percent.

DR EL-SADR Right.

DR. WJ  So, that is the nunmber we were
focusing on, with that | ow nunber in the presence of
majority of patients who are |likely not to be fungal
i nf ect ed. They're all mxed in the sanme patient

popul ation, so how are we going to deal with that?
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This is the problem

DR. EL-SADR. Right. But it seens that
this analysis really highlights that for nme for
enpiric therapy in a group where you know, naybe, very
smal | percentage has the di sease or has the infection,
that the nore inportant issue is the toxicity safety
rat her than efficacy.

DR WJ:  Well, | think what we'd like to
see bot h.

DR EL-SADR Right.

DR WJ. The toxicity is inportant, but we
would like to know whether the drug is truly doing
sonet hi ng ot herw se

DR EL-SADR In the small nunber.

DR. WJ A placebo m ght have the sane
effect.

CHAI RVAN HAMVER:  Thank you.

Dr. Murphy, do you have any questions?

DR MJURPHY: Well, first of all, | wanted
to make sure that we had sone |audatory comments to
this conpany for their pediatric devel opnent. Al nost
one-quarter of the patients were children. e
certainly do have a nunber of children who could
benefit by alternative therapies and have fungal

i nfections.
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VWaich really brings nme to ny question

t hough. In a way, one of our |arger groups of
chil dren who have f ungal i nfection or
i mmunoconprom sed are neonates and very young
chil dren. Your data indicated that of the 49
children, none of themin the Anphotec were under a
year of age, and you had sone in the anphotericin B
group who were under a year of age. Since that group
may al so have sonme other renal problens, | was trying
to find out, did you have anybody under six nonths of

age in the anphotericin group?

DR GURWTH. | don't believe so in this
st udy. | think we have had one or two in other
st udi es.

DR.  MURPHY: kay. And then ny second
question is not a pediatric question. In breaking out

the nortality, you have your nulti-organ failure
group. I know that you had a respiratory failure
group and you told us in the other group, who was in
the other. But in the nulti-organ failure group which
was twice as high in the Anphotec group, was
respiratory failure a promnent problemin the multi-
organ because it was not just respiratory? It got
| unped into the nulti-organ.

DR. GURW TH: | don't think so. Mul ti -
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organ failure is a kind of a catch-wrd for the
patient dying of their underlying disease, usually
hepatic sepsis, you know, from bacterial infection
So, it gets lunped in a COSTART term because we can't
descri be each individual death, or at |east we don't
by a paragraph or sonething like that. But | don't
think there was any suggestion of nmulti-organ failure
in either group being related to study drug.

DR. MJURPHY: Ckay.

CHAI RMVAN HAMVER:  Dr. WMasur?

DR,  MASUR: In terns of the infusion
related toxicity, is there any evidence that the
chills and rigors are as readily treatable wth the
usual adjunctive therapies as they are wth
conventi onal amphotericin? | nean, is it conceivable
with a higher dose, that it is harder to abort them
with nmedicine? Do you have data on that?

DR, GURW TH: Well, | guess we don't
real ly have conparative data to say that one dose --
you know, a certain dose or certain cocktail 1is
better, works better wth anphotericin than wth
Amphotec, but certainly Anphotec patients respond
simlarly to the anphotericin B patients when they get
their prenedications. As you may know, they're not

al ways standardi zed.
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DR. MASUR Ri ght. Well, | nean, this
study, since there were fewer and fewer inmediate
reacti ons on consecutive days, is that because they
were being treated or was treatnment being withheld to
see whet her there was tachyphyl axi s?

DR. GURW TH: No. The protocol stated
that no pre-nedication for the test dose. Then they
had to have pre-nedication for the first dose and then
after the first dose, it was as the physician felt was
needed. So, in sone cases, the pre-nedications my
have been di scontinued or decreased and di sconti nued
as dosi ng went on.

DR, MASUR: Do you know whether pre-
medi cati on was conparable in the two groups?

DR GURWTH.  The nunber of days of pre-
nmedi cati ons were conparable. That's about all because
it's hard to conpare doses.

DR MASUR Al right. And then the other
question -- presumably, Dr. Hammer is allowng two
conpl ex questions  -- IS in terms  of t he
nephrotoxicity, | wasn't clear on your responses
before in terns of the tinme to return to baseline. If
you | ooked at either tubular wasting or the creatinine
el evation, was there any suggestion that it took a

| onger period of time to return to baseline wth
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Amphotec than with anphotericin? 1In other words, is
it conceivable that with a higher dose you've given
with Anphotec that there mght be a longer tine to
return to baseline?

DR GURWTH:. That's sonething naybe we
can analyze. |'mnot sure -- we certainly -- since we
don't -- once the patient went off study, then they
could get some other drug and they m ght even get
anphoteri cin because, again, this was a blinded study.
So, it's alittle hard for us to anal yze what happened
to them off study. So, | guess that we can do
sonmething else, but we certainly don't have that
avai l abl e right now.

CHAI RVAN HAMVER:  Dr. Li psky?

DR. LI PSKY: Thank you.

One, a question which may be conpl ex,
related to kinetics. It's fairly fascinating that
over 80 percent of the drug perhaps can not be
accounted for by area wunder the curve on an
anphotericin equival ence. I  wonder has anybody
accounted for what happens to the rest of the drug?
Do we know where it goes? For instance, it's
intriguing that you get into trouble with the |ung.
Can it be going to the lung? Does it do anything with

surfactant, et cetera, et cetera?
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DR MARTIN:. W're intrigued by the sane

gquesti on. The drug distributes to the RES, to the
liver. And in nulti-dose animal studies, nore and
nore drug goes to the Iiver with each successive dose
until you actually saturate the liver. Then there's
spill-over into other organs such as the spleen. But
there's no toxic consequences, apparently, of this
buil dup in the organs. My interpretation is that
you're injecting nore drug. It's going into these
cells, macrophages as a conplex. There is a delay in
the drug being freed fromthe conplex and reentering
the circulation in the formof |ipoprotein bound drug.
DR. LIPSKY: But you're tal king about a

massi ve anount extra. You're tal king about, you know,
four-fold time. This should be staying around for a
| ong period of tinme and al so, eventually, getting the
| i poproteins, kidney, et cetera unless you believe
it's solely a bolus phenonenon that avoids the kidney.
| realize that's not really germane to the efficacy,
but it's just amazing that it displays these kinetics.
DR MARTIN The benefit of this drug is,

in fact, its distribution to the RES because, in that
way, It avoids the kidney exposure. So, it;s the
other side of the coin. You | oad up these other

organs but at the doses we're talking about, the
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pl asma | evel s after each dose are equivalent. So, one
woul d expect the antifungal activity to be equival ent
and there are no toxic consequences to this buildup in
the organs, such as the liver and spl een.

DR LIPSKY: And you state in the brochure
that there's less accunulation of this drug in the
ki dney, significantly less. How nuch |ess as conpared
to anphotericin?

DR. MARTIN. Five to seven-fold less in
ani mal studies.

DR. LI PSKY: Ckay, so that's dramatic.

Ckay, and finally, a question on efficacy.
Where does the conpany stand on an indication for
candi da i nfection?

DR GURWTH For candida, we've submtted
data, as | nentioned before, with the original NDA
that had to do with candida infections in patients,
second line patients, starting or have started a trial
in oral pharyngeal candidiasis, Fluconazole resistant
oral pharyngeal candidiasis in AIDS patients. W're
approved and the drug is used in Europe for candida
infections. W're also considering, actually, a dose
finding study in candida, a random zed trial, to
answer sone of the issues that have been brought up.

DR. LI PSKY: Thank you.
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CHAIl RMVAN HAMMER:  Thank you.

Now it's tine for the Commttee to do its

wor K.
Dr. Feigal, the charge to the Commttee?
DR FEIGAL: Wwell, I'lIl keep ny comments
brief. 1 think we're asking the Commttee essentially

to address two things for us. One is to consider this
application for the supplenentary indication for this
product. The first question asks you whet her or not
you find that this product neets that standard.

Then secondly, we'd Ii ke, having heard the
di scussions this norning and have thought about this
issue at other tinmes, to get your comments and
gui dance on endpoints for this particular condition.
There are sonme things that we don't dispute with the
conpany. W don't dispute that enpiric therapy in
this setting with antifungal agents is a |life-saving
therapy. But there are many chall enges to studying
that and establishing the effectiveness and the safety
of products in this area. W would appreciate your
reflections on these issues as well.

CHAI RVAN HAMVER:  Thank you.

There were two questions for the Commttee
and the first will result in a vote. The second

guestion is nore for discussion.
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|"d like to ask the Commttee nenbers to

comment first, prior to the vote, on the first

question which I will read. 1'd like to go around the

table in opposite order. Please keep your comments

brief, but hopefully, to the point addressed by the
guestion which is:

"On the basis of the data presented in
this NDA, does the Commttee find that the applicant
has adequately denonstrated the safety and efficacy of
Amphotec in conparison with Fungizone as enpiric
treatnment in febrile and neutropenic patients?”

"1l start with Dr. Lipsky.

DR. LI PSKY: On the issue of safety, it
appears that it has denonstrated a favorable
conparison. To the data presented to the Commttee on
efficacy, it would appear that there is not enough
data presented to nmake that decision. | believe this
is a bit different than just saying this is like a
generic anphotericin, does it have simlar |levels, et
cetera, et cetera? Based on the black | abeling, in
t he package insert, in workshops, et cetera, it's
feeling of the scientific comunity that they want
nore than just a conparison of seruml evels.

It would be interesting that if we sawthe

data -- you know, the European data, on the efficacy
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for candida and, you know, we already have it for
aspergillosis. Then everything would certainly nmake
sense that this will work. But just from what we've
seen this afternoon, |I'd say no.

CHAIl RVAN HAMMER:  Thank you.

Dr. Masur?

DR MASUR Well, | think it's commendabl e
that this study is being evaluated to see if enough
data can be mned for it to add efficacy to the safety
data that is derived. As Dr. Lipsky said, | think
t hat al though there are sone unresol ved i ssues about
safety, | think that there's enough data to suggest
that there are advantages of this preparation over
Fungi zone.

In terns of efficacy, admttedly, this is
a very difficult -- it's very difficult to establish
appropriate endpoints. But it's also a problemin
this era of fluconazole prophylaxis, in this area of
GCSF. It's very difficult to determ ne whether this
drug is as effective as anphotericin or as ineffective
as anphotericin. It's hard to really know where this
stands. So, | think that the efficacy issue is one
that is very difficult to pull out of the data as it
is currently presented.

CHAIl RMVAN HAMMER:  Thank you.
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Dr. Murphy?

DR MJRPHY: Actually, | have a little bit
different take on the safety. | think, certainly, the
nephrotoxicity is appealing, or the |ack thereof, that
you' ve present ed. I think the whole concept and
approach is very, obviously, appealing, exciting.
However, | think that we actually have a bal ance of
toxicities here which people will need to continue to
work on how they're going to control them So, |
think that, yes, safety has been denonstrated that's
equivalent, if you will, because you have a bal ance of
I Ssues.

The efficacy, | feel that the data is not
sufficient at this time as a first line indication.

CHAI RVAN HAMVER:  Thank you.

Dr. El-Sadr?

DR. EL- SADR This is a very difficult
deci si on. I guess we're being asked not to say if
it's better than anphotericin, but if it's an
alternative to anmphotericin for this indication for
enpiric therapy. These are very difficult studies to
do. | think it's sort of appreciated that it is very
difficult because of the popul ation. Al so, because of
this whole issue of enpiric therapy and what it is and

what it isn't.
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| think it would have been nice if the

Comm ttee had seen sone data on candida, on the
treatnent of candidiasis because we actually had
not hing i n our packet on the treatnent of candidi asis.

You' ve told us that the data does exist and has been

submtted -- that they do exist and have been
submtted, and that this agent -- | guess maybe the
FDA can confirmthis. | don't know -- has been shown
to work for treatnent of candidiasis. | think that's

very inportant in making a deci sion on whether to use
it for enpiric therapy.

DR WJ. Yes, | agree with you. But the
data have not been scrutinized by FDA, so we can not
answer your question whether in favor or not in favor
of sponsor's concl usion.

DR EL-SADR | think, again, it's a very
tough decision. | nean, even when | think about even
asking that question, I'mnot sure how rel evant that
question is to the issue of enpiric therapy. Al though
| think it is relevant because the nobst common
infection would be candida infections in these
patients.

Again, | do not think that it has been
denonstrated that it is simlar to anphotericin, but

| think mainly because | agree on the safety. " m
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confortable that it is no worse than anphotericin,
maybe better for renal insufficiency. But | think
wi t hout having any information at all on candidiasis
treatment, it's difficult for ne to say that it has
simlar efficacy in enpiric therapy.

CHAl RVAN HAMMER:  Thank you.

Dr. Feinberg?

DR. FEINBERG Well, | guess | share Dr.
Murphy's feeling nore-so than sonme of the other pane
menbers that | think the data show that there is
different kinds of toxicity for these two different
conpounds. In ny experience, it's unusual to have
such extraordinary problens that are unmanageable in
terms of anphotericin nephrotoxicity that you know,
the FDA analysis, to nme with the .4 mlligranms per
decaliter difference was, you know, fascinating and
conpelling for -- the fact that it was a difference,
but 1I'm not sure whether it's a clinically rel evant
difference in many patients.

Like many of the other nenbers, [|I'm
troubled by the efficacy data. | think the data that
have been presented here today sort of point out the
probl em of using data generated by a study that had a
di fferent goal and a different statistical

under pi nni ng, and you know, different data coll ection
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requirenments, and then trying to turn that into
sonething that is an equivalent study. | guess | feel
that there's enough uncertainty about where these
confidence intervals really lie that 1'malso not, you
know, overwhel m ngly convinced that efficacy has been
proven here.

CHAI RVAN HAMVER:  Thank you.

Dr. Hernandez?

DR. HERNANDEZ: I think that t he
nephrotoxicity safety data is one that really warrants
our endorsenent, particularly since there are many
patients where anphotericin alone may be nmanageabl e,
but in conbination with other therapies that may not
be the case. | was |ikew se though concerned on the
safety issue of the other toxicities that Anphotec
has, that anphotericin B does too, although not as
prom nent, apparently. | would certainly share that
at least from what we've seen, it's difficult to
really make a finding a conparable efficacy for
Amphot ec.

CHAI RVAN HAMVER:  Thank you.

Dr. Mat hews?

DR MATHEWS: Well, for once, | think I'm
going to disagree with the majority opinion. | think

there's substantial advantage for this agent in terns
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of the nephrotoxicity profile. | think that the
prot ocol perhaps stopped treatnent a little too early
to allow a nore convincing denonstration of that
effect. But | agree with the sponsor, at least in ny
experience, once the creatinine starts rising and you
continue high doses of these drugs, it's going to get
Wor se.

Wth regard to the efficacy issue, | think
there was a consistent effect across the conponents of
the outcones that they examined. | think while one
doesn't know that either agent in this setting
benefitted the patients, | agree with the sponsor's
interpretation that they were conparable effects and
that the Agency's anal yses were post hoc anal yses.

The one that | was nost inpressed wth,
nanely the dilution argunment, made the critical
assunption that the outcone events were conparable --
the distribution of outcone events were conparable
anong patients who had fungal infections and who
didn't. If you use the exanple as you did of the
def ervescence, |I'm not sure that's a reasonable
assunption. Because if the drug is working to treat
fungal infection, you wouldn't expect defervescence
rates to be conparable in groups that had infection

conpared to those that didn't.
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So, on balance, |I'm nore in favor of
approvi ng this.

CHAIl RVAN HAMMER:  Thank you.

Dr. Elashoff?

DR. ELASHCFF: In terns of safety, yes,
they did denonstrate inproved safety using their
definition of nephrotoxicity. In terns of overal
adverse events, no confidence interval was given to
conpare those rates and make a cl ai m of equi val ence.

In terns of the treatnent study, there was
a historical control only, so | don't regard that as
proof of efficacy and | don't think the main trial
denonstrates efficacy or equivalence. [ f fungal
col oni zation at baseline is an inportant risk factor,
then the two groups had a different mx of patients
whi ch woul d bias estimates of differences in efficacy.
Even if they were the sane mx, the dilution effects
nmean that the drugs may appear equival ent even if they
are not, or if neither one works. Therefore, | don't
t hi nk they' ve denonstrated efficacy.

CHAI RVAN HAMVER:  Thank you.

Dr. Sugar?

DR. SUGAR: In terms of the safety, |
would give it a qualified yes, that the conpany has

showed that Anphotec is |ess toxic than anphotericin



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

180
B. However, | think that 1'd like to see nore
clinically relevant nephrotoxicity data, specifically
grade 3 and grade 4, because |I'm not convinced that
what we've seenis clinically relevant. |'malso very
concerned about the systemc toxicity, given the | arge
nunbers of patients that will be receiving this drug
wi thout any real need for it because of the problens
i n di agnhosi s.

In terms of the efficacy, | think that
there are trends and suggestions that there is
equi val ence. But given the study design, it's a
problemin -- and | |ike the expression used before --
m ning the data because that's what's been done. The
study really wasn't put together to prospectively
identify an efficacy here.

CHAl RVAN HAMMER:  Thank you.

Dr. Wng?

DR WONG | think that the Anphotec has

been shown to be |ess nephrotoxic. "' m concerned
about the hypoxia. I think that warrants further
study and is a potentially serious problem | think

that efficacy has not been denonstrat ed.
CHAI RVAN HAMVER:  Thank you.
Dr. Kan?

DR. KAN: | share sone of the concerns
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with the other nenbers of the Conmttee in regard to
lowering the renal toxicity. | think that has been
shown, given the paraneters of the present data. M
ot her concerns are for the acute toxicities at the
time of infusion. | think nore needs to be done to
delineate the nature of those toxicities.

Wth regard to the efficacy data, | think
there's been insufficient data presented at this tine
to warrant an indication for enpiric therapy.

CHAIl RVAN HAMMER:  Thank you.

Just adding ny comrents briefly, they
concur with the consensus we've heard so far
Certainly, wth the safety, the nephrotoxicity
potential does seem to be less -- there's full
agreenment on that -- versus the dose of anphotericin
t hat was studi ed.

| agree that the infusion reaction here is
really problematic. |In the sense that we don't quite
understand it, we don't know how prevalent that
probl em is. And as lipid conplexed or |I|iposonal
conpounds of this variety get increasingly used, this
is sonething we need to know nore about. I would
encourage sone basic work in this regard. W have
hypot heses, but we really don't know. G ven the

nature and the severity of illness of this patient
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popul ation, acute hypoxic pulnonary reactions are
certainly not trivial. But there's no question, |
t hi nk, about the nephrotoxicity.

On the efficacy side, it conmes down to a
question, | think -- if | could express, perhaps, the
sense of the Commttee -- we would have |iked to have
seen a study that clearly denponstrated this because
there is a need for a safer agent. | think what we're
really the victimof is insufficient information. |
think we really don't know. W're being put in the
position of not having adequate data, really, to nake
a conclusion in the sense that the sanple size is
smal | ; the study as has been gone over was originally
designed for another primary objective which was
safety. Yes, it doesn't |look like there's nuch
difference but we really do not know whether there is
a difference or there isn't a difference.

It is difficult for this Commttee to say
when we're asked the direct question "is there
evidence of efficacy?", and there just basically is
i nsufficient evidence. Even if we would will it or
woul d want it to show that, when asked the objective
qguestion, ny owmn feeling is that however nmuch we woul d
have liked it, we have not been shown enough data

given also the problens in the analysis and study
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desi gn and the way endpoints were | ooked at -- which
was not a fault of the original design of the study,
but in just what's happened subsequently to try to put
it into a supplenental NDA -- that ny personal feeling
is that efficacy for the enpiric indication has not
been shown. | basically, however, think that it may
well be there. W just can't be sure about it from
the data presented.

Wth that, | think formally, we should
take a vote. So, |I'll read it again for the record.
"On the basis of the data presented in this NDA, does
the Commttee find that the applicant has adequately
denmonstrated the safety and efficacy of Anphotec in
conpari son with Fungizone as enpiric treatnment in
febrile and neutropenic patients?”

Let nme remnd the Conmttee nenbers that
only the Comm ttee nenbers and not the consultants and
guests are eligible to vote. So, that's Drs. Lipsky,
Masur, Murphy, El-Sadr, Feinberg, Hernandez, WMathews,
and ne. So, the question is, all those in favor --
actually, we'll split that question -- adequately
denonstrated the safety conparison to Fungi zone and
we'll do a 1A How many individuals believe that the
safety has been adequately denonstrated?

1B, has the efficacy been adequately
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denmonstrated for enpiric indication? Al those in
favor?

There's one vote in favor, Dr. Mathews.

Al'l those opposed?

| see no abstentions. Ckay.

Now, we'll nove on to the discussion
gquestion. This is an inportant issue | think for this
sponsor and for other sponsors who are either here or
will see the output fromthis Conmttee as to how to
study this extrenely difficult di sease process, and to
try to get an indication for enpiric therapy. So,
will read this. "Il ask the Conmttee to comment
individually. Again, please try to keep your comments
to the point. |If there are also comments in addition
to the bullet points listed, please feel free to
include them as far as hel pful suggestions to the
sponsor.

The specific point for discussionis: "In
addition to docunmented fungal infection, what other
endpoi nt s woul d t he Comm ttee find useful ?
Specifically: suspect ed fungal i nfections;
defervescence in the presence of antibiotic
nodi fication; a conposite endpoi nt which woul d conbi ne
both efficacy and toxicity events?"

So, feel free to comment on each of these
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and to add anything else to try to sort through this

maze. |'ll start with Dr. Kan.
DR KAN | think that in addition to the
docunented fungal infections, | think a stringent

criteria need to be net for suspected fungal
i nfections and probably be nonitored by an i ndependent
board. Specifically, recomendations or criteria that
were set by the MSG or IDSA may be a good starting
poi nt .

| think that the anal yses that were done
by Drs. Wi and Shen at the FDA where they | ooked at
defervescence and the presence or absence of
neut r ophi | recovery as wel | as antibiotic
nodi fication, those were worthwhile neasures.

The last point, to have a conposite
endpoint that would incorporate both efficacy and
toxicity events. | think they need to be given enough
sanpl e size to adequately denonstrate both rather than
ei t her. O herwise, | think we mght run into the
difficulties that we had with the first question.

CHAI RVAN HAMVER:  Thank you.

Dr. Wng?

DR WONG | guess ny recomendati on woul d
be not necessarily to try to answer all the questions

in the context of a single trial. I think an
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enpirical antifungal therapy trial is probably very
wel |l able to answer tolerance and toxicity questions.
But whether the treatnment is effective for funga
infection, in nmy mnd, has to be addressed in patients
who are known to have fungal infection. The best
place to find those nay not be in the context of an
enpirical trial.

So, if there were clear-cut evidence wth
good controls, in this instance, you know, of efficacy
in candi da patients and efficacy, let's say, also in
aspergillus patients, that m ght be enough. So, |
guess | would recommend that efficacy should be
establ i shed, not necessarily in precisely the context
that the request for an indication is being nade.
That m ght nmake it easier.

| think this question about a conposite
endpoint -- you know, conbining several different
criteria, sonme of which are efficacy criteria and sone
of which are toxicity criteria, are just asking to get
into circular argunments. | would advise to, if at al
possi ble, to avoid that.

CHAI RVAN HAMVER:  Thank you.

Dr. Sugar?

DR. SUGAR | think in looking at the

design of an enpirical therapy trial, the way | | ook
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at it is the patient devel ops an onset of neutropenia
and then at sonme point resolves. If the enpirica
antifungal therapy is successful, the patient goes
from point A to point B wthout developing any
mani festati on of fungal infection. So that docunented
fungal infection, suspected fungal infection, and all
of the clinical correlates of that -- and it's very
difficult because of all the adjunctive things going
on that affect fever, for exanple, wth the
antipyretics and transfusion, but they have to be
| ooked at. I think they can be if the study is
prospectively organized in a way that these are
speci fic conponents of that trial. So, | would agree
wi th those.

The conposite endpoint -- | agree wth
Brian -- it may be a very conplicated paraneter.

CHAl RVAN HAMMER:  Thank you.

Dr. Elashoff?

DR ELASHOFF: | think it nakes sense to
have survival as an endpoint. Possi bly, sone
conposite efficacy endpoint, but I certainly would not
conbine toxicity and efficacy in a single endpoint.

CHAI RVAN HAMVER:  Thank you.

Dr. Mat hews?

DR,  MATHEWS: I find the endpoint of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

188
docunmented fungal infection itself problematic in this
setting because if you consider who are the people
that are enrolled in the studies like this, there's
the one group that aren't at risk at all for the
out come because they're not colonized and at risk.
Then there are people who have mld infections that
are already established but not manifest, for whomthe
treatment will abort the infection and therefore, it
will not be detected. Then there are people who have
establ i shed infection which may or may not be nanifest
at baseline or during the early treatnent period who
woul d be counted as advanced because it woul d worsen,
say, during the early part of the treatnent period and
then be diagnosed. That would be counted as an
outconme, where in fact, that subset of patients had
the infection to begin with and may have had their
lives prolonged or saved by that treatnent. Yet, they
woul d have been counted as failures.

W didn't really get into a discussion in
this data set on when, during the course of the
treatment period, the various infections were
di agnosed or should be diagnosed, to be counted as
outconmes. Sonething that happens that is diagnhosed
four days into the treatnent period seens to ne was

very likely to have been present and established on
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Day 1 or Day 0. So, | think that issue needs to be

thought of. |I'msure the MSG has dealt with this in

much greater depth than | have in just a few m nutes.
So, that's ny major issue.

| think suspected fungal infections is an

even worse issue to deal with because it is so totally

anbi guous. You know, | don't know whether this is
even feasible to say -- although | suspect it could be
acconplished -- in that patients who enroll in trials

like this where there are alternative therapies that
don't require that they be random zed, a great effort
shoul d be made to either get autopsies or agreenent to
i nvasi ve procedure so that, at |east for the patients
on these trials, the outconmes can be verified.

CHAl RVAN HAMMER:  Thank you.

Dr. Hernandez?

DR HERNANDEZ: Well, | guess | would sort
of start fromthe bottom and work up. | think that
t he conmposite endpoints really makes it difficult, and
it's even hard to imagine in a very |large study, how
you coul d separate out efficacy fromtoxicity events
using kind of conposite endpoints. So, I'm less
inclined in that way.

Li kewi se, | think defervescence, while we

woul d |i ke these patients to be afebrile and it's an
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i nportant clinical paraneter, it is inpacted by so
many ot her variables, not the | east of which are all
the other drugs that these patients get and the
di agnoses that they have thenselves in the case of
mal i gnancies. That |ikew se, that one doesn't nake ne
feel any better.

| think if you could design a study where
suspected fungal infection could be very clearly
identified and reviewed in sone very consistent way to
determne who's eligible for it would probably be the
next best after actually studying efficacy in people
wi th known infection.

CHAl RVAN HAMMER:  Thank you.

Dr. Feinberg?

DR. FEI NBERG On the face of it, you
know, nmy first response to this idea of |ooking at
suspected fungal infections was clearly yes. Then
agree with what Dr. Hernandez just said. You'd need
to have sone very clear -- and what Dr. Mathews said
-- | think you' d need to have sone very clear
guidelines as to what constituted it and you probably
ought to have, you know, a group of investigators or
experts blinded to study drug assignnent to actually
reviewit in some way. |It's not necessarily easy, but

it's doabl e.
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Simlarly, def ervescence IS not
necessarily easy at all, as Dr. W showed us today,
but probably doable because it's such an inportant
clinical feature and what keys physicians to be
concerned about these patients to begin with. It's
what triggers ordering systemc antifungal therapy in
this setting. But | think | do agree with the others
that | think it requires a fairly sophisticated
approach. And that, again, | think it's doable but it
woul dn't be easy.
| want to also weigh in against the
conposite endpoint. |I'm mndful of the fact that |
don't renenber what the package insert |ooks |ike, but
atovaquone, the pivotal trial for atovaquone for
pneunoccysti s pneunoni a hi nged on a conposite endpoi nt
that was effective clinically against the pneunonia
and did not lead to dose-limting toxicity. That's
not the way the | abel reads though, huh?

DR FEI GAL: Well, approval was based on

survi val

DR. FEI NBERG  Survival ?

DR FEIGAL: The approval was based on the
survival data, yes. It was inferior but it was well

enough characterized so that you could know what the

advant ages and di sadvant ages.
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DR. FEI NBERG  Ckay.

DR. FEI GAL: So that the toxicity was
descri bed separately. So, they were kept separately.

DR. FEI NBERG  Ckay.

DR FEIGAL: But you're right. There have
been PCP studies that have had treatnent success
defined as being able to conplete therapy on the
initial random zed therapy wth the rationale that
that tells you that that therapy, in and of itself, is
adequate in sone patients who don't have to stop it

for side effects, for exanple.

DR FEINBERG R ght. Wll, | was a party
to hel ping devise that. | think at the tinme, we all
t hought it was very clever, but in retrospect, | think

it's much less clever than we originally thought.
Real | y, when physici ans need to consider what they're
going to, especially in a potentially life threatening
situation, the toxicity calculation that you make in
your mnd and the clinical efficacy cal cul ation that
you make in your mnd are separate. Then you conjoin
t hem

So, | think it's nore inportant for
physi ci ans to know how wel| a drug works and then they
can weigh, in a given patient, the risks of using that

drug than to set up the study a priori so that the two
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thi ngs are m xed together. Because | think in the
end, it gives you a much nurkier kind of guidance.

CHAI RVAN HAMVER:  Thank you.

Dr. El-Sadr?

DR, EL-SADR:. | actually had no probl ens
with the endpoints that were picked for the study
because it's a very, very difficult issue. The st udy
and the conplexities of the managenent of these
patients are very real

| think though the others on the Conmttee
have nmentioned the inportant criteria which is that
they're decided on ahead of the study and then
coll ected appropriately and prospectively, whatever
t he endpoints are, including suspected or confirnmed
fungal infections; and that sonmeone adjudicates the
findings and decides to categorize one way or the
ot her. I think it's very inportant that it's done
prospectively rather than going back through charts
and trying to determne what fits which diagnosis. |
think that's one of the weaknesses of sone of the
findings fromthis study. But | do think that it is
such a conplex area that you have to go with conposite
endpoi nt s.

| actually don't have a big problemwth

t he conbination of efficacy and toxicity. | think in
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a situation like this where we suspect that the
numbers of people who actually have the disease or
have the infection are snall, and where you're going
to give the drug to | arge nunbers who don't have what
you think you're treating, then in this setting, it's
particularly valuable, mybe, to do a conposite
efficacy/toxicity as an endpoi nt.

| also think that |ooking at wth and
W thout antibiotic nodification is appropriate. I
think these studies need to reflect real life and the
decisions that clinicians have to make as they go
al ong managi ng these patients. |'d be careful about
trying to prescribe too many things in the study
conduct itself. But in the answer, that can be one of
t he anal yses that can be done.

CHAI RVAN HAMVER:  Thank you.

Dr. Murphy?

DR MJRPHY: Really, | would just word it
slightly differently than the others as far as a
conposite. I do think though | would keep the
efficacy separate from the toxicity, even though
eventually that's what you do, conjoin, as was stated.
| do think though that even though you may not be
statistically able to prove sone points, it is the

full weight of the trends that are consistent that
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will come to bear upon the final decision.

So, the conposite would have -- even
t hough you may not have that nany absolute funga
i nfections. And then the clear definition of the
suspected -- which | think that there was definitely
roomfor inprovenment in that part of the study. Then
even, you could have probable, but you could have
clearly defined definitions of these. Look at them
separately; look at them together. It would be the
consi stency of the trend that would be inportant.

| also agree with the fact that even

t hough we need to reflect the real world, it would

have been useful to look at -- if | want to | ook at
def ervescence, | would have | ooked at it for |onger
than 48 hours. | mean, | think that was another issue

here. The weight of the evidence would have been nore
convincing if we could have had it |onger than 48
hours and we could have a trend when there was no
antibiotic nodification, again, in that area
conbi ning that data, |looking at it separately.

CHAI RVAN HAMVER:  Thank you.

Dr. Masur?

DR.  MASUR: I think it's a wonderfu
opportunity to have these |liposomal drugs to add to

the armanentarium so | would hope that the sponsors



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

196
don't get the inpression that these are not val ued.
They're real opportunities.

The data that's available on the efficacy
for fungal diseases is a little bit of concern in that
the aspergillus data is only conpelling to a point.
| would agree with the other people that it would be
nice to have sonme nore concrete data on candi di asi s.
Al though | think we have to recogni ze that studies of
candidiasis are very difficult to interpret for a
whol e variety of reasons, but would it not be nice to
at least have sone data presented about the
efficaci es. So that we were sure that while the
t heory was good, that, in fact, for yeast as well as
moul ds, there was efficacy.

In terms of, you know, the kinds of
endpoints, | guess people have been tal king around
this point fromdifferent perspectives, but it seens
to nme that we're really looking into strategy. The
issue is, if you start this drug versus anot her drug
for enpirical t her apy, at the end of their
hospitalization, is their hospitalization shorter?
Have you had nore survived? Have there been fewer
conplications? | would agree with what other people
have said that one of the real problens with the

current data set is the issues, or the endpoints have
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not been well defined. But that | would hope we could
cone up with sone kind of conposite in that once you
know what the relevant anmount of toxicity and the
rel evant anmount of efficacy is, then the physician can
make his own or her own conclusion as to whether
you're willing to accept a little less efficacy for a
little nore safety.

So, | think a conposite endpoint as an
i ndi cation of whether a strategy is nore successful or
| ess successful would be desirable. Again, | think
that pre-defined endpoints for presuned and defi ned
fungi would go a long way to hel ping establish that.

CHAl RVAN HAMMER:  Thank you.

Dr. Lipsky?

DR LIPSKY: It seens that if you | ook at
principles here, what do we want wth enpirical
t herapy, or what happens? Well, nunber one, we want
to understand what are the organisns that we are
enpirically treating. MNunber two, whatever we treat,
we want to know that it works for each of those likely
organisnms. And then finally, given that you know one
and then are doing two, does it all mtter in
enpirical therapy?

So, looking at that then, what does it

mean to really matter? Well, the ultimate neans that
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the patients are surviving and that you have a good
clinical outcone. That they're surviving and the only
difference -- if you were going to prove that, the
only difference that you did between group A and group

B is that you had antifungal therapy. So, what does

that nmean? Well, it seens it could be relatively
sinple. That first of all, you have survived. Good
clinical outcone? WlIl, sone of those aspects have
been nentioned. Certainly, you could conbine the

various systens of decrease in fever, decrease in
ot herwi se support, et cetera, et cetera, et cetera.

So, | don't think in the final analysis
that, you know, it's going to be too hard to cone up
with things. The problemw |l be that it sinply may
take a fair nunber of patients to prove that, and |
believe other workshops have westled wth that
pr obl em But still, if one is going to go to the
effort to add a treatnment in a particular clinical
situation, and that my be standard and becone
important in what people do, then | think there is a
strong burden to do it well; to do it right.

CHAI RVAN HAMVER:  Thank you.

Just a few additional coments which
nostly strike the consensus. [|'Il also start fromthe

third bullet point.
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| think there were two i ssues to conposite

endpoints. | would agree, and I think we're trying to

prove the point to separate efficacy and toxicity

events is inportant. dinically, of course, we bring

t hose equations together on every treatnent that we

adm ni ster. So, that's automatic and can be a

secondary conponent of an anal ysis. But if one is

bringing up primary objective and primary endpoints
together, | would separate those.

However, the conposite endpoint here al so
has a second neaning which is related to the efficacy
i ssues whi ch were brought up both by the presentations
as well as by the sponsor in Sequus' presentation
today. That's a problem because you need to define
what that conposite endpoint will be. You al so need
to choose sonet hi ng for your sanpl e si ze
determ nation. For exanple, probably defervescence,
however | oose and difficult that is, may have to be
t he endpoi nt one chooses to calculate a sanple size.
But within that, one needs to also think about the
ot her issues that have been brought up, docunented
fungal infections, suspected fungal infections,
survival hospital days, additional antibiotic use, et
cet era.

| don't have a problem-- in fact, | think
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there's an absolute need, clinically, to have in a
clinical trial, a suspected fungal infection conponent
of a conposite efficacy endpoint, and sonething al so
to be | ooked at separately in a secondary way. But
t hat needs to be prospectively defined. W do this
all the time. 1t's problematic, but at least if it's
prospectively defined, there is sone agreenent on
t hat . Qoviously, we recognize that this is a true
issue clinically. So, toignore it within the context
of aclinical trial will separate the trial fromrea
world activity. Plus, | think it's inportant with
respect to supplenenting the docunented fungal
i nfection issues.

W were caught in a bit of a bind today as
a Conm ttee because of whether a greater sanple size,
in fact, would give you enough suspected and true
docunented fungal infections as secondary endpoints
to, actually within this context of a trial, tell you
sonething. | think that's an open question and w ||
have to wait for nore data.

| would al so just nodify or suppl enent the
second bullet point, the presence of defervescence,
the presence of antibiotic nodification have been
brought up several tines today. | think the issues of

plus or mnus antibiotic nodification, neaning, |
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bel i eve, antibacterial or other -- or non-antifungal
nodi fication needs to be stratified for and | ooked at,
plus or mnus imdazole prophylaxis which will be
evolving, and plus or mnus GCSF are all issues,
particularly with regaining neutrophil counts that
will determ ne efficacy questions in this analysis.

So, | think we're down to basic issues in
clinical trial design and that is a prospective,
random zed control trials with enough pre-definitions
and pre-specifications that can stand up over tine.

| think one other issue that needs to be
brought in here is adequate followup. | think one of
the issues that sort of canme up today and was
difficult for the Commttee to grapple with is what
was being followed up until what point? | think that
there can be definitions as to when the first foll ow
up is limted, but I think a nore extended follow up,
not just until the treatnment stops or white count
cones back, but X nunber of days or weeks thereafter,
to actually see what happens in the clinical evolution
and with survival over a nonth or two period is
i mportant. So, | think adequate followup for
toxicity resolutions as well as for clinical followup
is a mandatory conponent of these. You can have an

i medi ate foll owup and an extended foll ow up.
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| also think one other point in future
trials that was brought up here is the issue of if you
start treatnment and the culture is positive, that
those patients are then discounted. | agree with Dr.
Wong. This is presunptive therapy. This is not
prophyl axi s of sonmeone that you think everything is
fine and you are instituting antifungal therapy
enpirically, even though you know it's a snal
fraction of the individuals because of the fever which
you know is a mani festation that sonething is going on
with the patient. So, when a bl ood culture then cones
back positive, it should not be a great surprise that
in fact, you've found sonething.
| think what that requires from the
comments that were nmade earlier is that within the
context of such trials, you have enough flexibility in
fol | ow-up managenent that, for exanple, if you need a
dose nodi ficati on when a docunented fungal infection
occurs, you can do it. You wouldn't be using these
drugs if you didn't think they had efficacy against
nost of the pathogens that would be comng up. If a
pat hogen cones up to what you know the antifungal
agent is ineffective, then of course, you discontinue
it. But if it is within the spectrum of organisns for

whi ch you know you have either clinical data or in
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vitro data, it would seemto ne that what you want to
do is nmake sure you have the proper dose and see what
the effect wll be. And that wll, | think, only
enhance the efficacy analyses in trials such as this
in the future

Those are ny comments. I"ve tried to
bring sonme personal comments in also to sonmewhat reach
a consensus, although we don't all agree on each
point, of what the Coonmttee has to say. If |'ve said
anyt hing that anyone markedly disagrees with, now is
the time to anmend it. |If not, I would ask Dr. Feigal

if there are additional duties that we need to take

care of.

DR. FEIGAL: No. I'd like to thank you
very nmuch.

CHAI RVAN HAMVER:  Thank you.

This nmeeting is adjourned. Thank you.

I'd like to thank the sponsor and the
Agency.

(Wher eupon, the neeting was concl uded at
2:45 p.m)



