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PROCEEDI NGS
Call to Order
DR HAMMER: Good norning. | would like to open
this session of the Antiviral Drugs Advisory Commttee
Meeting. Today, we are here to consider the application of
AnBi sone for the enpirical treatnment of febrile neutropenia.
| would Iike to welcone the sponsor, Fujisawa and begi n by

havi ng the nenbers seated at the table introduce thensel ves

for the record. | wll start wth David.

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

DR. GOLDBERGER  Mark Gol dberger, FDA.

DR. MURRAY: Jeff Mirray, FDA

DR HAMVERSTROM  Tom Hammerstrom FDA.

DR DI AZ: Panela Diaz, Chicago Departnent of
Public Health.

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

DR. FEINBERG  Judith Fei nberg, University of
G nci nnati .

DR. HAMVER: Scott Hammer fromthe Beth Israel
Deaconess Medical Center and Harvard Medi cal School in
Bost on.

M5. STOVER Rhonda Stover, FDA

DR. LI PSKY: JimLipsky, Mayo Cinic.
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DR. EL- SADR: WAfaa El -Sadr, Harlem Hospital and
Col unmbi a University.

DR ELASHOFF: Janet El ashoff, Cedar Sinai Medical
Center and UCLA Medical Center

DR. KAN: Virginia Kan, V.A Medical Center,

Washi ngton, D.C

DR. HAMVER  Thank you.

| would like to turn, now, to Rhonda Stover who
will read the conflict of interest statenent.

Conflict of Interest Statenent

M5 STOVER: The foll owi ng announcenent addresses
the issue of conflict of interest with regard to this
neeting and is nade a part of the record to preclude even an
appearance of such at this neeting. Based on the submtted
agenda for the neeting and all financial interest reported
by the conmttee participants, it has been determ ned that
all interests in firms regulated by the Center for Drug
Eval uate and Research present no potential for a conflict of
interest at this neeting.

In the event 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 thenselves from such

i nvol venent and their exclusions will be noted for the
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record.

Wth respect to all other participants, we ask, in
the interest of fairness, that they address any current or
previous financial involvenment with any firm whose product
they may w sh to comment upon

DR. HAMVER  Thank you.

Before getting to the business at hand, we are
going to have an informational digression. David is going
to assist the coommttee with understanding the
organi zati onal changes that are at hand.

Announcenent s

DR FEI GAL: Thank you. | amsorry | don't have
an overhead for this, but I think you have a transparency.
At one level, actually, the reorganization is relatively
sinple. About three or four years ago, Dr. Wodcock began
| ooking at the large divisions that had gotten even | arger
with the al nost 400 positions that came into the Center for
Drugs User Fee Act.

Many of the divisions which had groupi ngs of
products that had been put together for convenience |ike
Pul ronary and Oncol ogy were split apart into separate
divisions to nmake thema little smaller and to flatting out
the structure of the Center for Drugs.

The two divisions in the Ofice of Drug Eval uation
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IV, where | amthe Ofice Director, were the two | argest
divisions. The two of them conbined actually were six tines
| arger than the smallest division. W began | ooking at ways
that we could reconfigure the division so that we woul d have
somewhat small er divisions and al so we coul d bal ance the
workload a little bit better.

The two divisions have different types of products
but there was a need for a little bit of adjustnent. So
what we have done is we have take the Antiviral Division and
the Antiinfective Division and we have taken parts of both
and created a new di vi sion.

The Antiviral D vision, as many of you know, had
not only antiviral products but also the types of
opportuni stic infections that are common in patients with
i mmunoconprom sed states, the deep fungal infections,

m crobacterial, other types of opportunistic infections,
sone of which have been brought to this commttee, and we
al so had the transplantati on products, again one of these
groupi ngs that had to go sonewhere. Since those patients
got our diseases, that seenmed as | ogical as any pl ace el se.

The Antiinfective group has the traditional
products that people think of as antibiotics, antimcrobial
agents for bacterial pathogens. It also had all of the
parasitic and tropical diseases. So what we did with the
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new di vision was that we left all the viruses in Antiviral
and we left the traditional bacterial indications in the
Antiinfective D vision and we noved the opportunistic
infection and the parasitic diseases into the new division.

The new divi sion al so, for workload bal anci ng,
took on the responsibility for the quinol one class of
antimcrobial agents. So there are now essentially three
divisions with the Ofice of Drug Evaluation IV which are
dealing with antiinfective products.

The division of labor is still sonmewhat arbitrary
but we hope it will help us bal ance sone of the workl oad.
We do not anticipate creating a new advi sory conmttee for
the new division. |In fact, | think they are products that
could go to either this advisory conmmttee or to the
Antiinfective Comm ttee depending on the nature of the
problemand the simlarity to other things, the expertise of
the commtt ee.

Dr. Mark CGol dberger who has introduced hinself
this morning is the Acting Division Director of the new
division. The antifungal drugs are part of that division.
The other thing that you will notice on the organi zati onal
structure is that we have taken advantage of the fact that,
while we are one of five new drug evaluation offices within
the FDA, we are the only one where all of our products are
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very closely rel ated.

W have taken advantage of that by creating sone
matri x structures where we will have teans that will serve
all three divisions, draw on the resources of the three
divisions. These are nodel ed after successful prograns or
prograns that we hope to initiate.

The Antiviral group, for exanple, has had a pre-
| ND program where they will provide consultation to a range
of types of IND holders fromindividual investigators who
have never taken out an IND and don't know how to do it to
| arge conpani es that are concerned about exactly what are
the steps that they need to get started with the first
trials in humans.

W will extend that pre-IND team not just to the
antiviral drugs but across all three divisions to the three
t eans.

There is another teamthat deals with applications
i n bi opharmaceutics and clinical pharmacol ogy. The purpose
this teamis to take a | ook at the products that are based
very heavily on pharmacoki netic studies and chem stry and
manuf acturing. These are often nuch smaller subm ssions
because they don't have the | arge bul ky clinical data.

They are typically things that are comonly
referred to as product-line extensions. Although, froma
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chem stry standpoint, they are often as conplex as any other
new fornul ati on, the evidence for their clinical
effectiveness is much nore circunscribed and fast to revi ew

W wanted to actually highlight these products and
pull them out of the cue of the normal |arge NDAs because
this is where many of the pediatric products. Many of the
pedi atric product-line extensions are here.

W would like to be able to work with industry to
speed up the clock on this and to have sone dedi cated
resources that will work on this particular area. W also
we have a teamthat cuts across all three divisions that
begins to nore systematically build interactions between
many of the post-marketing functions including our
epi dem ol ogy and safety prograns in the agency, the |abeling
and pronotion and the other kinds of things that happen
during the post-marketing period where |abels frequently
need to be changed and updat ed.

Traditionally, this has been an area that has been
somewhat slow and not as affected by the User Fee Program
| f you look at the diagram it is alittle bit fussy and
busy. There are sonme other conponents on it, | think, that
are sel f-explanatory, but we hope to nmake the process as
transparent as possible. Mny of the people that have noved
as products have gone to divisions have followed their
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products so we anticipate there will be a fair anpunt of
continuity wth that.

The final change that | would like to nmention is
sort of a two-fold on a nore personal note. One of themis
that Dr. Donna Freeman who has been with the FDA in the
Antiviral Drug Products for at |east seven years, naybe it
is eight years, will actually be | eaving governnent service
i n Sept enber.

Because Donna has played a very inportant role as
the Acting Division Director for Antiviral Drug Products for
a fairly long period, I would Iike to thank her for having
served in that role.

As nost of you know, we are actively recruiting
for new division directors for the new divisions. Wen we
did the reorgani zation, we weren't encunbered by having any
| eadership at sone of the levels in the organization. So it
allowed us to deal with a sonmewhat |l ess territorial process
t han when you have division directors in place. But now it
is time to get on to the business of the division directors.

The ot her announcenment is that on Septenber 1, |
will be noving to the Center for Biologic Evaluation and
Research as the Medical Deputy Director of the Center for
Bi ol ogics where | will be working in particular with bl ood
and vacci ne products.
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That was a difficult decision to nake and, as nost
of the division is tired of hearing ne nention, one streak
that will eventually be broken is the fact that | have been
at the table of every neeting of this conmttee. | think
the count is around 30, having started as a commttee nenber
before |I joined the agency.

We had to get Fred Val entine out of the way for ne
to have that record, but we succeeded in doing that. So
this is kind of a transitional period for us, but | think it
is going pretty snoothly. W |ook forward, particularly in
sone of the areas where we are going to have a new enphasis,
to being able to inprove on what is already sone of the best
performance in the agency.

DR. HAMMER: Thank you. | think |I can speak for
nmy col |l eagues. There will probably be a standing invitation
to future Antiviral Drug Products Advisory Conmittee
nmeeti ngs.

Let's nove on, then, to the official business. W
are going to start wth some FDA introductory remarks by
Mar k Gol dber ger.

AnBi some (|iposonmal anphotericin B for injection)
Fuj i sawa USA, |nc.
Empirical Treatnment of Febrile Neutropenia
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| nt roduct ory Remar ks

DR. GOLDBERGER  Thank you. Let ne also extend ny
wel come to all of you for what is first advisory commttee
meeting for our new division. Today, we are here to discuss
the indication of ArBi sone for enpirical antifungal therapy
for neutropenic patients.

The applicant, Fujisawa, has submitted their
application for a nunber of indications related to
antifungal therapy both for treatnent and for prophyl axis.
W will only, at today's neeting, be asking for your advice
regarding the enpirical indication for antifungal therapy in
t he neutropenic patients.

As you are all well aware, we had di scussi on of
this topic at a previous advisory commttee. One of the
i ssues that did cone up was the belief by advisory conmttee
menbers that such an application ought to be supported not
only by information in the particular indication--i.e., used
in enpirical treatnent in that fashion--but also by evidence
of antifungal activity and treatnent.

W would like to say, since we will not be
di scussing this in great detail today, that the division has
virtually conpleted its review of the data supplied by the
applicant for antifungal therapy and has concl uded, from at

| east our perspective, that the product has denonstrated
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activity.

We believe that, based on the anpunt of
informati on avail able, at |east from our perspective, it is
really not possible at present to define the level of this
activity vis-a-vis the conparator arm which was al nost
i nvari ably anphotericin B. So we will not be making any
statenent about that, certainly at this neeting.

We have not conpleted any types of | abeling
di scussions with the conpany but we felt it would be hel pful
for you, in your consideration of this application, to have
that information. W have al so asked the applicant to
include in their presentation information about the
treatment uses of this product.

We have also included it in our background package
to you so you woul d have sonme perspective on that. O
course, you are free during the discussion periods to ask
guestions as you see fit regarding that issue.

We have requested in the past, several nonths ago,
your advice on this indication. W think, however, given
the clinical information that will be presented this
norning, it was, in fact, a reasonable thing to go ahead and
have this advisory commttee which is, in no way, a
reflection on the quality of your advice several nonths ago
whi ch we found to be quite good.
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But we felt that the anmpbunt of data and sone of
the informati on on endpoints, et cetera, that would be
presented this norning would, in fact, be quite hel pful,
perhaps, in refining sone of that advice and it woul d be
very helpful to the division in the future as nore and nore
such studies are planned and initiated.

Thank you.

DR. HAMMER: Thank you for the second-chance
opportunity.

DR. GOLDBERGER It is not basebal |

DR HAMVER | would like to turn nowto Jerry
Johnson from Fujisawa to begin the sponsor's presentation.

Fuj i sawa USA Presentation

| nt roducti on

DR JOHNSON: Good nor ni ng.

[Slide.]

My nane is Jerry Johnson. | amthe Vice President
of Regulatory Affairs at Fujisawa USA, the sponsor of the
AnBi sone NDA.

[Slide.]

This nmorning, we wish to present a summary of the
relevant information relating to the enpirical indication
for AnBisone. AnmBisone is a true, single bilayer |iposonal

drug-delivery system contai ning anphotericin B. As
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background, AnBisone is currently approved and marketed in
26 countries including the U K , Gernmany, Sweden, Bel gium
and Spai n.

Fujisawa USA has licensed the rights to AnBi sone
in the United States from NEXstar Pharmaceuticals,
| ncor por at ed.

[Slide.]

Fujisawa i s the sponsor of the AnBi some NDA which
was submtted to the Division of Antiviral Drug Products,
FDA, on Novenber 8, 1996. The NDA was anended on April 25,
1997 with the final report of Study 94-0-002, a mgjor U S
clinical study of the enpirical indication. You will hear
much nore about this study as the norning proceeds.

[Slide.]

The proposed indication for AnBisone to be
di scussed this norning is enpirical therapy for presuned
fungal infections in febrile neutropenic adult and pediatric
patients.

[Slide.]

Qur presentation this norning will begin with an
overview of AnmBi sone and its unique |iposomal structure.
This will be followed by a presentation by Professor G ant
Prentice fromthe Royal Free Hospital in London, England.

As Dr. Col dberger nentioned, at the April 14, 1997
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nmeeting of this advisory commttee, it was requested that
docunentation of a product's ability to treat fungal
infections be included as a part of any presentation of the
use of the product in enpirical treatnent.

Both the FDA and we felt it is appropriate to
i nclude the brief overview presentation on the use of
AnBi sone to treat fungal infections and this will be the
subj ect of Professor Prentice' presentation this norning.
Prof essor Prentice has been a clinical investigator of
AnBi sone and has been using AnBi sone to treat patients for
several years.

Qur presentation will conclude with Dr. Wal sh
presenting the key results fromthe U S. study of the
enpirical indication involving nearly 700 patients. Dr.
Wal sh, fromthe National Cancer Institute, was the principle
investigator for this US. study. This study was al so
conducted in collaboration with the Mycosis Study G oup of
the NI H

As you may recall, during the neeting of this
advisory conmttee on April 14, of this year, Dr. Sugar
presented informati on docunenting the use of traditional
anphotericin B as the standard of care in enpirica
treatment. This topic, thus, will not be addressed this
nor ni ng.
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Qur first presenter this norning is Dr. Donald
Buel |, Medical Director for Fujisawa USA who wi |l provide
t he overvi ew of AnBi sone.

General Overview

[Slide.]

DR. BUELL: M. Chairman, nenbers of the
commttee, | am pleased to be here this norning to present
this overview of AnBi sone.

[Slide.]

The di scovery that one could design artificial
lipid bilayers and could mani pul ate themto create cl osed
spheres generated excitenent about the potential use of
| i posonmes in drug delivery. This picture illustrates the
structure of a small, unilanellar |iposonme which is the
structure of AnBi sone.

The bilayer is formed because anphophilic
nol ecul es such as phospholipids align thenselves in the
aqueous nediumw th the hydrophobic or |ipid portions of the
nol ecul e on the interior of the nenbrane and the charged, or
hydrophilic part of the nolecule, at the surface of the
menbrane interacting with the aqueous nedi um

[Slide.]

Conmponents of the AnBi sone product are |isted

here. These conponents contribute to forma cohesive,
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stable bilayer. Note that cholesterol, a sterol found in
manmal i an cell menbranes, is part of the |iposone. Small
cohesive |liposonmes with chol esterol escape initial conplete
removal by the reticul oendothelial systemand persist in the
circulation for prol onged peri ods.

In the AnBisone bilayer, the anphotericin B
nol ecul es are bound in this stable nenbrane through
interaction with cholesterol as illustrated in the next
sl i de.

[Slide.]

This indicates the presence of anphotericin B
nmol ecul es hel d by hydrophobic and charge interactions in the
menbrane. Because of this binding, there is very little
free anphotericin B available to cause toxicity as the
intact sphere circulates to the tissues of the body. This
stability has been shown by several different techniques.
Usi ng si ze-excl usi on col utms, no unbound anphotericin B can
be det ect ed.

It has al so been found that the anphotericin B
nol ecul es remain bound in the sphere when incubated for 24
hours in plasma.

[Slide.]

This slide shows the results of a henolysis study.
Red cells were incubated with the drugs for two hours at

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

20

33 degrees Centigrade. Traditional anphotericin B at a
concentration of 1 ncg/m causes 92 percent henolysis while
AnBi sone at 100 ntg/m caused only 5 percent henolysis.

[Slide.]

This slide shows the results of an experi nent
designed to study the rel ease of potassiumfromrat red
cells. The release of potassium provides a quantitative
measure of nmenbrane damage. |In this experinent, washed red
cells were incubated with increasing concentrations of
anphotericin B in the traditional fornulation and as
AnBi sone.

It can be seen that potassiumrel ease is del ayed
by several orders of magnitude when the anphotericin Bis
presented as AnBi sone.

[Slide.]

We now turn our attention to the nechani sm of
action of AnBi sone.

[Slide.]

AnBi sone is found to have activity in vitro
conparable to the traditional fornulation of anphotericin B
Several exanples are presented here.

You can see treatnment the inhibitory and
fungi cidal concentrations are virtually the same. The
fungicidal activity of AnBisone is acconplished through the
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interaction of the liposonme with the fungal cell wall. This
mechanismis illustrated in the next two slides.
[ SIide.]

The |iposones first attach to the surface of the
fungal cell.

[Slide.]

The anphotericin-B-containing |iposone then |oses
menbrane integrity and the fungal cell is killed.

[Slide.]

The AnBi sone spheres can be shown in vitro to
attach to the surface of both yeast and fil anmentous fungi.
This attachnent al so occurs with what we call enpty
| i posonmes which do not contain anphotericin B.

In this electron mcrograph, |abeled enpty
| i posones are seen against the intact fungal cell. The
bl ack material is an el ectron-dense |abel incorporated into
the bilayer. These are the |iposones on the outside of an
intact fungal cell.

Fol | owi ng bi ndi ng, the anphotericin-B-contai ni ng
| i posone becones di srupted and there is killing of the
fungal cell.

[Slide.]

This electron mcrograph is fromthe experinent in
whi ch AnBi sone spheres are incubated wth the fungal cells.
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Here, AnBi sone spheres have undergone di sruption and lipid
material fromthe |iposone is found inside the dead fungal
cell.

[Slide.]

The concentrations of anphotericin B found in the
circulation after AnBi some adm ni stration are substantially
hi gher than seen with conventional anphotericin B. This can
bring high concentrations of anphotericin B to the sites of
fungal infection.

[Slide.]

These plasma concentrations are froma rabbit
study in which animals with pul nonary aspergillosis were
treated with traditional deoxychol ate anphotericin B at
1 ng/ kg or AnBi sone at doses of 1, 5 or 10 ng/kg. The
differences in concentrations of circulation anphotericin B
achieved are quite dramatic.

We have seen very simlar serum concentration

patterns with increasing ArBi sone doses in mce, rats and

dogs.

[Slide.]

These are serumconcentration tinme profiles of
anphotericin B neasured in a Phase |, pharmacokinetic study

conducted by Fujisawa USA in febrile neutropenic patients.
The doses adm ni stered were 1, 2.5, 5 or 7.5 ng/kg/day. For
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reference, shown here in grey, ar the expected | evels from
an adm nistration of traditional anphotericin B at 1 ny/Kkg.
This reference concentration is based on the publication by
Hei nemann in June, 1997, Antim crobial Agents and
Chenot her apy.

In six patients receiving traditional anphotericin
B at 1 ng/kg, the maxi num concentration ranged from1.0 to
2.1 ncg/mM .  AnBisone can result in |levels that reach 50 to
100 tinmes those achieved with the conventional drug. As one
i ncreases the adm nistered dose from1l to 7.5 ng/kg, there
is a non-linear increase in serumconcentration.

I n our AnBi sone ani mal phar macoki netic studies,
even hi gher plasma concentrations of anphotericin B were
measured. However, a simlar dose-rel ated di sposition
profile was observed. These results suggest that there is
sone saturation of reticul oendothelial uptake so that nore
AnBi sone is found in the plasma conpartnent w th higher
doses.

Despite these high circulating | evel s of
anphotericin B, there was no evidence of dose-rel ated
toxicity including nephrotoxicity in this Phase | study.

[Slide.]

| can report that our dose-escal ation efforts have
continued with a maxi mumtol erated dose study being

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

24

conducted in patients with infection with Aspergillus or
other filanmentous fungi. Data have not yet been submtted
and reviewed by the FDA in this study.

In this ongoing study, doses of 10, 12.5 and
15 ngy/ kg of AnBi sone have been successfully adm nistered in
repeated daily doses. The maxi numtol erated dose of
AnBi sone has not been reached and patients have continued to
be entered on therapy at 15 ny/kg/day of AnBisone. W have
now entered a total of 20 patients at this high dose |evel.

[Slide.]

An extensive series of animal studies have been
performed | ooking at the efficacy and toxicol ogy of
AnBi sone. Many of these studies suggest that one can
achi eve inproved efficacy wth AnBi sone because of the
i ncreased doses that can be adm nistered safely.

[Slide.]

In this nodel system granul ocytopenic rabbits,
protected with antibiotics including am nogl ycosi des, have
experinmental ly i nducted pul nonary aspergillosis. Goups of
rabbits were treated with traditional anphotericin B at
1 ng/ kg/day and with AnBi sone at doses of 1, 5 and
10 ng/ kg/ day.

You have just seen the serum concentration curves
fromthis animal experiment. Survival results in infected
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rabbits that were treated with no antifungal, traditional
anphotericin B and increasi ng doses of AnBi sone are
presented here. It is apparent that the treatnents with
AnBi sone result in substantially inproved survival

In this study, nephrotoxicity was seen with the
traditional drug at 1 ng/kg and with AnBi sone at 10 ng/ kg
but not with AnBisone at 1 or 5 ng/kg. As you can see,
AnBi sone, at 5 ng/kg, resulted in 100 percent survival.

[Slide.]

These results are from an i mmunoconpet ent nouse
experinment in which animals were injected with Candi da
organi sns and treated two days later with a single dose of
anphotericin B or AnBisone at increasing doses. In this
nodel of system c candidiasis, greater survival was obtained
wi th higher doses of AnBi sonme which were beyond those that
could be adm ni stered as conventional AnBi sone.

Not e at the higher AnBi sone doses, the nedian
survi val exceeded the conpletion of the experinent at
42 days. Also, six to eight of the eight animals in the
AnBi sone groups survived conpared to far fewer in the
anphotericin groups.

[Slide.]

When the drug adm nistration was del ayed unti |
three days after fungal inoculation, no anphotericin B
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ani mal s survived while good survival was seen at doses of
5 ng/ kg or higher in the AnBi sone groups.

[Slide.]

In this background overvi ew of AnBi sone, we have
stressed several features of this drug product.
Amphotericin Bis firmy incorporated in the nmenbrane | ayer
of the |iposone. The ability to deliver increasing doses of
AnBi sone results in high plasma concentrations of
anphotericin B. These high concentrations have been
denonstrated in patients and in nultiple ani mal - node
experinments.

AnBi sone attaches to the fungal cell and then
di sperses with resultant fungal-cell killing. In animal-
nodel systens, AnBi sone can be adm ni stered at hi gher doses
and shows inproved efficacy beyond that possible with
tradi tional anphotericin B

Little drug-related toxicity was seen wi th doses
up to 7.5 ng/ kg/day adm nistered to enpirical-therapy
patients. Doses as high as 15 ng/ kg have been adm ni stered
to patients with fungal infections.

[Slide.]

To conplete this overview presentation, | wll
briefly mention the U S. studies which are listed on this
slide. | have already discussed the Phase | pharnmacokinetic
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study. In the MID study that | nentioned, 15 ng/kg has been
given to adults subjects and we are currently performng a
simlar study in children and have successfully adm nistered
7.5 ngl/ kg.

Study 94-0-002 is the pivotal enpirical-therapy
trial which is the focus of today's discussion. Study MG
29 and Study 94-0-013 are conparative, double-blind trials
of AnBi sonme and traditional anphotericin B in AIDS patients.
Both are currently active.

Over 40 patients have been enrolled in the
hi st opl asnpbsi s study which is being conducted by the Mycosis
Study Group. Over 220 patients have been enrolled in the
cryptococcal neningitis study. An open-|label trial is
avai l abl e for patients who require antifungal therapy with
anphotericin B and whose physici ans have sel ected AnBi sone
as an appropriate therapy.

Many of these patients have had poor tolerance or
poor response to other anphotericin-B formulations.

| thank you for your attention. The next
presentation on the therapeutic use of AnBisone will be by
Prof essor Grant Prentice of the Royal Free Hospital, London.

Treat ment of Fungal |nfection
DR. PRENTI CE: Good norning Chairman, nenbers of

the conmttee, |adies and gentlemen. M nane is G aham
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Prentice. Actually, ny full nanme is Hugh Grant Prentice.
guess this was another nodification made by Fujisawa at the
| ast nonent.

| ama clinical hematologist. M main interest is
i n the managenent of hematol ogi cal malignancies. | have a
maj or interest in the application of cytokines in the
devel opnents of | eukem a vaccines but | have a | ongstandi ng
interest in the prevention and treatnent of infections in
t he neutropenic patient.

| am head of a | arge departnment of hematol ogy in
London. W now have nine years experience in the use of
AnBi sone. W have treated in excess of 600 patients with
this drug.

[Slide.]

The initial experience in treatnent of fungal
infections with AnBi sone cane through a conpassi onat e-use
protocol. This was perfornmed in Europe between Novenber
1988 and February 1990. The categories of patients enrolled
in the study are shown in the follow ng slide.

[Slide.]

Patients with a diagnosis of invasive fungal
infection were eligible to receive AnBi sone under protocol
10-400 if they had failed treatnent by conventi onal
anphotericin B, if they had devel oped nephrotoxicity as a
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consequence of anphotericin B therapy or if they had
preexi sting renal insufficiency that contraindicated the use
of anphotericin B.

A total of 140 episodes of fungal infection in 133
patients was treated under this study.

[Slide.]

This slide presents the clinical responses
recorded by the investigators. dinical success was good
regardl ess of the reason for enrollnment. Al nost half of the
patients enrolled due to anphotericin B failure were cured.
62 percent of patients enrolled due to anphotericin B
nephrotoxicity were cured and 70 percent of patients entered
with renal insufficiency were cured.

[Slide.]

The investigators al so provided nycol ogi cal
assessnments of the rates of eradication of specific types of
fungal infection. The results for the three major pathogens
are presented here. AnBisone was effective as rescue
t herapy for the broad spectrum of patients who had a need
for treatment with anphotericin B but were precluded from
recei ving the conventional fornulation.

As a result of these studies, AnBi sone was
approved for rescue use in the United Kingdom many
countries in continental Europe and el sewhere. AnBi sone
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first becane available for study in 1988. Since approval in
the early 1990s, it is estimated that over 25,000 patients
have been treated with this fornul ation

In addition to this conpassionate use experi nent,
a nunber of experinents have been conducted which all ow us
to examne the role of AnBisonme in the treatnment of invasive
aspergillosis, candidiasis and cryptococcosis. | shall now
deal with these.

[Slide.]

Data are avail abl e on 134 epi sodes of
m crobi ol ogically confirmed invasive aspergillosis. In
addition to the conpassionate use experinent just shown, the
data are extracted fromthree other trials outlined in the
follow ng slide.

[Slide.]

The | argest of these trials was a random zed st udy
whi ch conpared two doses of AnBisonme, 1 or 4 ng/kg/day.

This trial was perfornmed by the European Organization for
Research and Treatnment of Cancer, the major European cancer
trials organization.

The other two studies noted were random zed
conparative trials of AnBi sone versus anphotericin B as
treatnment of confirnmed nycoses. The overall results in
trials that entered patients with confirned invasive
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aspergillosis are presented in the follow ng slide.

[Slide.]

Therapy was considered a clinical success if the
patient survived the infection and had clinical cure or
i nprovenent. The overall clinical-response rate was 85 of
134 epi sodes, or 63 percent. Because of the invasive
procedures involved, repeat nycol ogy was | ess often
obt ai ned.

However, it can be seen that anongst eval uable
patients, the nycol ogical eradication rate is 52 percent.
Both results are quite good from what one has cone to expect
in treating aspergillosis. There is one point fromthis
experinment that is worthy of nention. In the EORTC study,
success was seen both at the 1 ng and at the 4 ng/kg/day
dose.

This is rem niscent of responses seen at these
doses in ani mal nodel s.

[Slide.]

Once there has been nore of a focus on the
managenent of Aspergillus infections, invasive candidiasis
has al so been successfully treated with AnBi sone. The
nunbers in the follow ng slide represent either candi dem as
in conprom sed hosts or biopsy-proven cases and do not
include urinary infections or gastrointestinal candi dosis.
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[Slide.]

The clinical success rate is 84 percent.
Mycol ogi cal eradication was docunented in 79 percent of
cases. Now, while candidiasis is not often the subject of
anecdotal or case reports, it is interesting to note that in
Europe, a nunber of reports of successful treatnent of
di ssem nat ed candi di asis and of aspergillosis have been
recorded in premature and | ow birth-weight infants.

[Slide.]

Anmong the life-threatening nycoses, cryptococcal
meningitis offers one of the best opportunities to correlate
clinical response with nycol ogi cal eradication because the
cerebrospinal fluid can be resanpled. As a result, it has
been possible to conpare therapeutic reginmens with respect
to conversion of fungal cultures frompositive to negative.

[Slide.]

In this infection, AnBi sone appears npst
promsing. Not only are the overall clinical and
mycol ogi cal success rates quite good, but the hall mark of
AnBi sone treatnent has been the rapidity of culture
conversion within one to three weeks fromthe start of
t her apy.

This may relate to the doses adm ni stered which
have been from3 to 4 ny/kg/day for AnBisone. By contrast,
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t he dose of conventional anphotericin B that can be
adm ni stered has been of the order of 0.7 ny/kg/day.

[Slide.]

This rather conplex slide presents the rates of
culture conversion at three weeks. For AnBisonme, in fact,
al ready at one week, six of these patients had converted to
negative culture. It also presents the overall success rate
at ten weeks and, of course, these patients received three
weeks of either AnBi sone or anphotericin B foll owed by
fl uconazol e mai nt enance t herapy.

This trial was conducted both in the Netherl ands
and in Australia. The results are filed in the NDA. They
were al so presented at the recent | CAC conference and wll
soon appear in the literature.

The standard of therapy for this disease has
becone two to three weeks of anphotericin B induction
t herapy foll owed by oral fluconazole consolidation and
mai nt enance therapy. These results suggest that AnBi sone
may becone the preferred option for initial therapy.

[Slide.]

This slide lists a nunber of less frequently
encountered fungal species for which there have been reports
of successful therapy with AnBi sonme. These reports suggest
that the full spectrumof activity of anphotericin B has
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been retained in the |iposomal product.

[Slide.]

I n Europe, we have conpleted two studies conparing
AnBi sone and anphotericin B as enpirical therapy in febrile
neutropeni ¢ patients nonresponsive to four days of broad-
spectrum anti biotic therapy.

One of these studies, 104-10, included 134 adult
patients. The second trial, Study 104-14, involved 205
pediatric patients. A summary of the results of these
trials can be found in your briefing docunent. These
studi es were open-|label and had smaller enrollnents than are
now consi dered opti mal .

They do, however, provide support evidence that
AnBi sone can be successfully utilized for enpirical therapy.

[Slide.]

| have made the follow ng points this norning.
AnBi sone can successfully treat patients with invasive
nycosi s who cannot receive standard anphotericin B therapy.
Furthernore, AnBi sone has verified therapeutic efficacy
agai nst aspergillosis, candidiasis and cryptococcosis.

[Slide.]

AnBi sone has been widely used in Europe and in
ot her countries throughout the world. The data which have
been presented thus far and those which will be presented by
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Dr. Wal sh confirmthat the therapeutic efficacy of
anphotericin B has been retained in the |iposomal AnBi sone
pr oduct .

The safety benefits are inpressive and have
permtted | arge doses to be admnistered with little
toxicity. W have all held the hope that the ability to
deliver these higher doses would mani fest a therapeutic
advant age as seen in ani mal nodel s.

This is clear fromthose patients unable to
recei ve conventional anphotericin B who have been
successfully treated with AnBi sone. The early experience in
cryptococcal neningitis and the results that Dr. Wal sh w ||
present suggest that these advantages will becone apparent
i n other areas.

| would now like to introduce Dr. Thomas Wal sh of
the National Cancer Institute who will present the U S
enpirical study.

Effi cacy and Safety Overvi ew

DR. WALSH  Good norni ng.

[Slide.]

| nvasi ve fungal infections in neutropenic patients
are an inportant cause of norbidity and nortality. Early
di agnosis is difficult and persistent fever nmay be the only

sign. A delay in treatnent may |ead to di ssem nation,
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increased norbidity and nortality in this very vul nerable
patient popul ation.

[Slide.]

The rationale for enpirical antifungal therapy is
to provide early therapy for undi agnosed fungal infections
or system c prophylaxis for high-risk patients.
Anphotericin Bis currently the drug of choice despite its
toxicity profile.

A lipid formul ati on of anphotericin B nmay provide
a better option of reducing toxicity while preserving
antifungal efficacy.

[Slide.]

Two wor kshops were sponsored by the Food and Drug
Adm nistration in 1994 and 1995 | eading to the
recommendati on of a study design for evaluating |iposoma
antifungal agents for enpirical antifungal therapy in
persistently febrile neutropenic patients.

[Slide.]

These workshops I ead to the recommendati on that
the study should conpare a lipid fornul ati on of anphotericin
B versus traditional anphotericin B, that the study should
be a doubl e-blinded, random zed equival ence trial, that the
study should utilize a direct confidence-interval approach
for efficacy and, finally, that resolution of fever alone
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was i nadequate as a primary endpoint.

[Slide.]

These findings lead to a random zed, doubl e-blind
mul ticenter trial of AnBisone versus traditional
anphotericin B in what is known as the pivotal trial 94-0-
002. This study was designed according to the
recomendati ons of the af orenentioned FDA-sponsored
nmeetings. It was also developed in collaboration with the
National Institute of Allergy and Infectious D seases,
Mycosi s Study G oup, and involved 32 centers.

[Slide.]

The trial design was double-blind and random zed 1
to 1. The inclusion criteria included ages 2 to 80 years,
chenot her apy, absol ute neutrophil count |ess than 500, a
fever greater than 38 degrees Centigrade, broad-spectrum
anti bacterial therapy for nore than 96 hours and, finally, a
serumcreatinine less than twice the upper limt of normal.

[Slide.]

The sanpl e size determ nation was based on an
anticipated febrile response rate of 70 percent for
anphotericin B. The study had an 80 percent statistical
power to determ ne differences of 10 percent within a
95 percent two-sided confidence interval. Such a study
design required 330 eval uabl e patients per treatnent group.
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[Slide.]

Patients were stratified by center as well as by
risk factor. Patients were divided into |owrisk and high-
ri sk groups, anong the high-risk-group patients who had
received prior enpirical anphotericin B, the presence of
al | ogenei ¢ bone-marrow transpl antati on and those who had
rel apsed acute | eukem a.

[Slide.]

This study design was for patients to be treated
initially with the standard dosage of AnBi sone seen here at
3 ny/ kg/ day and anphotericin B at 0.6 ng/kg/day. Follow ng
appropriate guidelines with in the protocol, dosages may
have been elevated to internedi ate dosages, as indicated
here, at 4.5 ng/kg of AnBi sonme and 0.9 ng/ kg of anphotericin
B, or at 6 ng/kg of AnBisone or 1.2 ng/kg of anphotericin B
in the high dosage.

Shoul d the patient develop toxicity, |owered
dosages of such drug were permtted at 1.5 and 0.3 ng/kg
respectively as seen in the left colum.

[Slide.]

Patients continued on antifungal therapy until
neutrophil recovery and up to three days after recovery.
Patients were permtted to remain on study for a maxi nmum of
42 days unless a positive fungal infection by culture was
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obtai ned. The duration of therapy wth confirmed fungal
infection was for 14 days follow ng a negative cul ture.

[Slide.]

Success was determ ned using a conposite endpoint.
Al'l of the followng were required to occur; survival for
seven days after study drug, resolution of fever during the
neutropeni c period, resolution of mcrobiologically
confirmed study entry fungal infection, no proven or
presunmed fungal infections during drug therapy or within
seven days after the | ast dosage of study drug and, finally,
study drug was not prenmaturely discontinued due to toxicity
or lack of efficacy.

In addition, the primary conposite endpoint,
secondary efficacy variables included in incidence of proven
enmergent fungal infections.

[Slide.]

I n assessing safety paraneters, the overal
i nci dence of adverse events, incidence of Gade 3 or Gade 4
toxicity, infusion-related reactions, nephrotoxicity,
hypokal em a and hepatotoxicity were specified in the
protocol for eval uation.

[Slide.]

I n assessing infusion-related reactions during the
i nfusion of blinded study drug or within one hour of
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i nfusion, the foll ow ng paraneters were nonitored
prospectively; fever spike, chills, rigors, nausea, vonmting
and ot her reactions including cardiorespiratory events.

[Slide.]

W will now address the results of the study by
first examning the patient popul ation.

[Slide.]

347 patients were enrolled onto the AnBi sone arm
and 355 onto the anphotericin B arm A nodified intent-to-
treat analysis was perforned on the 343 AnBi sone and 344
anphotericin-B-treated patients who were random zed and
recei ved at | east one dose of study drug.

Patients were equally stratified as high risk, 117
and 119, respectively, and |low risk, 226 and 225,
respectively.

[Slide.]

Treat ment groups were conparable for age including
patients 2 to less than 13 years, 13 to | ess than 65 years,
and greater than or equal to 65 years of age. Treatnent
groups were al so conparable for sex and race. It is a
strength in our study that enrollnment included nore than
10 percent pediatric patients and approximately 12 percent
el derly patients.

In addition, nearly half of the patients in each
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treat ment group were wonen.

[Slide.]

Anong the patient characteristics, patients were
equal ly distributed for bone-marrow transpl antation and for
chenot herapy. Approxinately one-third of the bone-narrow
transpl antation were allogeneic and two thirds were
autol ogous. Patients were also equally distributed for
solid tunors and for hematol ogi cal malignancies including
| eukem a and | ynphona.

[Slide.]

I n assessing patients undergoi ng premature
di scontinuation, there was a relatively equally frequency of
di scontinuation, 26 percent on AnBi sone, 29 percent
anphotericin B. However, there was a significant reduction
in the frequency of premature discontinuation due to
i nfusion-related reactions in AnBi sone at 2 percent versus
anphotericin B at 6 percent.

[Slide.]

Ef fi cacy was assessed using the conposite endpoi nt
of success as well as its five conponents. The overal
success rate of AnBi sone versus anphotericin B using the
conposite endpoint was sim |l ar and approxi mately 50 percent
on each arm

[Slide.]
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The results were also simlar between AnBi sonme and
anphotericin B for each paraneter of success including
survival through seven days post study drug, fever resolving
during the neutropenic period, prenmature discontinuation of
study drug due to toxicity or lack of efficacy and
resol ution of baseline fungal infections.

However, there was a difference between the
presence of proven energing fungal infections which we wll
di scuss at greater length. The paraneter here on the third
line reflects both proven and presuned invasive fungal
i nfections.

[Slide.]

The confidence intervals for overall success,
survival and fever resolution during neutropenia are
presented here. These are tightly confined within 10
percent. For the paranmeter of overall success, the
confidence interval denonstrates that AnBi sone may be from
6.8 percent less to 8.2 percent nore effective than the
tradi tional anphotericin B using the conposite endpoint.

[Slide.]

As shown here by the 95 percent confidence
intervals, the therapeutic equival ence between AnBi sone and
anphotericin B was i ndependent of the patient's age and risk
factor and was al so i ndependent of whether the patient
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recei ved basel i ne antifungal prophylaxis or reconbi nant
col ony-stinmul ati ng factors.

The bottom axis depicted here reflects the
breakdown farther of adults versus pediatrics, high-risk
versus | ow risk, baseline antifungal prophylaxis and no
basel i ne antifungal prophyl axis, reconbinant col ony-
stinmulating factors and no reconbi nant col ony-stinul ati ng
factors.

[Slide.]

We have established the equival ence of AnmBi sone
and anphotericin B based upon the conposite endpoint of
success. We will now shift our attention to a discussion of
proven energent breakthrough fungal infections. The
protocol specified the incidence of energent fungal
i nfections as an efficacy endpoint.

It has been estimated that as many as one-third of
neutropeni c patients who remain febrile despite broad-
spectrumantibiotic therapy wll, if untreated, have a
docunent ed i nvasive fungal infection.

[Slide.]

This next slide indicates the effects of using
enpirical antifungal therapy in this setting. The left
hi st ogram denonstrates the group at potential risk for
i nvasive fungal infection. As denonstrated in the right
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hi stogram we woul d expect that sone of these patients wll
have no manifestations of fungal infection as shown in
green.

We woul d al so expect that sone may devel op
clinical evidence of fungal infection which was not
m crobi ol ogically or histologically confirned. These wll
be patients with presuned fungal infections.

Finally, even with a potent drug such as
anphotericin B, sone patients will still have the energence
or breakthrough of a proven fungal infection shown here in
red. In this random zed study, the absence of an energent
fungal infection was one of the criteria for success. The
criteria for diagnosis of a proven fungal infection were
specified in the protocol.

These criteria were devel oped with i nput from
experts in antifungal therapy, fromthe investigators and
fromthe FDA nedical reviewers. The purpose of specifying
these criteria was to insure proper docunentation of
i nvasi ve fungal infections in this study popul ation.

The blinded investigators were asked to indicate
whet her a fungal infection was proven or presuned on the
study case-report forns. |t becanme apparent that there were
nore proven energent fungal infections designated in the
anphotericin B group. Conversely, there were nore presuned
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i nfections on AnBi sone.

We, therefore, reviewed all the energent funga
infections using the strict protocol criteria for proven
i nfections.

[Slide.]

This slide denonstrates the infecting fungal
species for the blinded investigator-desi gnated proven
infections, 16 patients in the AnBi sonme armand 32 patients
in the anphotericin B arm Sone of the energent fungal
i nfections designated by the investigators as proven did not
appear to neet the strict protocol-specified criteria for
proven infection.

Because of this, and, in addition to our
interpretation, we requested that all fungal infections
listed as enmergent by the investigators be reexanmined in a
bl i nded, independent evaluation. This evaluation, using the
strict protocol -specified criteria, was performed by Dr.
John Wngard of the University of Florida at Gainesville.
Dr. Wngard was not a participant in this study.

| will now present how the energent fungal
i nfections were further anal yzed based upon the strict
protocol -defined criteria.

[Slide.]

The i ndependent reviewers blinded reclassification
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for the AnBi sone group is presented in this slide. Six
infections were reclassified from proven to presuned.
Positive urine or stool culture, or the recovery of Candida
speci es from bronchoal veol ar | avage fluid was not considered
definitive.

For sinus aspergillosis, nasal culture also was
not considered definitive. The independent reviewer also
exam ned all presuned infections in the AnBi sone group.

This review of the presunmed energent fungal infections in
t he AnBi sone group did not reveal any additional proven
i nvasi ve fungal infections.

As a result of this analysis, the AnBi sone group
was determ ned to have ten patients with proven energent
br eakt hr ough i nvasi ve fungal infections.

[Slide.]

This slide presents the results of the blinded
review of this anphotericin B group. Six infections were
reclassified fromproven to presuned. This, again, was due
to the lack of definitive cultures or histol ogy.

The review of the investigator-designated presuned
energent fungal infections in the anmphotericin B group did
not reveal additional proven fungal infections. As a result
of this analysis, the nunber with proven invasive fungal
infections in the anphotericin B group is now 26 patients.
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[Slide.]

This slide presents the analysis of all patients
with infections designated as presuned by the investigators.
None of the reported presuned infections neet the criteria
for proven infection. However, an additional six patients
in each treatnent group were reclassified to presunmed from
t he proven category.

Sone of the patients had a separately diagnosed
proven infection in addition to their presumed infection.
Therefore, these patients were already included under the
proven category. The remaining are patients with only
presumnmed fungal infection.

[Slide.]

In the advisory commttee's briefing docunent,
three reviews of proven energent fungal infections are
presented; the investigator's review, the sponsor's review
and Dr. Wngard' s independent review, all of which were
blinded. The results of the sponsor's review and the
i ndependent blinded review were simlar. Therefore, we are
sunmari zing only the investigator's and the independent
revi ewer's assessments.

[Slide.]

As indicated on this slide, 16 patients in the
AnBi sone arm versus 32 patients in the anphotericin B arm
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had i nvestigator-desi gnated proven fungal infections for a
p-val ue of 0.021 by Cochran Mantel Haenszel chi square. The
bl i nded review using the strict protocol criteria
denonstrated 10 in the AnBi sone armversus 26 in the
anphotericin B armfor a p-value of 0.007.

[Slide.]

The sites of infection for these invasive nycoses
accepted as proven by the protocol criteria are presented
here. There were three instances of candi dem a during
AnBi sone therapy versus 12 during traditional anphotericin B
therapy. There were four instances of docunented
br eakt hr ough i nvasive respiratory aspergillosis for AnBi sonme
versus 9 for traditional anphotericin B.

For the key pathogens, Candida and Aspergill us,
the nunbers are clearly lower for AnBisonme. The |ess
frequent infections are also shown, Fusarium Micor,

Crypt ococcus and U ocl adi um

[Slide.]

This slide now returns to our original construct
of possible outconme of enpirical therapy. It can be seen
that AnBisome is nore effective in preventing proven
i nvasi ve fungal infections. However, both drugs have
reduced the nunber of energent infections fromthe 30
percent that woul d be expected in the absence of therapy.
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[Slide.]

| would |ike to now address the issue of survival
out cones for these patients.

[Slide.]

There was a trend toward a reduction in the nunber
of deaths on AnBi sone, 25 versus 36 on anphotericin B
However, this difference was not statistically significant
with a p-value of 0.143.

[Slide.]

There also was a difference in the frequency of
fungal infections as a primary or contributing cause of
death with 4 in the AnrBisone armversus 11 in anphotericin
B

[Slide.]

These data relate death rates to invasive fungal
infection. As mght be anticipated, patients with no
evi dence of fungal infection had the |owest rate of death.
This was 6 percent for both study groups. Patients with
presunmed fungal infections had a 15 and 29 percent nortality
respectively on AnBi sone versus anphotericin B.

Patients with proven fungal infections had the
hi ghest nortality; 33 percent versus 46 percent respectively
on AnBi sone versus anphotericin B. |In both the presuned and
the proven fungal -infection categories, there were | ower
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rates of death in the AnBi sone group

[Slide.]

In the next two slides, the fungal -rel ated deat hs
are listed for the energent fungal -infection groups, proven
and presunmed. Two of the four fungal -related deaths in
AnBi sone were in patients with proven fungal infections.

Ni ne of the 11 fungal -rel ated deaths for anphotericin B were
also in the proven-infection group. The species and sites
of infections related to death are also given here.

[Slide.]

The other two fungal -rel ated deaths in each group
occurred in patients with presuned fungal infections. The

sites and causative species are again |isted.

[ Slide.]
W will now turn our attention to safety.
[ Slide.]

Three different categories of adverse events were
prospectively defined and recorded on separate case-report
fornms. These categories were infusion-related reactions,
non-fungal infections and non-system c fungal infections,
and all other toxicities.

[Slide.]

This slide denonstrates the frequency of severe
Grade 3 or Grade 4 toxicity fromany of these adverse-event
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categories. There was a significant reduction in the
overall incidence of these events as well as in the

i nci dence as indicated here of chills, fever, dyspnea,
nausea and vomting in the AnBi sone arm versus the
anphotericin B arm Al other events had simlar frequency.

[Slide.]

As noted previously in the presentation, infusion-
related reactions were prospectively defined as adverse
events; fevers, chills, rigors, nausea, vomting, et cetera
whi ch occurred during study-drug infusion or within one hour
of conpletion of study-drug infusion. It is inportant to
enphasi ze that patients were not prenedicated prior to the
initial infusion of study drug.

The primary physician had the option of
prenmedi cati ng on subsequent infusions or treating patients
who devel oped infusion-related toxicity during the course of
t he drug adm ni stration.

[Slide.]

This slide denonstrates significantly fewer
febrile responses in AnBi sone versus anphotericin B on the
Day 1 of infusion. Please note that the differences were
observed using several different fever-spiked criteria as
indicated here at greater than 0.3 degrees Centigrade,
greater than or equal to 0.6 degrees Centigrade and greater

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

52

than or equal to 1 degree Centi grade.

[Slide.]

Al so, as indicated, there were significantly fewer
i nci dences of chills and rigor as well as other reactions
w th AnBi sone which we will detail farther

Reduction in the incidence of infusion-related
events were further seen in the subgroup of children |ess
than 13 years of age including a reduction in the incidence
of fever spikes, chills and rigor, nausea and vomting and
other reactions. There also was a reduction of patients
recei ving prenedi cati on on subsequent infusions in 176
AnBi sone reci pients versus 251 anphotericin B recipients.

These reductions included, as indicated here,
reductions in the use of acetam nophen, di phenhydram ne,
meperi di ne, hydrocortisone and | orazepam

[Slide.]

The increased use of neperidine and hydrocorti sone
in patients using anphotericin B is further apparent when we
exam ne the total nunber of doses adm nistered. It can be
seen al so that these agents were used in only 4 percent and
7 percent of AnBi some infusions respectively.

[Slide.]

I n assessing the nonfebrile infusion-related
reactions during all infusions, there was a substantially
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| oner overall incidence of these events as well as fewer
patients with chills and vomting in the AnBi sone versus the
anphotericin B arm

O note, there were nore patients who sustai ned a
flushing or vasodilatation reaction on the AnBi sone arm
versus the anmphotericin B armat 5.2 percent versus
0.6 percent.

[Slide.]

This slide shows a constellation of
cardi orespiratory events including dyspnea, hypotension,
tachycardi a, hypertension and hypoxia. These infusion-
rel ated events were significantly less frequent in the
AnBi some versus the anphotericin B arm

[Slide.]

There al so was a significant reduction in the
i nci dence of nephrotoxicity as defined by a 1.5 tinmes or
2 times increase frombaseline in creatinine in AnBi sone
versus anphotericin B. There was also a significant
reduction in the frequency of hypokal em a but no difference
in the frequency of hepatotoxicity.

[Slide.] In this patient population, potentially
nephrot oxi ¢ agents are frequently prescribed. The |ower
i nci dence of nephrotoxicity on AnBisone is seen in patients
adm ni stered i ncreasingly additional nephrotoxic drugs as
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one proceeds fromO or 1 nedication, 2 concomtant
nephrot oxi ¢ agents or greater than 3 nephrotoxic agents.

[Slide.]

I n patients undergoi ng all ogenei c bone-nmarrow
transpl antation, an i nmunosuppressant w th nephrotoxic
potential is often required. The |ower incidence of
nephrotoxicity for AnBi sone and anphotericin B is shown here
for this subgroup of patients.

[Slide.]

There were fewer patients in the AnBi sone arm who
di sconti nued drug due to an infusion-rel ated adverse event.
Fewer patients in the AnBi sone arm had their dose reduced
due to either a non-infusion-related adverse event or an
i nfusi on-rel ated adverse event.

As treating physicians, we have | ong been
concerned about the frequent need to interrupt or
di sconti nue anphotericin B in these high-risk patients. It
is likely that the efficacy benefits of AnBi sone
denonstrated in this study are due both to the higher
dosages adm nistered and to the | essened need to reduce
dosages.

[Slide.]

In summary, this random zed, doubl e-Dblind,
controlled trial of AnBisonme versus anphotericin B
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denonstrated that AnBi sonme was equi val ent to anphotericin B
using a conposite endpoint. AnBisone was nore effective in
preventing proven invasive fungal infections and fungal -

i nfection-rel ated deat hs.

This study al so denonstrated that AnBi sone was
significantly | ess nephrotoxic, was associated with fewer
cardi orespiratory adverse events, was associated with fewer
severe adverse events and had significantly reduced
infusion-related toxicity.

| thank you for your attention.

DR. HAMVER:  Thank you very nmuch for a very clear
efficient presentation.

W are running a little ahead of schedule so it
gives us the opportunity, | think, now to take a few m nutes
for questions for the sponsor's presentation. W wll have
sonme time to return to this later. | was wondering if there
are i nredi at e questi ons.

DR. FEINBERG | have a question about the study
design in terns of what was done with the dosing. It was
stated that the doses could be increased per protocol from
initial doses of 3.0 ng/kg for AnBisone or 0.6 ng/kg for
anphotericin B. But you didn't indicate what deci sion-
maki ng drove these increases.

It was nmade cl ear that decreases were for toxicity
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and | don't believe the data showed whet her patients
actually did have their doses increased or decreased. So |
wonder if you could speak to that.

DR, BUELL: Yes. Wen we were constructing the
protocol and we had all of the participating sites there in
the protocol design, they requested an option to be able to
i ncrease the dose within the blinded study either by a
50 percent or 100 percent anount.

The deci sion was based, basically, on their
clinical concern or estimate for the patient, the way they
m ght treat a patient if they were treating with
anphotericin B in the ordinary circunstance. |f they saw
pul monary infiltrates or sonething that troubled them they
m ght make a decision to increase the dose to the point
where it is tolerated by the patient.

So it was really the investigator's clinical
judgenent. We did set one criterion for recommendi ng the
reduction and that was based on nephrotoxicity. But they
could either interrupt or reduce the dose or they m ght
interrupt for a few days and start at the |ower dose if they
were encountering toxicity problens, all within the blinded
st udy.

DR. FEINBERG So do you have data, then, on how
many patients in each group were, in fact, either dose-
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i ncreased or dose-reduced?

DR. BUELL: Yes. Can we see the |ast 3-day slide?
In both groups, it was blinded and so the investigators
didn't know which drug the patient was on. But, in both
groups, there was sone raising of dosage and in both groups,
there was sone | oweri ng

[Slide.]

This reflects whether they were on standard,
internmedi ate or high doses on average during the last three
days of receiving study drug. It is one way we have of
representing this. You can see that there were sonmewhat
nore patients on AnBisone, in yellow, on internedi ate and
hi gh doses and a bit nore on anphotericin B that had been
reduced to the | ower dose.

Let me just add that Dr. WAl sh did show, in one of
his last slides, that we | ooked at the nunber of tines the
dose was reduced or interrupted and that was greater in the
anphotericin B arm

DR. WONG | aminterested by the difference you
find in proven versus presuned fungal infections. Nowhere
in the briefing book or presentation today did you define
these terns precisely for us. So I was wondering if you
woul d do that. And then, kind of follow ups to that, how
many patients in each group had autopsi es and how many

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

58

patients in whomit was deci ded had proven infections would
have been classified as presuned infection had they not had
aut opsi es?

DR. BUELL: The autopsies were done in alimted
nunber of patients. |In the sponsor's review, we noted two
patients who had the findings of invasive fungal infection
at autopsy that were done outside the seven-day cutoff for
the study. | included those two as proven infections in the
sponsor's anal ysi s.

DR. WONG  Coul d you define for us what proven
infection is as opposed to presuned infection?

DR. BUELL: Yes. That took three pages of an
appendi x to the protocol. The one that was nost conpletely
detailed was for the pul nonary infections where, for
Aspergillus, you had to have the clinical picture and you
had to have a positive biopsy or a positive recovery by
bronchoal veol ar | avage. It would be simlar for other
filamentous fungi.

For candidiasis, the recovery of Candi da organi sns
froma BAL was not considered definitive and that woul d have
required transbronchi al biopsy or other biopsy to show the
presence of the infection. So that is for pul nonary.

Candi demi as are clear. You had to have the
positive cultures. For other sites such as dissem nated or
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chronic candidiasis, we required a scan that was positive
and a prior identification of having had a fungem a or, in
sonme instances, there were actually biopsies done.

So those were the primary ones. The others al
required the culture of a normally sterile site with the
fungal infection--for exanple, pleural fluid. For sonething
i ke invasive candidiasis, you had to have a biopsy
confirmation show ng invasive fungal el enents.

Superficial infections were not considered proven
i nfections for purposes of this study.

DR. WONG But a positive blood culture was
sufficient for candi da?

DR BUELL: Yes.

DR. WONG | wonder if you just have those three
pages that you could share with us.

DR BUELL: | have themw th the protocol. W
were thinking of making a projection but they were a little
too cunbersone. | wll be happy to show themto you

DR. ELASHOFF: | have two questions. The first
has to do with the study seens to have been powered for the
fever endpoint which doesn't seemto be one of the primary
endpoi nt s.

DR. BUELL: W had to have a rationale for
selecting a sanple size. W took the results of a prior
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study by the EORTC with a fever-resolution rate of

70 percent and did our sanple cal cul ati on based on our need
to have a 10 percent delta. And that canme to 330. Once we
had arrived at the sanple-size calculation, we ran kind of a
reverse analysis to see, at various incidences, what delta
we were capabl e of detecting.

At 50 percent incidence, we would have been able
to detect a 12 percent difference based on the sanple size.

For the proven energent fungal infections, which
we have been | ooking at, our power to detect differences for
the results we have seen was 88 percent.

Does that address your question?

DR. ELASHOFF: The second thing | wanted to ask is
how successful, in this study, was blinding especially since
many adverse events were probably felt by investigators
bef orehand to be nore typical of the anphotericin B. Part
of the reason | am asking about this is if specific
additional things |ike culture or biopsy are necessary for
proven infections, then there is a potential bias in what
the investigator orders if blinding is not successful.

So what additional information do you have about
whet her bl indi ng was successful or not?

DR. BUELL: | was thinking of actually bringing a
prop for this answer. W went to great |lengths to assure
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that the study was blinded. AnBisone is a cloudy yellow
sol ution and anphotericin Bis clear. W had two

techni ques. One involved using a sleeve-like plastic
material, alnost |like a trash bag.

You can see through it enough to see bubbl es but
you can't tell whether it is cloudy or clear.

Al ternatively, we had a particular kind if infusion punp
call ed the provider punp which had an orange tubing that was
light protective. That also effectively blinded it.

The investigators have told us that they coul dn't
tell. If we can look for a mnute at the reactions.

[Slide.]

The one that would be nost of a clue that it was
anphotericin B rather than AnBi sonme would be the chills and
rigors. But these patients have fever spi kes anyway because
of their condition and chills were frequently seen. If you
| ook here, imagine in the doubl e-blinded situation, you
have, overall in the course of your experience, 37 percent
having chills here and 74 percent here.

So this wouldn't be enough to really give you the
accurate one. On the Day-1 infusion reactions, it was,
bel i eve, 18 percent versus about 38 percent. | don't have
that slide in front of nme. So there wasn't enough, really,
of an early clue.
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Al so, these were adm ni stered by nurses on the
wards and the investigators weren't really there | ooking at
this all the tine.

DR. ELASHOFF: Did you, in fact, ask investigators
to guess in this study? They do that in sone studies.

DR BUELL: | have asked investigators personally
if they knew, and they said they didn't. | can tell you one
story of a patient who had a biopsy at entry that cane back
as Mucor. The lesion faded and cleared while the patient
was neutropenic. This investigator thought that this
i ndi cated that AnBi sone was a good drug.

And | asked himwhy. He said the patient had no
reactions and his creatinine didn't budge. That patient, in
fact, was an anphotericin B patient. So anphotericin B
patients don't always show this. W are confortable that we
had adequat e bl i ndi ng.

Tom do you have any comments about it?

DR WALSH: W really took major efforts to try to
ascertain that the study was blinded as extensively as
possible. | won't recapitulate the points that Don had nade
but mechanically one could clearly not make the distinction.
| ndeed, we had maj or concerns fromthe nurses,
predom nantly, that they were not able to distinguish the
difference and there, there was no vested interest other
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than, clearly, that the patient be well cared for

But, nonethel ess, we were able to convince all the
participating centers, nursing departnents wthin standard
operation procedures to literally have the bags blinded as
well as the tubings literally all the way down to the
patient catheter access site.

What al so was quite apparent, however, was not
only a sonmewhat hi gher frequency on AnBi sone than what, in a
sense, the conventional mght think of total absence of
infusion-related toxicity, but, also, surprisingly |ower
anounts on anphotericin B. Sonetines in the literature, we
read 80, 90 percent attributable infusion-related
toxicities.

| nst ead, when one | ooks very carefully, nuch of
this fever, if it is not carefully prospectively nonitored,
which we did with a separate bedsi de data-retrieval sheet,
one can then confuse the baseline fever associated with the
infection, be it a bacterial or fungal infection, with
infusion-related toxicity.

As one anecdote deserves another, | would share
with you that ny research nurse and I, during the early
phase of this blinded study, were called urgently to the
bedsi de just as our patient was going to start receiving her
infusion. M research nurse, Maureen MAvoy, had stepped
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away and had returned and then she paged ne.

We both ran to the bedside and the patient was
having marked rigors and chills. The IV infusion was goi ng
and the nurse asked, "Shouldn't we prenedicate this
patient?" | said, "Well, the protocol doesn't require that
but if we do have infusion-related actions during therapy,
we can intervene."

At that point, Maureen MAvoy | ooked up at the
i nfusion bottle and asked, "Well, don't you think we shoul d
turn the punp on at the point?" So, indeed, the fever which
was being attributable to the conpound actually was due to
t he underlying infection.

It is not as easy to discern cause of fever unless
you carefully, neticulously, in a blinded way, prospectively
docunent it. To ny know edge, this is the first study that
really has characterized that.

DR. LI PSKY: A few questions about kinetics. |Is
there not both |iposonal -associ ated and non-associ at ed
anphotericin in the plasma of patients?

DR BUELL: CQur assay does not allow us to
di stinguish that. W believe that it remains tightly bound
in the AnBi sone because, at the high levels that we have,
even if there were 1 or 2 percent association, we would
expect to have nephrotoxicity in these higher doses that we
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are adm ni stering.

So we believe it is bound and we are devel opi ng
the assay to |l ook at that specifically.

DR. LI PSKY: Can you account for what happens to
t he anphotericin after it is admnistered? Can you do a
tabul ati on of where it goes, how nuch is elimnated, how
much stays behind in the body?

DR. BUELL: W did provide pharmacokinetic
paraneters with clearance and vol une and distribution and
those sorts of things. Here we have a product which can
circulate and is also taken up by the reticul oendot heli al
system W envision there is sone sort of interaction
t here.

W did a study in animls where we adm ni stered
the drug for 90 days and then we | ooked at the washout.

That was our 90-day tox study with follow up. You could see
hi gh concentrations or large anounts in the liver and spleen
primarily, but also |lesser anobunts in other tissues at the
end of that and you could watch those decrease over tine
over three to four weeks.

In that situation, if you |ook at the serum you
can detect low levels for prolonged periods of tine. As far
as specifically what happens, we have been tal king for sone
ti me about doing a double-labeled study with the tritiumin
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t he anmphotericin and C14 in the |iposone. That is sonething
that is of great interest to us but we haven't achieved it
yet.

DR. LIPSKY: So, after the adm nistration of this
conpound, which is, what, fivefold, approxinmately, greater
than you woul d adm ni ster anphotericin, you presune there
woul d be a prol onged body burden of anphotericin after the
di sconti nuati on?

DR BUELL: Yes. W do believe that. Wy don't
we show the 90-day tox. The slide is there. Let's |ook at
that. | can just point out--

[Slide.]

As you see, these are 1, 4 and 12 ng/kg
adm ni strations, 91 days. So it was a longer-termtoxicity
study. Then the drug was stopped. But you can see, |iver
and spleen are the predom nant organs that contain the
material, kidney lung. There would be trace anounts or
smal | amounts in other tissues including the brain; then, of
course, larger anounts at the higher doses.

Then, if you |ook over tine, 1, 2 and 3 weeks
| ater, you can see it disappearing fromthe issue. So it is
exactly as you have described it.

DR EL-SADR | apologize if | mssed this. | had
to step out. The study followup period was how | ong after
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conpl eti on?

DR. BUELL: The drug was discontinued when the
patient recovered from neutropenia or else had a premature
di scontinuation. The patients were foll owed for seven days
after that and had a foll owup assessnent at that point.

DR. EL-SADR: So you don't have nortality or any
ot her data beyond seven days after discontinuation of study?

DR BUELL: W didn't systematically follow and
collect data after seven days after therapy.

DR. HAMMER: Can you detail the presuned
infections a little bit nore? | think that is really one of
the points that the group needs to see. You nust have a
tabl e of what those are and sone hypothesis as to whet her
t hese were blunted or what you feel about these. | think
they were driven by pul nonary syndrones if | renmenber the
table correctly.

DR BUELL: That's exactly right. Let's |ook at
this slide, Slide 78.

[Slide.]

When | becane aware of these findings where the
proven ones were primarily in anphotericin B but there were
nore presuned in AnBisone, | took a very careful |ook at
what the reasons were for nmaki ng these di agnoses and al so
| ooked at what the suspected organi sns were.
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| laid it out inthis slide. The majority were
based on X-ray infiltrates and not often a classic
infiltrate of sonething like a halo sign that you associate
Wi th Aspergillus but sometinmes rather just descriptions of
diffuse infiltrates.

Sonetines, a radiologist would say this was
consistent wth Aspergillus and, as soon as that happens, of
course, it becones a highly suspect thing, although if you
read the description of the X-ray, it mght not necessarily
have been characteristic.

So the investigators were suspecting that there
m ght be Aspergillosis or Candi da pneunonia. This was
usual | y because they had other positive cultures in the body
for Candida and had an infiltrate. 1In both groups, there
were pul nonary reasons. Sonetines, they were just going on
the basis of the chronic prolonged fever. Rarely, they
m ght have a scan which showed sone lesions in the liver but
wi t hout any confirmatory mycol ogy.

So these are the sites and kind of the suspected
organi sms in the presuned group

DR HAMVER. Did nost or all of those have an
isolate fromsonme either top superficial site or--because
they classified it as Aspergillosis or Candida. | assune
that was nmade because they had a culture of the surface or--
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DR. BUELL: The Aspergillus was usually based on
seeing infiltrates in the chest. | was sonewhat surprised
at how nondescri pt--even sone were described as ground gl ass
whi ch you usually think of, like, in adult-respiratory
di stress picture. But even then sonetines that was called a
presuned infection. They usually blamed Aspergillus if they
didn't have Candida. |If they had heavy Candi da growth which
you often can find in the throat or stool, then they were
nmore suspicious of it being due to candi di asis.

DR. HAMMER. | also noticed that there appeared to
be nore anti bacterial agent nodification in the AnBi sone
group than the anphotericin B group if | renenber that
correctly fromthe briefing docunent, and what contri bution
that may have nmade to the defervescence conponent of the
success criteria.

DR. BUELL: This cane up at the prior advisory
comm ttee neeting |ooking at enpirical therapy. Let's |ook
at the slide on that.

[Slide.]

You need to add 71 and 128, and that is 199. And
45 and 154 is 200. So 199 AnBi sone patients and 200
anphotericin B patients revolved their fever during the
neutropeni c period. W have |ooked at that group for
antibiotic nodification.
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We defined antibiotic nodification as the addition
of a new antibacterial, the addition of a new anti protozoal
or new antifungal agent that was not being adm ni stered at
study entry. \Wen there were no changes, you can see, fever
resolution was 88 percent in both groups. There were
slightly nore patients that had antibiotics nodified on
AnBi sone.

The response to fever was conparable, though, in
both these popul ations that had antibiotic nodification. It
is alnost kind of a reverse thing. |If the patient's fever
isn't responding, | think there would be nore of a tendency
to be mani pulating the other treatnents in addition to the
fact that these patients were both on antifungal agents in
t he study.

DR ELASHOFF: I'msorry. | can't understand this
sl i de.

DR. BUELL: Let's put it back up. What we showed
was the success paraneters.

DR. ELASHOFF: The issue is that | thought you
said that the 200 patients in each group represented here
are people who had fever that went down and then you have
got an 80 percent rate of people whose fever went down. So
there is some aspect of either who is represented in the
slide or what the success rate is that |I didn't understand.
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DR. BUELL: Let nme clarify. This population is
pati ents whose fever responded during the neutropenic
period. | neant to say that we | ooked at the success
paraneter and it was 88 percent and 88 percent, not fever
response. That was a m stake on ny part. And the success
was 82 and 74.

So here, we are |ooking at the inpact of
antibiotic nodification on the success paraneter and we are
| ooki ng at, for those whose fever responded, what role did
antibiotic nodification play. So the data was right, but ny
statenent was not quite right.

DR. MATHEWS: | have one question on the dosage
equi val ency between anphotericin B and AnBi sone. What is
t hat based on, that 5 to 1 ratio, and the standard dose of
3 ng/ kg?

DR. BUELL: |In the European study, conpassionate
experience that Dr. Prentice nentioned, the average dose
that was adm nistered to patients in Europe had been about
2.8 ng/kg. So we decided that that is likely to be an
effective dose for the study. W brought it up to 3 just to
have the even nunber.

The 0.6 ng/ kg of anphotericin B was an agreed-upon
dose that seened reasonable to the investigators when we
gathered the investigators fromthe 30 sites in witing the
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final version of the protocol. Sone used |less routinely.
Sonme used a little bit higher dose routinely. Because they
had the flexibility to nodify the doses, they agreed on the
0.6 and they felt that the 0.6 was likely to be a reasonabl e
effective dose for enpirical therapy.

DR. MATHEWS: It is curious because only about
4 percent of the product is actually anphotericin; right?

DR. BUELL: | just need to clarify. Wen we say
that we are adm nistering 3 ng/ kg of AnBi sone, we are al ways
tal ki ng about the anmount of anphotericin B in the product
that is being adm nistered. That is not the total product
with the sucrose and everything el se.

DR. MATHEWS: Okay. That wasn't clear.

DR BUELL: That is how we get--in the aninal
studies | showed you where they both received 1 ng/kg, that
is based on the amount of anphotericin B.

DR. MATHEWS: Ckay. Thank you.

DR. BUELL: And then the in vitro sensitivity
tests.

DR. MATHEWS: And then | have a few gquestions on
the clinical trial. Was there any tine-to-event anal ysis of
the proven infections that energed during therapy and did it
differ--did the tinmes during which these infections were
di agnosed differ between the treatnent groups?
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DR. BUELL: | don't have that data to show you.
can tell you that we ran a Kaplan Meier type |ook at the
time of appearance of energent fungal infections using the
i nvestigator's designation, the sponsor's and the blinded
revi ewer.

The curves did separate and the p-values were on
the order of 0.014 on the Kaplan Meier. But, |I'msorry, |
don't have that because that was not our primary anal ysis.
We used the Cochran Mantel Haenszel on anal yzing that.

DR. MATHEWS: But the event tine was tine of
di agnosis? Say, if there was an infiltrate, what would be
the date that was assigned to when the event occurred? A
bi opsy date? An infiltrate date on X-ray? O what?

DR. BUELL: The nean tinme-to-diagnosis for the 16-
-this is the investigator's designation as the nunber that
we have--for the 16 that were considered to be proven by the
i nvestigators, the nmean tinme-to-diagnosis for AnBi some was 7
days and for anphotericin, the nean tine-to-diagnosis was 11
days.

But | like to look at it wth the Kaplan Mei er
because it shows the separation of the curves as well. This
is the nean tine-to-diagnosis for a smaller nunber of
infections for AnBisonme. Sone of those in the
i nvestigator's assessnent were urinary or stool. They m ght
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have been made fairly pronptly.

DR. MATHEWS: Wth regard to the independent
i nvestigator's review, what data sources did he have to
review i n maki ng those designations?

DR. BUELL: He had the case-report fornms,

t henmsel ves. The case-report forns contain no designation as
to the drug being adm nistered. W set the concentration so
that, for a given weight patient, they would receive the
sane vol unme, whether it was anphotericin or AnBi sone. So
there was no designation at all on the case-report form of
whi ch drug the patient was on.

He worked fromthe X-ray descriptions, fromthe
sheet that the investigator filled out indicating that there
was a proven or presuned infection. He had the culture
data, everything that was in the case-report form O
course, this was blinded.

DR. MATHEWS: Was their nedical record, actua
text of the nedical record, included in what--

DR. BUELL: No; there was not text of the nedical
record. This was fromthe case-report form captured data.
We did 100 percent source verification on all data in the
case-report fornms by our nonitors. And Dr. Wngard had the
protocol and the strict criteria laid out in the protocol to
work from This was all sent down to Florida and he did
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t hat down there.

DR. MATHEWS: Havi ng done hundreds of nedical -
record reviews and chart abstractions for various studies, |
find you |l earn an enornous anount from | ooking at the
medi cal records thensel ves because there are often five or
six different physicians involved in the care of patient
witing notes and they often contradi ct one another or have
di fferent inpressions.

So what appears in the case-report formnmay only
be a snapshot of the range of opinions in a given case.

DR. BUELL: That is quite possible. W do nonitor
to be sure that the information put in the case-report form
is actually verified by patient record. Qur nonitors al so,
with respect to safety, do ook for other nentions in the
record of adverse events.

DR. MATHEWS: The | ast question is do you have any
measure of diagnostic intensity in the pursuit of these
treatment-energent infections? Was there conparabl e use of
i nvasi ve procedures, biopsies and so on?

DR. BUELL: | can say that on the basis of the
BALs which, | think, were about the sanme in both groups, and
there were a nunber that were docunented by actual biopsy in
both groups--1 can't give you 100 percent answer. M sense
of it is that it was approximtely the sane. Again, | truly
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believe that the investigators were blinded to the study
drug that was being adm ni stered when they were | ooking and
wor ki ng up these fungal infections.

DR. MATHEWS: Thank you.

DR. DIAZ: A lot of the data that you presented
was based upon all of the patients conbined, irrel evant of
whet her they received one dose or nultiple doses of drug.
Did you do any stratification or |ooking at the data in
terms of your success and sone of the indicators, fever,
resol ution of neutropenia, sort of based upon nunbers of
days treated or nunbers of doses received in the
anphotericin B group versus the AnBi sone groups?

DR BUELL: Yes; we did. 1In fact, we
prospectively defined a criteria of at |east three doses as
a subgroup to analyze. | can show you on the success
paraneter the outconme on that.

[Slide.]

O the 343 that received at | east one dose, 324 in
AnBi sone went on to get at |east three doses and simlarly a
good percentage in the anphotericin B group. The success
paraneter, again, was equival ent between the two groups. So
| can't give you information on a week's dosing. W don't
have that breakdown. But we thought three was sufficient
time to have gotten in a fairly good anmount of antifungal
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t her apy.

DR. DI AZ: Just back to these patients with
presuned infections, the magjority of them being presumably
pul monary in nature. In terns of the patients that were
treated with AnBi sone, | noticed that there were a higher
percentage, at |east, of patients who devel oped pl eural
ef fusions and vasodil ation. Can you nmake any comment in
terms of those conplications or reactions associated in
t hese presuned pul nonary patients, or patients with presuned
i nfections.

DR. BUELL: Pleural effusions were infrequent
enough that | don't think they made it to our cutoffs for
the slides. The vasodilation was sonething that was kind of
a flushing that happened when they received the
admnistration, itself. It was an infusion-rel ated
reaction. | don't think that that would get translated into
sonething |i ke the exudative phenonenon that you sonetines
see with things Iike IL2. It is nothing anywhere near |ike
that, if that is what you were thinking about.

We had pleural effusion in 12.5 percent of
AnBi sone patients and 9.6 percent of anphotericin B. The
actual nunmbers were 43 patients on AnBi sone and 33 on
anphotericin B. | suspect those were related to other
di sease processes and not a drug-related situation.
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DR. HAMMER. On the vasodil atation; have you seen
that in your other studies? 1Is this a consistent finding
and is it a histamne-rel ease reaction or do you know what
that is?

DR BUELL: | amtold that other |iposonal
products such as the |iposonal daunorubicin can give a
reaction like this. So |l think it is a |iposone thing that
is some kind of a vascular--there are sone events that
happen that we think are part of this kind of |iposonal
reactivity that may be histam ne-sensitive, in fact.

DR. HAMVER  But you saw a di m ni shed pul nonary- -
t he dyspnea reactions, et cetera, were lower in the AnBi sone
group and sone other lipid preparations if | renenber
correctly sonetines give nore of a dyspnea reaction.

DR. BUELL: Let's look at the respiratory, Slide
90.

[Slide.]

These are cardiorespiratory infusion reactions, if
this is what you are referring to. These are the nunber of
epi sodes. W have known about this for a long tine, that
anphotericin B can cause this. Hypoxia was nentioned at the
| ast nmeeting here. W only had one episode called hypoxia
in an AnBi sone patient. So we were very encouraged about
t hat because we are infusing a lipid substance and it goes

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

79

into the circulation and it can get to the |ungs.

So we were quite reassured by our safety data on
the respiratory synptons.

DR. HAMVER  Just a last brief question. Do you
have fungal susceptibility data on the energent proven
i nfections?

DR. BUELL: No; we don't. Dr. Walsh w shes that
we did, but we don't have the isolates to do that testing.

DR. WONG | have one |last question. On one of
your slides, you |listed outcones in people who had fungal
infections at entry to the study. | think 8 of 11 in one
group and 9 of 11 in the other group inproved.

DR BUELL: Yes.

DR. WONG Could you tell us sonething about those
patients and how it was decided that they had fungal
infections and what is neant by the result.

DR. BUELL: Slide 53, analysis of the baseline
i nfections.

[Slide.]

One of the things that we felt was when a patient
enters the study, you strongly suspect they have a fungal
infection and you start the enpirical therapy. If, on the
day that you start the study, you draw a culture and it
conmes back positive, you find out that they, in fact, did
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have the fungal infection and you have found it out because
you happen to start the drug that day and draw the cul ture
just before.

W felt that these were really the category of
patients that enpirical therapy is intended to treat. So we
didn't drop themfromthe study. And we required as a
mar ker of efficacy that these infections be controlled
because they woul d be the sane as one that we just happened
not to detect.

So we kept themin the study. Wen we anal yzed
these, there were 11 reported as baseline fungal infections
by the investigator. W felt that one of these was not
docunented and was presuned, so we felt there were 10 and
11. These were candi dem as or bl ood infections and there
wer e subsequent negative cultures in 8 of 11 and 7 of 10.

Sonme were renoved fromstudy with this finding, |
t hi nk, by the investigator because of concern and a desire
to treat themin an open-label fashion. So this was the
out cone on that paraneter

DR. KAN: Sonme of the patients that you descri bed
had concom tant use of nephrotoxic drugs. |t appears that
nore anphotericin B patients were involved wth that
concom tant usage. | wonder if you had done sone anal ysis
of those subsets of patients on nephrotoxic drugs other than

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

81

those that you already described with FK506 and
cycl ospori ne.

[Slide.]

DR, BUELL: Wat we did here was to separate--this
is a nephrotoxicity paraneter as neasured by a doubling from
t he baseline serumcreatinine. It was a rather standard
definition for nephrotoxicity we have used across all our
studi es that we have submtted to the Agency.

W were | ooking at the effect of having additional
nephrotoxic agents. So if there were none, 0 or 1, you saw
this degree of difference on this paraneter of
nephrotoxicity. |If the patients had been receiving two of
t hese potentially nephrotoxic nmeds, we had the 16 versus 36.
Thi s approxi mated what the overall study results showed.

Then, with the higher nunber of neds, you m ght
say the threshold goes higher. Sone of these patients in
t he AnBi sone are probably having this phenonenon rel ated
nore to the other drugs.

Can we show the slide I think just before this
one? No; it is the backup slide with the agents, just to
explain the agents that we considered in this analysis.

They are listed here.
[Slide.]
So we did include FK506, tacrolinus, cyclosporine
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and sonme of these drugs that frequently need to be given to
this patient popul ation. The popul ation that received

cycl osporine in our studies were the allogeneic transpl ant
patients. In that group, | believe the incidence of
nephrotoxicity on anphotericin B reached as high as about 75
or 76 percent.

But it was al so correspondi ngly higher in the
AnBi sone but the difference was still there in the anount of
nephr ot oxi city.

DR. KAN: One additional question related to the
long-termeffects of the |iposomal preparation. Since you
showed that in, particularly, the organs involved in the
reticul oendot helium system the liver and the spleen, having
such a high degree of anphotericin remaining after 91 and
121 days, were longer-termfollow up available for patients
receiving, or just up to the seven days post infusion?

DR. BUELL: Wthin the study that were are talking
about, the primary large enpiric therapy study, we followed
the patients for seven days gathering data. | think in the
ki nd of experience that Dr. Prentice described where this is
wi despread usage throughout the world of this agent, there
are many patients who have received it and have gone on to
live their |ives.

| guess we could show the surveillance slide. It
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is Slide 96. In countries where the drug has been approved
where there is a good post-nmarketing surveillance, we have
recorded the nunber of spontaneously reported adverse
events. That is where you m ght pick up sonething of |ow
frequency that you wouldn't appreciate in the trials.

It is rather amazing, | think.

[Slide.]

These are the total reports of things that have
come out of the post-marketing surveillance with relatively
few events having been described. These tend to be nore
associated with the admnistration of the product. There
wasn't anything that came, that | am aware of, that suggests
there is sonme sort of |onger-term probl em

As we said, this product has been used quite a
whi |l e t hroughout the world.

DR. HAMMER. Thank you very nuch. Brian, one | ast
question and then we will take a break.

DR WONG Just to follow up on the people with
the fungal infections at baseline. You said sone were taken
out of the study because that fungal infection was
di agnosed. Can you break down for us, of the patients that
wer e random zed to receive anphotericin B and those who were
random zed to recei ve AnBi sone, how many of the people who
were proven to have fungal infections at entry conpleted
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their therapy with the assigned drugs and i nproved.

DR BUELL: | don't know that we can give you that
information here. Jay, do we have that in the book
somewhere? W mght be able to find it. If | get it, |
will present that to you. But it appears that at |east 8
and 7 stayed in the study and had the docunentation of the
cured or inproved. So they, at l|least, stayed in. So |
think we are tal king about a small nunber of patients here,
maybe 2 or 3 in each group that we m ght not be sure of it
happeni ng.

DR HAMMER: If you can find that during the
break, you can |et us know.

Let's break for 15 m nutes and then return.

[ Break. ]

DR HAMMER. W are now going to continue with the
FDA presentati on and Joyce Korvi ck.

FDA Presentati on

Clinical Efficacy
DR KORVICK: | amDr. Korvick. | amthe primary
medi cal reviewer for the NDA-5740, the anphotericin B
| i posomal preparation.
[Slide.]
As ot hers have done before nme, I would like to

wel come you to the first advisory commttee for the Division

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

85

of Speci al Pat hogens and | mmunol ogi ¢ Drug Products.

[Slide.]

Before | continue with nmy remarks, | would like to
acknow edge the people that were on the review team Dr.
Hanmerstromand | will be presenting the FDA remarks for
t oday.

[Slide.]

First I wll make introductory remarks and briefly
coment on the activity of AnBisone for the treatnent of
fungal infections. However, the majority of our
presentation will focus on the enpirical use of AnBisone for
the treatnment of the febrile neutropenic patient. Dr.
Hanmerstromw || present the statistical comments for the
enpirical therapy indication and I will continue with sone
medi cal comments.

Finally, we will turn to the safety considerations
here, pediatric use and then state the questions for the
advi sory comm ttee.

[Slide.]

As was nentioned previously, the sponsor has
subm tted AnBi sone for several indications. The top one is
enpirical therapy, treatnment of system c and deep mnycosal
i nfections, and, also, prophylaxis and treatnent of visceral
Lei shmani asi s.
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As was previously nentioned, we have had several
di scussi ons, FDA-sponsored neetings, and the commttee's
consideration at the |last advisory for how these kinds of
studi es shoul d be designed. Sone of the comments fromthe
| ast advisory commttee, | think people were interested in
knowi ng what the denonstrated antifungal activity was for
the agent and, also, they were interested in a well-designed
clinical study of enpirical therapy, febrile-neutropenic,
patient and a | ot of discussion centered the useful ness of
fever as a primary endpoint.

As many of you participated in those di scussions,
| think you will be famliar wth those considerations.

[Slide.]

The treatnment studies presented by the applicant
have denonstrated clinical and nycol ogical activity when
AnBi some was administered for the treatnent of invasive
fungal infections with Aspergillus, Candida and
Cryptococcus. There were too few definitively confirned and
eval uabl e fungal infections in the conparative studies to
determ ne an actual rate of efficacy for AnBi sone conpared
to conventional anphotericin B

However, studies such 09, a study of cryptococcal
meningitis in H V-infected patients, give a certain degree
of confort when one considers that cryptococcal neningitis
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is fatal if left untreated.

In the collection of studies submtted by the
appl i cant, AnBi sone appears to have simlar activity to
anphotericin B wth inproved tolerability for the treatnent
of deep fungal infections. Overall, these study data are
supportive of a secondary-line indication for AnBisone for
the treatnment of these infections.

There are ongoi ng studies of these infections in
the United States which will support additional indications
i ncl udi ng hi stopl asnosi s and cryptococcosis. However, those
studi es are ongoi ng.

[Slide.]

Il will now turn to the subject of interest today,
the empirical treatnent of febrile neutropenic patients.

[Slide.]

As the sponsor had nentioned, there were three
studies submtted for this indication in the NDA. There was
a study in pediatric population. These two studies on the
top were done in Europe and you can see that they were dose-
conparison as well as conparative studies with anphotericin
B, both of themusing 1 and 3 ng of AnBi sone, conparing that
to a 1 ng/ kg dose of anphotericin B

These are the study n's. So you can see those
were large trials. However, the study that was presented by

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

88

Dr. Wal sh, the 002 study, was substantially |arger. Sone
probl ens that we have with the European studies were that
the definitions for sonme of the endpoints were applied
retrospectively in the study.

The studies also permtted patients who were
failing on anphotericin B to switch over to AnBi sone.
However, the reverse was not true. Therefore, you m ght get
alittle bit of bias or you mght dilute the effect of the
AnBi sone.

Finally, all of these studies do use the conposite
endpoint. The two studies from Europe were using fever,
fungal infection and need-to-di scontinue-drug. W think
t hat the conposite endpoint that was defined in Study 002
was nmuch nore thoroughly established and took a | ot nore
serious |l ook at the influence of various paraneters on the
overal | outcone.

[Slide.]

| am going to give the podiumover to Dr.

Hanmer strom for sonme comments on the efficacy of this study.
Statistical Sunmary

DR. HAMVMERSTROM | am Dr. Hamerstrom | will be
giving the FDA analysis of the efficacy in Trial 002 and the
Eur opean trial s.

[Slide.]
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My talk can be divided into four conponents. |
w || describe the study endpoints and pl anned anal yses. |
will then review the protocol -specified primary endpoint
which is the conposite endpoint. Third, I wll talk about
findings regarding enmergent fungal infections. And,
finally, I will discuss the other supportive enpirical
trials.

[Slide.]

The applicant has listed one primary endpoi nt
which is a conposite of several criteria. At the previous
advi sory comm ttee neeting, concerns were raised regarding
this endpoint. It was noted that a relatively high
proportion of non-fungally infected patients may be enrolled
in the trial.

The inclusion of such subjects may | ead to an
overstatenment of the success rate for both treatnent arns
and a |l ack of sensitivity in evaluating equival ence. The
protocol also lists four secondary endpoints, three that are
related to duration of fever and one which directly
addresses antifungal activity, the energence of new fungal
i nfections.

The applicant al so devel oped an anal ysis pl an
prior to unblinding the data. 1In this plan, fungal
i nfections were specifically required to be proven
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infections. At this time, three additional endpoints were
al so added; fever resolution, yes or no; duration of
survival and time-to-success.

[Slide.]

The met hod of assessing results on secondary
endpoints is not specified a priori. There are, in fact, at
| east nine chances for denonstrating superiority. The
primary endpoint, itself, could be tested for superiority
and not just equival ence, and the seven |isted secondary
endpoi nts described in the data-analysis plan in the
protocol could be tested.

Finally, percent surviving, an endpoint which is
al ways examned in treatnment for a frequently fatal disease
could be tested for superiority. Since no formal analysis
pl an was devel oped whi ch addressed the mul tipl e-conparison
issue, it is possible that conbinations of the secondary
endpoi nts woul d al so be of interest.

This means that p-val ues, unadjusted for nmultiple
endpoints, may be m sleading. But since there is anbiguity
regardi ng what types of decisions could have been reached
based upon the secondary endpoints separately and together,
a formal adjustnment procedure cannot be devel oped post hoc.

Therefore, we nust rely upon a subjective
assessnment of the overall pattern seen in the data.
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[Slide.]

The prespecified primary endpoint is a conposite
of the listed items. You have seen these |isted before on
the applicant's slide as well. This endpoint was discussed
at the previous advisory conmttee. A concern was raised
t hat success woul d be declared for subjects who had a fever
from nonfungal causes.

This could lead to a reduction in sensitivity for
di sti ngui shing between the two drugs. Also, the inclusion
of toxicity makes this endpoint a m xture of safety and
efficacy. We will exam ne the endpoint of this issue based
upon the data presented.

[Slide.]

The applicant has given the nunber of failures by
each node, listed in the previous slide, but in ways where
t he categories overlap. Subjects could have failed for nore
than one reason. This table shows failures ordered in a way
recommended by the FDA nedical reviewer.

Each successive group of failures here contains
only people who have not failed for one of the earlier
reasons. The first cause of failure is death. Here
AnBi sone was sonewhat superior to anphotericin B, 25 versus
36, starting wth equal nunbers enrolled. W wll comment
on the statistical significance of this bel ow
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Anmong the survivors, nore were still febrile on
AnBi sone so that, at this point, by the tinme you | ook at the
first two causes of failure, essentially equal nunbers were
afebrile survivors.

The third failure node in this ordering was
energent fungal infections, EFls. Here this is both proven
and presuned. Note that the 14 and 13 EFls for the two arns
listed here do not include any EFls who either died or were
still febrile so the total nunber of EFlIs will be |arger
than the 14 and the 13.

These 27 EFls were those who were still alive and
afebrile at the end of the trial. One should also notice
that failures due entirely to adverse events or toxicity
were quite | ow here so the concern that this is a m xture of
a safety and an efficacy endpoint is not particularly
serious.

[Slide.]

The NDA contains a nunber of different ways to
count emergent fungal infections, as this slide shows.

I nvestigators initially classified themas either proven or
presuned. The applicant reviewed the investigators' case-
report forms. Finally, Dr. Wngard, an outside reviewer,
also did so in a blinded fashion.

Finally, the FDA nedical reviewer also blinded
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reviewed the data and agreed, case by case, with the
applicant. In what follows, we will use the applicant's and
the FDA reviewer's nunbers although the results that we w |
be reporting are generally fairly robust to which choice of
t hese you nake.

[Slide.]

This table shows the counts and percents of fungal
infections for each arm the difference in the rates,
AnBi sone rate m nus anphotericin B rate, and the Cochran
Mant el Haenszel p-values for testing equality of the rates.
The p-val ues here are unadjusted for multiple endpoints and
are conputed using the sane stratification as was used in
the random zation; that is, they were stratified by both
site and by high and I ow | evel s of baseline risk.

Two points to be noticed here. Anong fungal
i nfections overall, there was essentially no difference in
the rates but, secondly, proven and presuned infections went
in the opposite directions. The difference in each case was
of sufficient magnitude to be equally likely or unlikely;
that is, the p-values are essentially the same but the sign
of the difference is opposite.

[Slide.]

This slide shows the same statistics as the
previous slide for death and fungal infections conbined. W
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usual Iy conpl enment any exam nation of a non-fatal endpoint
with a |l ook at that endpoint or death as a conbi ned adverse
out cone.

There are three points worth noting here. First,
there are fewer deaths on AnBi sone, although the difference
is not statistically significant, with a p-val ue unadj usted
of 0.14. Second, the difference is sonewhat |arger when one
consi ders death or proven fungal infections with a p-val ue,
unadj usted for nultiple conparisons, bel ow 0. 05.

Third, deaths in subjects w thout any EFlI | ook as
if they were evenly split between the two arns. That m ght
suggest that including these deaths in the conbi ned endpoi nt
mai nly serve to add noise to the sinple endpoint of proven
fungal infections.

[Slide.]

There were two other trials in Europe that address
enpirical antifungal therapy with AnBi some. These trials
were primarily intended to use the conbi nati on endpoi nt
based on enpiric-therapy outconme. They were of smaller
sanple size and there is sone question as to whet her
energent fungal infections were assessed as carefully as in
Trial 002. Apropos of this latter concern, we note that the
FDA nedi cal reviewer reexanm ned the case-report forns in
Trial 10 and increased the nunber of EFlIs detected from5 to
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There was no clear definition of proven or
presuned infections in the European trials. The observed
rate of energent infections was about half as high as in
Trial 002. You can conpare those rates. This may reflect
either the use of a population at higher risk in Trial 002
or a higher false-negative rate with respect to what was a
secondary endpoint in the other two trial.

[Slide.]

This slide shows the 95 percent confidence
intervals for the difference in confirmed fungal -infection
rates in all three trials. Here we have used both the
applicant's and the FDA nedical reviewer's counts in Trial
10 so there are two confidence intervals for Trial 10.

The risk of EFI per armin each trial is given at
the bottom It is worth noting on this slide that all three
trials generally support a conclusion of equivalence with
95 percent confidence limts for the difference in EFI rates
bei ng between plus and m nus 10 percent. This one is a
l[ittle bit outside that interval.

[Slide.]

In summary, the difference in success rates with
respect to the conbi ned endpoi nt was between -7 and +8 with
95 percent confidence. This nust be interpreted in the
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presence of an unknown proportion of non-fungally infected
patients.

Second, there was an observed difference in favor
of AnBisone in the rate of proven energent funga
i nfections, between a 1 percent and an 8 percent decrease in
proven and fungal EFlI rate. There are two difficulties in
interpreting this rate. The first is the nultiple
conpari son problemalluded to earlier. The second is that
the presuned infections show a treatnent difference in the
opposite direction.

This leads to result 3, that there is no apparent
difference in the rates of all EFls between a negative
4 percent and a plus 6 percent wth 95 percent confidence.
The applicant has contended that presuned infections are so
poorly defined that they may not be fungal disease. |If this
were the case, one woul d expect a rough parity between the
two arnms or at least a small advantage in favor of AnBi sone.

In fact, we have a result that is at |east as
striking as for the proven infections but in the other
direction. Finally, the European studies support a
conclusion that AnBisone is at |east as effective as
anphotericin B.

| would now like to reintroduce Dr. Korvick for
the rest of our presentation.
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Effi cacy and Safety Data

[Slide.]

DR. KORVICK: The energence of fungal infection
was not a protocol -specified primary endpoint. This outcone
is obviously inportant in the evaluation of the relative
efficacy of AnBi sone conpared to anphotericin B. This
endpoi nt does not suffer fromthe dilutional effects of the
conmponent endpoi nt.

As Dr. WAl sh has described, the study reeval uated-
-there were several attenpts at reclassifying the presuned
and proven endpoints. Based on this, the FDA also did a
bl i nded review of the case-report forns and, in general, is
in agreement with the applicant and the blinded reviewer for
the classification of those endpoints.

I f you noticed in sonme of the previous docunents
t hat you have, the difference between the blinded reviewer
expert and the applicant is only a difference of one patient
in each group. So, basically, we feel that these
cl assifications were conplenentary and consi stent and the
rest of ny presentation will be using the nunbers for proven
and presunmed which are based on the applicant's
classification.

[Slide.]

Again, we were facing a difference in the presuned
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and proven, as Dr. Hammerstrom descri bed. W thought what
is the clinical significance of the presuned category since
everybody is happy with the proven. However, the difference
is significant in the opposite direction for the presuned.

[Slide.]

The majority of the presuned infections were
desi gnat ed as pneunoni a by the investigators and, upon
cl oser inspection of these, only three had potential proven
i nfections which were only based on CT findings. There were
no cultures for those three patients. They were evenly
di stributed anong the groups.

The remai nder of the patients had chest X-rays
whi ch were non-specific as described previously. On the
basis of those chest X-rays and in the absence of culture
results, the investigators made an attenpt at di agnosing
them In each group, approximately 50 percent of these
pneunoni as were designated as Aspergillus and 50 percent
Candi da by the investigators.

[Slide.]

We attenpted to further evaluate the clinical
significance of the presuned infections by conparing
nortality rates for patients with presumed, proven or no
energent infection for each of the treatnments. |[|f presuned
fungal infections carried the sane significance as proven
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fungal infections, one would expect nortality rates for
t hese categories to be simlar.

Wil e the nunbers are small for some of the cells,
the nortality rates for the proven energent fungal
i nfections appear to confer a worse prognosis than in the
presuned. W are |ooking forward to further discussion by
the commttee on the useful ness of the fungal endpoint as a
potential primary endpoint for future studies.

Il will now turn nmy comments to the safety of
AnBi sone. In general, we agree with the applicant's review
of the safety data. This NDA package contai ned a safety
dat abase whi ch included 1580 patients, 923 having been
treated with AnBi sone, 536 with anphotericin B and 130 with
pl acebo.

The nost frequently utilized dose of AnBi sone was
3 ng/ kg/day. There were sone patients who received higher
doses and sone studies included doses up to 7.5 ng/ kg/ day
and one child had received 15 ng/ kg/ day.

The conpari son of adverse-event rates for AnBi sone
and anphotericin B are best described in the prospective
conparative studies. W wll use those to describe severa
of the safety paraneters of interest including
nephrotoxicity, hepatotoxicity, infusion-related reactions
and the pediatric safety database.
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Reductions of the known drug-related toxicities of
anphotericin B have been seen and, in all studies reviewed,
t he AnBi sone appeared to have a better safety profile than
anphotericin B.

[Slide.]

Hepat ot oxi city appeared as a concern in the
preclinical data in mce and rodents and this was
scrutinized by the FDA as well as you have seen the
presentation by the conpany. In Study 002, these are the
conparative rates of hepatotoxicity and this was a
predefined endpoint. You can see that they are simlar for
bot h groups.

We | ooked at the nunmber of patients that were
wi t hdrawn from study drug due to hepatotoxicity. There were
six in the AnBi sonme group and two in the anphotericin B
group. The nunbers were small and there was no overal
pattern regardi ng which specific enzyne was affected. 1In
all cases, when study drug was withdrawn, the patient's
liver functions returned toward baseli ne.

[Slide.]

You have seen this slide already and we are in
agreenent with the conpany that overall infusion-related
reacti ons appear to be less in AnBi sone than anphotericin B
and, specifically, when you focus on the potenti al
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cardi opul nonary events, you do see a benefit for the
AnBi sone preparation

Pul nonary events were | ooked at in regard to
patients who were withdrawing fromstudy drug due to a
pul nonary event and, in the AnBi sone group, only two
patients were w thdrawn because of shortness of breath due
to infusion-rel ated reactions.

On patient had chest pain, back pain and
tachycardia in the AnBi sone group. Wen you conpared this
to the anphotericin B group, there were five patients who
were withdrawn fromthe anphotericin B due to shortness of
breath, one due to hypotension and two due to tachycardi a.
Pul nronary events were not seen nore frequently in the
AnBi sone group conpared to anphotericin B

[Slide.]

Regardi ng the pediatric safety profile of
anphotericin B and AnBi sone, we had | ooked at the pediatric
popul ation in Study 002 as well as the European study.
These are sonme of our concl usions.

Overall, there seens to be a simlar safety
profile in pediatrics for AnBi sone conpared to adult
popul ations. In general, the nephrotoxicity differences
bet ween AnBi sone and anphotericin B appear to be |ess
pronounced in the pediatric population but this may be due
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to the reduced toxicity that is seen in general for
anphotericin B in children.

Finally, there were no differences in the
pedi atric popul ati on between hepatotoxicity for anphotericin
B and AnBi sone.

[Slide.]

| would |ike to show you a few slides describing
t he nephrotoxicity. Wat we did was we | ooked at the nean
change from baseline over tinme. This is in Study 002. The
red line--this is nean change in creatinine from baseline.
The red line is anphotericin B and | amtraci ng where the
greeni sh-blue is. Here you can see that it was much less in
t he AnBi sone group and this was statistically significant.

[Slide.]

We then did the sane plot for the adult trials.
You can, again, parallel results. These were different
statistically favoring AnBisone. Finally, we |ooked at the
pedi atric population. Again, to recall, there were 38
patients and 37 patients on the two treatnment arns that were
in the pediatric category.

Here we see the red line and the blue line are
very cl ose together, not seeing nuch difference. Also
recall this was in a 0.6 ng/ kg dose of anphotericin B

[Slide.]
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In the European study, we see, though, sone
addi tional benefit of AnBi sonme when you conpare that to
anphotericin B. These differences start looking a little
bit nore |ike what we saw in 002. One reason for this could
be the fact that the anphotericin B dose in this group was
1 nmg/ kg conpared to the 0.06 used in the U S. study.

[Slide.]

I n summary, our conclusions are that AnBisone is
at | east as effective as anphotericin B for the enpirica
therapy of the febrile neutropenic patients. W are
interested in the fungal endpoint and are anticipating
comments fromthe commttee. The safety profile for
AnBi sone is inproved when conpared to anphotericin B
especially for nephrotoxicity and infusion-rel ated
reactions.

[Slide.]

Qur conm ttee questions are: |s AnBisone safe and
effective for use as enpirical therapy for the febrile
neutropenic patient. W would Iike you to comment on the
di scordant results for the proven and presuned infections in
Study 002 and, also, to comment on design issues for future
trials for the febrile neutropenic host, especially paying
attention to specific endpoints of interest which should be
gi ven nore enphasi s.
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| would like to turn the podium back to the chair.
DR. HAMVER  Thank you very nuch.
Questions for Carification

DR. HAMMER: Are there any questions for the FDA
presentation?

DR EL-SADR: It seens to nme, fromthe curves you
showed, that the longer the patients were on the treatnent,
the curves seened to cone together in creatinine.

DR. KORVI CK:  Thank you for rem ndi ng ne.
wanted to make a comment and this also reflects back to sone
of the toxicity questions the commttee was grappling with
earlier. On average, these patients were on study drug for
14, at nost 21, days. So the curves start com ng back
t oget her because the patient nunbers start getting smaller
and there are fewer patients on study over tine.

But, in general, when you | ook, for the majority
of patients in those first two to three weeks, there is a
separation in the curve. Also, in the 002 study, | think
the patients were on study drug, and you can correct ne, for
an average of about two weeks.

So we are not treating these patients for 90 days
I i ke the animal data.

DR. WONG  You showed two nunbers | guess | am

interesting in knowing a little nore about. One was for the
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presunmed infections, the pneunonias seemto be quite
different. Do you have information about how many t ot al
pneunoni as of all-cause there were in the tw groups, not
j ust pneunoni as that were presuned to be fungal in origin.

DR KORVICK: | don't have that data. | don't
know i f the conpany does.

DR. WONG The second is you anal yzed outconme with
respect to nortality according to whether soneone had no
evi dence of fungal infection, proven fungal infection or
presunmed fungal infection. | guess it comes back to the
sane question | asked the sponsor. To what extent were
peopl e assigned to the category of proven infection because
fungal infection was found at autopsy and, therefore, the
analysis was circular? | guess that is really the question.

DR. KORVICK: Not all of the patients had
aut opsies when they died. 1In this group, there were
handfuls and | don't renenber the nunbers. These nunbers
get small, and there were only a small nunber that were
based on autopsy. But they also had clinical synptons that
wer e suggesti ve.

DR WONG | guess nmy conmment is | would suggest
that the data be | ooked at with that question in mnd.

DR. KORVICK: The other thing is as we tal ked
about the reclassification of the data, when we were
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recl assifying, you could see that there were shifts between
the presuned and the proven but there was no way to shift
people fromthe presuned to the nothing category.

So there could also potentially be an artifact in
that regard as well.

DR. HAMVER Were there any site-specific issues
wWith respect to the presuned di agnoses?

DR KORVI CK:  No.

DR. HAMMER: They didn't cluster in a couple of
sites.

DR KORVICK: W didn't see any influence by site.

DR. BUELL: Just in response to your first
question, Dr. Wng, there were 26 additional pneunonias on
AnBi sone that were consi dered nonfungal and 30 additi onal
pneunoni as in anphotericin that were consi dered non-fungal .

DR. FEINBERG So | guess what are the criteria
for thinking that these pneunoni as were nonfungal. Let ne
add, along the lines that Brian was pursuing, you showed us
data for antibiotic changes, but there are other causes of
fever and, certainly, for exanple, other causes of
pneunonia. So | wonder if you | ooked at, for exanple,
ganciclovir, institution of ganciclovir.

In other words, are there viral pneunonias? Wat
el se is happening in this patient popul ation?
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DR BUELL: Let ne just kind of give an answer as
to how it mght be. You have a very sick patient with a | ow
count and he is continuing febrile and has sonethi ng
happeni ng on his chest X-rays. So | believe you tend to
pull out all the therapies you can to try to help the
patient. | would |like to think that all those non-proven
pneunoni as are nonfungal. But the clinician has to make a
judgnment at that tinme and he certainly can't ignore them

DR. KORVICK: W had anecdotes this norning, but I
recall when | was running through sone of the case-report
forms, there was a patient that was in the presuned
category, had a non-specific chest X-ray and then had
net astati c breast cancer and, at autopsy, at death, it was
di agnosed as netastatic breast cancer with no evidence of
fungal infection.

So these are the kinds of people that you are
dealing with and it is difficult.

DR. FEINBERG | am asking specifically, since the
prior table that the sponsor showed dealt with antibiotic
changes, was antibiotic used |oosely as antiinfective
changes? Do you have a separate dataset for the institution
of therapies ained at nonbacterial pathogens?

DR BUELL: W did |ook at them separately as
well. As | said, we included all three in our definition of
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an antibiotic nodification because all three m ght have
affected a fever in that analysis, antivirals,
anti protozoal s and anti bacterial s.

In reality, the nunber of antiprotozoals
instituted were very fewso it was primarily an antivira
drug added, | would say predom nantly an anti bacterial and
then next antiviral. | could get those specific nunbers but
| can't give themto you straightaway here.

DR. KAM In your discussion about the pediatric
subjects in Trial 002, you had a slide with the creatinine
changes and it appeared that the AnBi sone patients had a
nmore protracted course with a subsequent rise in creatinine.
Can you comment on the actual nunbers of pediatric patients
and whether, again, in the trials done in Europe, for
exanpl e, pediatric patients have a delayed rise in
creatinine, for the sponsor or Dr. Korvick.

DR. BUELL: As Dr. Korvick pointed out, I know in
our study, the average tine on therapy was about ten days.
These late rises in creatinine are taking place in patients
that are staying on study longer and | think that is for a
reason. | think they are neutropenic |onger, they are
sicker, they probably are getting nore nephrotoxic insults
from ot her drugs.

We had a suggestion of that when we | ooked at the
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reversal of the nephrotoxicity after the drug was stopped.
The nunber of patients nephrotoxic when they |left the study
at the end of therapy was nuch | ower in AnBi sone than
anphotericin. Correspondingly, the recovery was greater
falling towards normal in the anphotericin and less so in
AnBi sone.

| think that is because what we are seeing with
AnBi sone and a proportion of the anphotericin patients is
nephrotoxicity due to other reasons that may not resol ve as
qui ckly and the anphotericin-B-induced toxicity will resolve
when you stop the drug.

| amnot particularly troubled by those |ate
occurrences. W have had patients receiving, in our high-
dose studies, AnBisonme up to 100 days in one instance, and
many tinmes 30 or 40 days, and we didn't see what | ooked Iike
a buil dup of nephrotoxicity due to prol onged dosi ng.

DR. KORVICK: | was al so interested--you had
wonder ed about nunbers, and just to give you a flavor for
that in addition to what he was tal king about, one way of
| ooking at this would be the nunber of people or patients
who had creatinines tw ce baseline.

So the kinds of nunbers we are tal king about, any
time during when you were on the study, tw ce baseline in
the 002 study for the pediatric population, you had 10 out
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of 38 and 6 out of 37 for the AnBi sone versus anphotericin.
In the European study, this is very simlar, for twce

basel ine anytinme during the tinme you were on study drug, you
had 9 out of 71 and 14 out of 64.

So that is |like 13 and 23 percent AnBi sone versus
anphotericin. So the nunbers, even though you are show ng
t he graphs over tinme, that m ght be the nost conservative
way to | ook at the data.

DR. KAM | guess, in |ooking through sone of the
charts that were shown during the sponsor's presentation,
there seened to be clear differences between the AnBi sone
and the anphotericin B until you showed your graph about the
timng of creatinine rises. And that was sonething that--

DR KORVICK: | just only wanted to illustrate
t hat, perhaps, a smaller benefit was seen in pediatrics and
it was hypot hesi zed that, perhaps, anphotericin is not quite
as nephrotoxic in the pediatric popul ati on and, therefore,
you may not expect to see such a difference as you would in
t he adul t.

DR KAM Right; if you are getting |larger doses
of equival ent anphotericin drug and they seemto be
receiving the investigational drug over a |onger period of
time, and it is during the, if you wll, latter part of
their infusions that you are seeing a rise.
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DR. LIPSKY: | have a question, actually, if |
can, for the sponsor, just to clarify the dose. How certain
is it that giving nore is better. Sone of the aninmal data
didn't | ook overwhelmng. It |looked like it may have
pl at eaued early. | know you nentioned even going higher in
human st udi es.

It is interesting that in vitro it |looks |ike the
drug may be slightly nore potent, for whatever that neans,

t han anphoteri cin.

DR. BUELL: Yes. | have never maintained that
anphotericin B is an ineffective drug. It is a very potent
antifungal agent and it becones difficult to show
superiority to it in a clinical trial situation. 1In a node
like Dr. Walsh's Aspergillus nodel, you can see if you | ook
at the lungs and the degree of pathol ogy and events |ike
that where the infection is proceeding in a nore controlled
manner than you ever see in the human experience, the higher
concentrations seemto enable the infection to be abrogated
nore quickly. There is |ess pathol ogy.

So we do believe there is a reason to expect that
nore is better. It is difficult to show it in human
studies. W are hopeful that in diseases |ike cryptococcal
meningitis where there is roomfor inprovenent that we wll
be able to begin to show these kinds of benefits with the
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hi gher doses.

DR. LI PSKY: Do you get better CSF |evels? How do
you deliver it to the central nervous systenf

DR. BUELL: It gets to the inflanmed neni nges
t hrough the circul ation. W have known for years that
anphotericin B doesn't appreciably cross the barrier yet it
is effective therapy, probably because inflamation may | et
the drug penetrate into the site of infection.

What we are saying is we are bringing naybe 50 to
100 tines the concentration. It is in a liposone so it may
not be exactly the sane thing but that is where we hope we
can see the benefit becone nmanifested.

DR LIPSKY: Finally, for either FDA or the
sponsor, in the issue with the presuned infections, is it
possi ble that if you had an efficacious or a treatnment that
was wor ki ng, that that woul d obscure the diagnosis and make
it less likely to be definite, as if you were drawing a
bl ood cul ture and sonmeone was on an antibiotic so,
therefore, the blood culture m ght be negative, if you nmake
an anal ogy.

DR BUELL: It may be that a disease is trying to
mani fest itself and is held nore in check with the AnBi sone
than with the anphotericin B. Dr. Wil sh nentioned that you
sonetimes have to cut back on the anphotericin because of
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toxicity. And that nmay allow sonething to enmerge and becone
a proven infection.

DR, LIPSKY: But, looking at the actual criteria
for presuned infection, could one say, "Gee, yes, we are
less likely to get it out of the blood because the drug is
working, or we are less likely to biopsy it," or is that
just idle specul ation.

DR BUELL: It may be that the manifestations were
nore pronounced that led to a diagnostic finding. W didn't
really define the criteria for presuned. W defined it for
t he proven.

DR EL-SADR. Actually, this question is for Dr.
Korvick. | amjust curious, in general, in ny experience
for studies with antiviral, studies in HV patients, usually
it is required at |east one nonth post-|ast-dose of study
medi cation to coll ect adverse events and nortality. | am
curious for studies like this, |I thought it was nore
traditional to have a four-week post study conpletion or
post study at drug adm nistration as sort of a traditional
definition for collection of data.

DR. KORVICK: | think we do, in general, like to
see longer-termfollowup data at the end. | think when the
sponsor designed the study, they were | ooking at the seven
day as a cutoff. Dr. Walsh may want to tal k nore about the
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kinds of patients that are enrolled in the study and what
the | ong-term data nean.

DR. BUELL: | think you are absolutely correct.
| deally, we would like to see patients foll owed out for one
nonth and even to address this issue on cunul ative
nephrotoxicity with the concept of |arge anounts of
deposition of |iposomal anphotericin B, does that have an
i npact .

| f these patients had a chronic infection and were
to receive no nore cytotoxic chenotherapy--for exanple,
cryptococcal neningitis--where we would basically be able to
foll ow them out over long term say, in an HV setting.

That would lend itself very nicely to potentially a 30-day,
even 90-day, follow up.

The probl em beconmes the nature of our patient
popul ati on. Many of them are receiving repeated cycles of
cytotoxic chenotherapy. A patient with acute nonl yphocytic
| eukema will conme in for induction chenotherapy, then wll
undergo, as soon as the neutrophil count recovers, usually
within potentially a week of that, they will then undergo
hospi tal adm ssion again and yet another cycle for induction
and then, follow ng that, another cycle for consolidation.

So no sooner have they recovered from neutropeni a
which is the point where we woul d di scontinue antifungal
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study drug, then, within a week, they are rehospitalized.

If we follow them out beyond that, it then becones

exceedi ngly confusing because they are then into a new cycle
of neutropeni a.

They are then being enrolled, potentially, either
into another study. It certainly would be counted as a
serious adverse event because any rehospitalization, of
course, would be considered an SAE al t hough not directly
rel at ed.

Anal ysis of the patient beyond that period of
neutropenia, then, or within seven days, becones exceedingly
conplicated and al nost uni nterpretabl e because they are
under goi ng repeated cycl es of neutropenic and
I mmunosuppression. Hence, as nmuch as we would like to
follow themout farther, we are really precluded from any
meani ngf ul of being able to do that.

VWhat we did try to do is capture those patients
who were reenrolled in the spirit of trying to understand
this better. W thought, "Well, how could we do it better?"
One way was basically to be able to capture the patients who
were reenroll ed on study--and that was permtted--with the
intent specifically of addressing that issue.

We had a small nunber of patients, 62, who were
reenrol | ed.
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DR. HAMMER: Can you repeat that.

DR. BUELL: No; they weren't counted in the
primary analysis. Pardon nme. They were not counted in the
primary anal ysis, but, just |ooking at that subset, we
didn't see any deleterious effect of cunulative anphotericin
B. In this unique patient popul ation, then, although a very
| arge popul ation, that is as far as we can really take it
Wi th our current limtations.

DR. EL-SADR: | understand these studies are very
difficult to do but I would imgine that, since you
random ze an intent-to-treat, you would sort of--what you
are looking for is really sort of difference between the two
ars.

DR, BUELL: 1In a way, there is the potenti al
retrospectively. These patients are not |ost-to-follow up.
They are captured. There is the potential to then go back
retrospectively and ask how did these patients do realizing
that it is going to be quite conplicated in so far as the
repeated cycl es.

DR. HAMVER: Thank you. Are there any other
questions either for the sponsor or the FDA?

DR. FEINBERG | have two questions. The first is
the indication, which is for the treatnent of presuned
fungal infection in febrile neutropenic patients. You
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didn't say anything about the dose for this indication. The
dose in the trial is, again, different fromthe doses used
in other trials or the rest of the database. |Is that w de
open?

DR. KORVICK: | think that the sponsor is |ooking
for the 3 ng/ kg, when you |look at the data for at |east the
fever endpoints and so forth in the European studies, they
sort of look to favor the higher doses being nore active
than the lower doses. So | think we are in agreenent that
that is the dose we are | ooking to.

DR. FEINBERG Then, for the FDA, in your witten
summary to us, there was a nention of the fact that what was
defined as a proven endpoint in this study included
endpoints that, by the MSG criteria--this is an M5SG study- -

i ncl uded endpoints that woul d be consi dered probable by sort
of the standard MSG gradi ng system for exanple for
aspergillosis.

DR. KORVICK: That really was the only one. |
per haps worded it poorly.

DR. FEINBERG Did you |look at that separately, |
guess is what | amasking. Did you |look at it by the MG
criteria as well as the sponsor's criteria and did that make
a difference?

DR. KORVICK: They were the sanme basically. The
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sponsor's criteria of proven included the confirmed M/cosis
Study Group endpoint with the exception that the probably
Aspergi |l l us pneunoni a di agnosed by bronchoal veol ar | avage
culture was included in the proven. So, basically, they
paralleled the two wth that exception.

DR. FEINBERG Do you happen to recall how many
patients got into the proven category on the basis of just a
positive BAL cul ture?

DR KORVICK: It was a small nunber. | think it
was, like, three. | do have that.

DR. BUELL: We did incorporate an analysis
i ncl udi ng the probabl e infections because nany peopl e feel
that this could be a significant finding.

[Slide.]

That's here. It adds 3 in AnBisone and 1 in
anphotericin B. These probables were called probable by ne
and Dr. Wngard. You see the p-value down there is 0.024.
So they really don't do anything to the finding about the
proven infection difference.

DR. HAMVER  Thank you.

Any | ast questions? Thank you.

Open Public Hearing
DR HAMVER: There is now tine for an open public

hearing. No individuals have cone forward to sign up, but
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is there anyone here who wi shes to speak at the open public
sessi on?

If not, we are going to, since we are a little bit
ahead of schedule, the comnmttee's wwsh is not to break for
[ unch but, really, to nove on to the charge to the commttee
and to the discussion.

So we will turn to Mark CGol dberger to give us our
char ge.

Charge to the Conmttee

DR. GOLDBERGER: Dr. Feigal was, as you see, on
t he agenda scheduled to do this. However, he was called, as
t hey say in Washi ngton, downtown. So he will not be able to
do this. He tinmed it, as you notice, extrenely well | eaving
about three m nutes ago.

Basically, | thought I would just el aborate a

l[ittle bit on our questions to you sort of as a starting

point. Qur first question, |I thought, is relatively
straightforward, I would hope, at |east to ask and,
hopefully, will not be too difficult to answer. |[Is AnBisone

safe and effective for use as enpirical therapy for febrile
neutropeni c patients?

Qur second question has been the subject already
of sone discussion this norning. W deliberately focussed

on it because we think this is an inportant point to get
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your opinion on, and that is we would ask you to comrent on
t he discordant results for proven and presuned fungal
infections in Study 002.

Keep in mnd that at one level, what we saw in
terms of the fungal endpoints in this trial was not entirely
expected; that is, as you know, the previous trials, which
have been smaller, have been powered on a conposite or
febrile endpoint.

The trial, initially, was al so powered on an
endpoint related to fever. The principle endpoint was a
conposite endpoint as well. The idea that one could
actually see an inportant result in proven fungal endpoints
is sonething that is welconed, | think, potentially wel conmed
but was not entirely expected.

| think even, perhaps, |ess expected was the
finding that what we seemto see is that the proven
endpoints are in one direction, the presuned in the other.
| should also keep in mnd that, as you can see from sone of
t he di scussion this norning, perhaps we were not as entirely
prepared prospectively as we mght have been in terns of
| ooki ng at the issue.

One of the reasons, therefore, to ask you about
is, first of all, to get your opinion about whether, on
bal ance, taking into account both the data that you have

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




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

121

heard today and your know edge of both the pathophysi ol ogy
of disease and the effectiveness of treatnent that what we
see here is, perhaps, nore likely to be a biologic
phenonmenon that is going to need sone explanation or this is
sonet hing that, perhaps, just occurred by chance al one,

al beit, perhaps, a relatively unlikely occurrence.

The second thing which would, perhaps, followin
| arge part fromwhat you think about the first part of the
question is what inplications mght we draw about our
under st andi ng of the activity of AnBi sone based upon this
i ssue of the discordance between proven and presuned
endpoints and, finally, really, leading into the third
guestion, what inplications does this have for future
st udi es.

Qur third question, at one |level, basically, is,
obviously, to conment on design issues for future trials
with particular attention to the endpoints or endpoints
whi ch woul d be given enphasis. But, obviously, as part of
that, we are particularly interested in what you think about
presunmed endpoint and the things we m ght be thinking of in
advance and the advice that ought to be provided to sponsors
about the questions that should be asked, the data
collected, so that if this issue occurs again in a future
trial, we will be in a better position to evaluate it and we
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wWill mnimze uncertainty taking into account that when one
deals with a presuned endpoint in this clinical setting, it
is inmpossible, I think, to truly elimnate uncertainty.

Qur goal, therefore, is to mnimze it as best we
can. Those, basically, are our questions to you.

Qoviously, you are free to elaborate on any of them during
your discussion but these are the things that we would |ike
to get fromyou during the discussion of questions.

DR. HAMVER  Thank you very nuch.

Open Comm ttee Di scussion

DR HAMVER | will read the first question again.
This is a question that we will first discuss and then the
commttee wll vote on. It is as stated, "Is AnBisone safe
and effective for use as enpirical therapy for febrile
neut ropeni c patients?"

| wll begin on the right with Virginia.

DR KAM First, I will address the safety and
then the effectiveness. Certainly, if you take the npst
stringent criteria--i.e., patient discontinuation--I think
there is equival ence between those receiving AnBi sone and
t hose receiving anphotericin B

Al beit it has been shown on several slide
presentations, there is apparent |ess nephrotoxicity over

| ong-term usage and | ess acute reactions during the
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infusion, | think, because this falls into the enpiric
category of therapy, | would need to take consideration for

patient discontinuation as a nore strict criteria for safety

I Ssues.

So | think, in the equival ence question, it is as
safe as amphotericin B. In terns of efficacy, and, again, |
apol ogi ze if | am oversteppi ng the question nunbers, | think

that it is inportant to take into consideration both the
proven as well as presunmed infections in the analysis of

ef fectiveness because, as the title of the study states, it
is for the treatnent of presuned fungal infections in a
neut ropeni c setting.

Agai n, they, in ny opinion, have shown
equi val ence. So the AnBisone is as equival ent as
anphotericin B for efficacy. Right now, anphotericin is
used as a standard of care for neutropenic hosts and it has
not got that indication on its own, anphotericin being used
for enpirical therapy.

So I would say that there is equival ent safety and
efficacy of this new product conpared with a standard that
we currently use in the clinical setting.

DR WONG | think on the safety, the drug has
been denonstrated with short-termfollow up to be safe. |
guess for longer-termfollow up, as Dr. Wal sh nentioned, it
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wi |l probably be necessary to ook at the results from sone
of the other trials beside this one in which people are not
i mredi ately reenrolled in chenotherapeutic trials so that
you can't answer the question.

Effective; | guess | pretty nmuch agree with Dr.
Kan. Efficacy seens to be at | east as good as anphotericin
B insofar as this conposite endpoint is concerned. | guess
my comrent would be that | think a separate question is, in
this setting, is the new drug as effective as anphotericin B
for treatnment of proven fungal infections.

The small nunber of patients, 10 or 11 per group,
who were shown to have fungal infections at the tine of
random zation, | think are key for answering that question.
When | asked the question, | guess | was assured that nost
of those patients received their assigned study drug and
nost of them got better, but | guess | would like to see
that analysis really filled out; how many in each group were
treated throughout the episode wth the assigned drug and
what were the outcones.

It is really that group, | think, that tells us
whether this is an effective treatnment for the infection
that we are designing our enpirical therapy to treat. |
t hi nk anal ysis of even that small subgroup should be fl eshed
out and, if they are shown to be equivalent, | would take
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that very seriously.

DR. ELASHOFF: As to safety, the AnBi sone appears
to be at | east as safe or safer than anphotericin Bin terns
of what was neasured in this study. Sonething that was
mentioned in terns of the design of the study and al so
information that were given in terns of denonstrated
antifungal activity of AnmBisone, what | saw were studies in
whi ch sone percent of patients were cured or whatever, but
none of them contained an internal control.

So, presumably, using that data to concl ude that
t hey have denonstrated antifungal activity requires inplicit
reference to an historical control which I, personally, am
not famliar with. So | wouldn't say that the data that
have been presented here denonstrate antifungal activity
froma statistical point of view

Second, in terns of the success outcone that they
use in this study, AnBisone appears to be equivalent to
anphotericin Bin terns of being wwthin a plus or m nus
10 percent confidence interval. Again, however, there is no
internal proof that anphotericin Bis effective in this
popul ati on.

So it appears to be, in terns of this study,
equi val ent to anphotericin B but whether either one is
effective, | don't think, has been proven by the data that
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have been shown.

DR. EL- SADR: W are being asked today to conment
on an indication for this drug in treatnent of febrile
neutropenia patients. So, in nmy own mnd, | am
differentiating between that and treatnent of fungal
i nfections.

| think the data presented here convince ne that
AnBi sone is simlar to anphotericin B in safety and
effectiveness. | wll stop there.

DR, LIPSKY: | would agree that it appears that
AnBi sone may be nore safe than anphotericin B in these
patients and it certainly appears to be equally efficacious
as anphotericin. | ama bit reassured that in the presuned
infections, there were, in the data presented, five deaths
in each group with an equal nunber of patients. That,
per haps, gives sone degree of confort.

| think the way the question is phrased, or the
guestion is phrased, may be inappropriate because all we can
really do is to conpare this to a gold standard. One m ght
say, "Cee; 50 percent rate. |Is that sonething that you
believe is effective?" But | think, though, in this
situation what we have is conpare to the gold standard.

DR. FEINBERG | agree with nost of the preceding
speakers. | guess | would be confortable saying that this
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| i posomal formulation of anphotericin is at |east as safe as
anphotericin B. It certainly appears to be safer in terns
of the acute infusion-related toxicity.

Just on the basis of clinical experience, | feel
| ess convinced about the nephrotoxicity, in that
artificially defined increases in creatinine, are
artificially defined increases in creatinine. Wen you
treat a patient wwth a |ife-threatening fungal infection
you don't let creatinine stand in your way.

So, to me, this is sonething of a straw man. You
don't just stop giving people anphotericin because their
creatinine goes up a little bit or even a fair anount. So
that, to nme, is | ess convincing.

But | think the infusion-related toxicities |ook
better than the anphotericin B. As far as effectiveness
goes, | am agreenent with the precedi ng speakers. | think,
given this conposite endpoint, given that the conposite
endpoi nt included the proven and presuned cases, it would be
fair in ny mnd to say that this is within that confidence
i nterval roughly equivalent to anphotericin B.

| agree with Brian that those small nunbers of
pati ents who had the disease of interest at entry are very
val uabl e patients and it is a shane that they are a small
nunber and that we don't have a conplete set of information
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about them

DR. MATHEWS: | agree with the consensus opi nion.

DR. DIAZ: | agree that AnBisone is at |east as
safe and, perhaps, safer than anphotericin. Certainly, the
data that has been presented woul d suggest that it is as
effective as anphotericin B. But, and perhaps this is
junping a little bit to Question 2, but | would like to,
since we are being asked for an indication for pediatric
patients and, in the pivotal trial, there are nuch smaller
nunbers of pediatric patients, in particular, with w der
confidence intervals in terns of success, could we have a
little bit of information about the presuned fungal
infections in the pediatric, broken out into the pediatric
group, if that exists?

| would just like to see where the peds patients
fall in that category. | ama little bit reassured by the
nortality rates that the FDA presented for the presuned
groups, but | would just like to see the nunbers if they are
t here.

DR. BUELL: Based on the investigator's
designation, there were four in children in AnBisone, four
presumed, and there were two in children on anphotericin B
that were designated presuned.

DR. DIAZ: And the nortality of those?
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DR BUELL: What is the question? |I'msorry.

DR. DIAZ: You said there were four in the
AnBi sone and two in the anphotericin group

DR BUELL: That were given the designation of
presumed i nfections.

DR. DI AZz: \Wat about their outcone?

DR, BUELL: | can't do that right here, to trace
their outcone. Those in the presuned category in general
had a better outcone than those in the proven. | could | ook
for these specific patients to find out.

DR. DI AZ: That's okay.

DR. ELASHOFF: Was that both presuned and proven,
or just presuned.

DR. BUELL: No; | amjust giving the presuned.

DR. ELASHOFF: The proven was.

DR. BUELL: W have a slide if we can put it up
that is proven by age, | believe. Slide 70.

[Slide.]

This is the breakdown of the treatnent-energent
i nvesti gator-desi gnated proven. That was the 16 versus 32,
by age. You can see two in AnBisone, no deaths, three in
anphotericin B, two deaths. This is the internediate-age
popul ati on of the predom nant population in the study and
then this is the elderly.
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DR HAMMER | agree with nmy coll eagues. Just a
couple of brief comments. First, it appears to nme that this
was a rigorously done study that was attenpted to be
designed with the best advice at the tinme and was designed
as an equival ent study and, | think, achieved its goals with
the data generally, except for the one point that has been
rai sed about the presuned infections, fairly clear.

My own sort of appreciation of the data is that |
think for adults, that AnBisone is safer with respect to
particul arly nephrotoxicity and infusion-rel ated reactions.
Dr. Feinberg's point about the clinical significance of the
creatinine is well taken but, certainly, statistically that
is proven and the infusion-related reactions al so
substanti ate that.

Wth regard to efficacy, it certainly is
equivalent, it was shown, | think, fairly clearly to the
gol d standard of anphotericin B. So | would say it is at
| east conparable and there were sone hints in sone areas
that there may be sonme superiority when you get to the
proven fungal infections, a very inportant aspect.

| think, although those nunbers are small and it
is a subgroup, it is a very inportant part of the study
because, al though we are debating what the presunptive
i nfections nean, the proven infections are really key, from
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an i nfectious disease perspective, in sort of detailing what
this drug may be doi ng.

So | think there were inportant hints there but,
as far as how the study was designed in achieving its goals
as an equivalent study and is it safe and effective as
enpirical therapy in febrile neutropenic patients, ny own
feeling is that the data fromthis single study substantiate
t hat .

That is the final point. It is a very well run
study. It is a single study, however. W know how
difficult these studies are in this patient popul ation.

|f there are no further coments, then | think we
shoul d, for the record, vote on the first question. The
voting nenbers of the conmttee are Drs. El-Sadr, Lipsky,

Fei nberg, Mathews, D az, Wwng and El ashoff.

Sol wll just put this to a vote. Sonetines, we
separate safety and efficacy. 1Is there a desire to separate
t hose two questions, or can we just vote on the conbi ned
guestion. So; is AnBisone safe and effective for use as
enpirical therapy for febrile neutropenic patients. Al
i ndi vi duals who feel that that answer to that question is
yes, please raise your hand.

[ Show of hands. ]

DR. ELASHOFF: If it were safe and equivalent, |
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woul d say yes. | have a little trouble with safe and
effective.

DR. HAMVER. W can note the nodification.

DR EL-SADR. | think maybe change it, simlar in
safety and effectiveness?

DR. HAMMER Put a footnote that a couple of
menbers- -

DR WONG | would be willing to say it is safe
and effective.

DR HAMMER: Yes; | amwlling to say it. That is
why | think it is a footnote.

DR. WONG | would not support changing it to safe
and equi val ent .

DR. HAMVER That is why we are saying, for the
menbers who want it, equivalent wll be a footnote.

DR. MJRRAY: From a regul atory perspecti ve,
effective is equivalent to a gold standard, sonething that
is recognized as a gold standard. So effective would be
equi val ence to a gold standard. We think it is the sanme
t hi ng.

DR. GOLDBERGER | think that, basically, here, in
this case, we deliberately did not go into detail about
asking you to specifically conpare it to anphotericin. That
coul d have been a | eadi ng question, know ng that you m ght
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get into it anyway, partly because we recognized that we did
not present the full range of data that exists in this
pr oduct .

| gave you a sense, earlier on, of what the FDA
revi ew t hought about the treatnent of fungal disease but,
certainly, it was not presented in the detail that one m ght
normal |y expect and, therefore, it is sonmewhat unfair to
make conparisons in the absence of that type of detail.

We gave you, | hope, a little background and asked
the conpany to present so you woul d have sone sense of what
we think, but, basically, effective takes into account
obviously the way the clinical trial was done. And, as was
poi nted out, if anphotericin B is considered the gold
standard, which I think nost people would agree wth,
regardl ess of whether it carries that indication, you are
certainly free, then, to use the term"effective" by stating
that it was as good as anphotericin B even if there are sone
regul atory issues we mght have to work through.

DR. HAMMER. |Is there anyone who votes no?

[ No response. ]

DR. HAMMER: So, for the record, it is a unaninous
vot e.

Now we get into the other discussion issues. The
second point for discussion is, "Please comment on the
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di scordant results for proven and presuned fungal infections
in Study 002."

DR. DIAZ: | think that discordant results are the
results that have given us the nost pause in thinking in
terms of trying to sort those patients out and figure out
what was going on with them in particular, because, as
soneone stated earlier, this is enpiric therapy for presuned
fungal infections.

Those are patients who, by physician standards or
the person taking care of themfelt that the patient nost
Iikely had a fungal infection although it was not proven.

| amagain, as | said, nore reassured by the data
that was presented in terns of |ooking nore carefully at
nortality rates anongst those groups with proven and
presuned and woul d agree that if the presuned patients had
fungal infections or just were not proven, that one would
expect their nortality, also, to be higher than it was.

However, | think there are lots of things we don't
know about those patients that may have just put theminto a
presunmed category. W don't know how many tests were done,
what types of tests, if there was any uniformty across the
study in terns of how they were diagnosed or how di agnoses
were | ooked for in these particular patients.

So it may be just an incidental result that they
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happen to end up in the AnBi sone group al beit there were
fairly small nunbers of them But, certainly, the results
were discordant. | would |like to know a little bit nore
about where those particular--we don't know nmuch about those
particul ar patients, in particular, where they were in their
t herapy, what kinds of patients they were and, perhaps, were
they patients where, for one reason or another, they were
| ooked at nore carefully or were put in a higher-risk
category by the physician taking care of them

DR. MATHEWS: | don't really have any much
confidence in interpreting those discordant results. |
don't know of any biol ogical reason why that difference
shoul d have been observed. It is basically the sanme drug, a
different delivery system

We asked sone questions about when in the course
of the treatnment these infections energed. There didn't
appear to be marked differences. |In terns of dosage
equi val ency that had been--I think that is another issue
t hat coul d have been probed where the cumul ati ve doses at
the tinme of the infection's diagnosis equivalent.

| think, nmore inportantly, there are these issues
that relate to diagnostic intensity and | think that, as
excell ent as the study was conducted, it sounds to ne |ike |
think there is roomfor inprovenent in ternms of
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docunent ati on of what procedures were done when a given
clinical scenario unfol ded, conparabl e nunber of bl ood
cul tures.

I f you do a bronchoscopy, were there conparable
nunbers of biopsies and so on and so forth, none of which
you may have great control over in that sycopation, but at
| east to be able to docunent that key paraneter.

Al so, the issue of the blinding, |I think there is
no question in ny mnd that the blinding was effective in
terms of the actual drug itself, in terns of the way it is
packaged. But | think that the reviews by the independent
i nvestigator and by the Agency, all of those reviews are
only conditionally independent because they are conditional
on the source docunents.

What gets into those docunents is prespecified but
what is left out is often at the discretion of the
indication filling out the forns. So, for all those
reasons, | would not place great enphasis on the neaning of

t hose observed differences.

DR, FEINBERG | share Chris' opinion on this. |
don't know what this neans. It seens soft. It is
di scordant. It is always troubling when data don't line up

nicely but it is hard to understand in on a biol ogic basis.
It is not only the sane drug on a ng/kg basis. It was nore
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of the same drug.

That these results should nove in opposite
directions nmakes not a great deal of sense to ne. | think
the only reassuring thing in terns of what we tal ked about
in ternms of our response to Question 1 is that it is
reassuring that the |iposomal fornulation had a better track
record at |east for the proven infections and from an
i nfectious di sease standpoint. There is data you can sort
of sink your teeth into, that people actually had a
di agnosi s.

| don't know what to make of it. | don't know how
much it is worth bel abori ng.

DR, LIPSKY: | amnot going to bel abor it.

DR EL-SADR | think it is very inportant for
this sponsor and for other sponsors who are doing simlar
studies to continue to use this endpoint and collect the
presunmed events because | think with this patient
popul ation, a lot of the events will be presuned know ng
that they are very sick and often invasive procedures are
difficult and unlikely, or can be difficult to be done.

So |l think it is a good idea to collect them and
it would be interesting to see if this holds up with other
| i posomal products as well. | know that the data that Dr.
Buel | gave us on that mean tinme-to-diagnosis, | think it was
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both for proven and presuned, correct? Seven days and 11
days?

| am just curious whether the nean tine-to-

di agnosis for the presuned events was also simlar or not
but that m ght be sonething--

DR. BUELL: The data that | gave you was for the
proven category as specified by the investigators. |If we
use the strict criteria, 6 in each group were really
presunmed. M feeling is that we need to rel ook at that
because if it was based on a urine or stool, as some of the
presunmeds were, it could be diagnosed and picked up earlier.

| would just like to make one conmment. It was a
doubl e-bl i nded study and | think you have to keep that in
m nd when you ask questions about the diagnostic intensity
because they woul d be approachi ng these patients equally
presumably because it is doubl e-blinded.

DR EL-SADR. That is the nature of these clinica
trials and it is very hard to strictly tell people what to
do diagnostically. | think this is real life. So, again, |
think it remains to be just seen in other studies of this
product and maybe of other |iposomal products.

DR. ELASHOFF: | certainly have no bi ol ogi cal
expertise. The only thing that was inplied about sonething
is that if the |liposomal fornulation affects X-ray findings.
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However, it sounds like the criteria for presum ng an
infection were not detailed or consistently applied nor were
the criteria for what you are supposed to do whether it is
proven or not if it is presuned doesn't sound as if they
were detailed or consistently applied.

Therefore, | don't think you can nmake nuch of the
division into proven versus presuned.

DR. WONG | guess | have a little bit of a
different take on this issue. Wen | read the briefing
docunent, | was struck, as | am sure everyone was, by the
apparently pronounced difference in proportion of patients
who devel oped proven infection during treatnent.

Then | was really very surprised that the results
for presunmed infections were exactly in the opposite
direction and apparently conpensatory. | thought a | ot
about how that m ght happen. The reason was that this trial
rai ses the possibility that we actually may have a superior
drug to the one that we have all been using for many years.

That, obviously, is a very exciting prospect. W
don't do very well with patients with invasive funga
di seases who are neutropenic and if we have sonething that
is better, we should all know that.

Unfortunately, | think I have decided that this is
not the case. | would propose that the nost likely
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explanation in ny mnd for the discordant results--that is,
better results with AnBi sone than with anphotericin B for
proven infections and worse results for presuned infections-
-is that the AnBi sone adm ni stration nmay actually have
influenced the ability to prove infections, the total nunber
of which were probably of relatively equal nunber.

We saw fromthe presentation fromthe sponsor that
the mnimal inhibitory concentrations of AnBi sone and
anphotericin B in culture were roughly simlar but we al so
saw that the bl ood concentrations in animals and also in
humans, given the doses that were equivalent to those given
in this study, were substantially higher in the patients who
recei ved AnBi sone than in those who received anphotericin B

So one interpretation of the data would be that it
is nmore difficult to culture out organisns that are,
neverthel ess, present in the presence of higher blood
concentrations of the drug of interest. | think that m ght
explain the difference. QObviously, we can't answer that
guesti on.

Does the sane apply to bronchoal veol ar | avage
fluid? Again, we don't know, but that would be a
possibility. So I think we are really left with two
hypot heses, one of which is extrenely exciting and woul d be
niceif it were true, and that is that AnBisone is really
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superior to anphotericin Bin this situation

The second is if the two drugs are equival ent and
that AnBi sone had a different effect on diagnostic accuracy
of standard culturing than did anphotericin B. | amafraid
| suspect that the second nay be nore likely, but it is
still an open question.

DR KAM If | could have sone clarification. W
were told that patients could enroll a second tinme after the
wai ting-out period. Wre any of the presuned cases then
|ater confirnmed to be proven cases? Does the sponsor have
that kind of data? |In other words, could a patient have
gotten on to the study as an AnBi sone patient and had
presunmed infection and then the sane patient down the line a
nmont h, or whatever, |ater been proven to have a fungal
i nfection but ended up on the anphotericin arnf

Wul d t hat have been a possi ble scenario?

DR BUELL: | think there were not enough patients
reentered. Only 62 patients reentered, so | don't think we
have enough of a sanpling to draw concl usi ons about an
outcone |ike that.

DR. ELASHOFF: And it was stated that they were
not included, the second tinme around was not included in the
data we saw.

DR. KAM Not included in the anal yses. Ckay.
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just wanted to clarify that for nmy own understanding. But |
think that, in terns of the discordant results, | know that
the presunmed infections offer us a m xed col |l ection of
clinical scenarios. However, | think, in terns of |ooking
at the bottomline nortality, they still actually had a
fairly significant clinical outcone.

So, in ny opinion, | think they have to be
conbi ned despite the discordance. | think | agree with al
the coments that have been said by ny predecessors.

DR HAMVER | would agree. | don't have nuch to
add. We are basically being asked to firmy grip sand here
with this discussion point. Since we don't have enough
information, as Chris and others have nentioned, you really
have to go through the charts if you want us to really
westle with what these presuned fungal infections may be.

Is it biologically neaningful? Again, | don't
t hi nk we know whether this is a fluke or biologically
significant. | think what Brian said and what Jimsaid
earlier about whether diagnostic ability is being curtailed
because of the activity of AnBi sone and so you get sort of
partial syndrones rather than full-blown syndronmes that you
can di agnose i s, perhaps, the one hypothesis you can put
forward

But | still think that is really just a hypothesis
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and so many things are going on here, particularly since the
clusters and the pul nonary aspect of things where we know
how much interpretation and difficulties go on in thinking
about chest X-rays in this difficult group of patients. |
don't think it is really easy to say

The nortality group, in the presuned situation,
however, is reassuring in that sense. So I amnot given
pause there. | think, overall, for the interpretation of
the study, you have to lunp themtogether. That is what was
prespecified in the protocol and so at | east gives you a
sense that it is equivalent if you conbi ne everything,
agai n, harking back to what we said with the first question

It is the proven fungal infections where there
seens to be clearly an advantage in this analysis to
AnBi sone is really what | think one westles with. This
brings up the point, in any clinical trial, when you start
| ooki ng at presunptive diagnoses, it becones extrenely
difficult.

| think what point No. 2 really tells us is to try
to think hard about future trials. In this patient
popul ati on, you cannot ignore presunptive syndrones, again,
because of the clinical difficult in going after diagnoses
aggressively, but prespecifying themas best you can,
per haps separating themup front.
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I nstead of |unping themw th proven infections,
per haps having a protocol-driven real-tinme contact with the
principle investigators--1 don't know if that happened here,
and it is very difficult in this patient popul ation, but
maybe there are ways to separate this group out for future
studies if, in fact, those are done, to | earn sonething from
t hi s di scordance.

| think it remains an issue that we will not be
able to solve unless there are nore data that can be
extracted fromthe database and the original source
materi als that have been raised by other nenbers of the
committee.

Point No. 3, the last point, for discussion which
this naturally leads into is, "Please comment on design
issues for future trials with particular attention to the
endpoi nt or endpoi nts which should be given enphasis.”

Maybe | will start with Virginia.

DR KAM | think that when enpiric-therapy trials
are begun and the duration that patients have been placed on
anti bacterial coverage before starting antifungal coverage,
appears to be shortened. Wien | think Dr. Pizzo did his
initial studies on the febrile neutropenic patient and
showed the utility of anphotericin, he waited about seven
days prior to starting antifungal therapy.
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During that period of, if you will, evaluation,
there were about 30 percent of patients who devel oped fungal
i nfections, proven, probable or presuned. Now that | see
that we are noving enpiric therapy closer and closer to
three and four days, it may inpact on our ability to
di agnose fungal infections and then becones a finer |ine
bet ween prophyl actic use and enpiric therapy for a targeted
fungal infection.

So | think that, obviously, prior to starting
newer trials, the period where you are going to allow the
antibacterials to do their job before starting antifungals
needs to be defined.

The second thing is that right now !l think it is
fairly clear and evident on the presentation this norning
and others that the endpoint should be fungal infections.
As we have seen between the proven and the presuned
infections seen in the two arns of the study total about 14
percent of each group of patients and not the 30 percent
that was initially reported in the trials that are probably
now 30 years ol d.

So | think fungal endpoints are to be the primary
endpoint. | think, as even Dr. Wal sh has commented, fever
al one during this period may not be an adequate assessnent.
And then, thirdly, because there had been such a di scordant
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result in Question No. 2 about making a firmdiagnosis,
t hi nk having, in the design of the study, to go aggressively
after tissue biopsy and/ or autopsy should be pursued.

In this manner, | think we define exactly what
t hese nebul ous presuned infections nay be and, perhaps,
provi de sonme education as to sone changing trends in the
types of fungal infections that we are now seeing in the era
of very broad-spectrum antibiotics, use of growh factors,
et cetera, and inmune nodul at ors.

DR. WONG | have a few suggestions. One is that
| don't think, in considering studies of this type and
clinical indications of this type, we will be able to avoid
usi ng these reasonably conpl ex conposite clinical endpoints.
But | would advise that they be refined in a couple of ways.
One is that | think that the toxicity paraneters do not
belong in the efficacy endpoints. They really should be
separated out.

If we run into a very toxic drug, it could really
confound things. Second, | think, although it is necessary
to use these conposite clinical endpoints that have sone
conponents that al nost surely are soft, every effort should
be made to anal yze rigorously the mnority of patients who
really give us the opportunity to ask the question, is the
drug an effective antifungal agent.
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In this study, | guess there were a total of 22
patients who were found, subsequent to enrollnent, to have
had infection at the tine of enrollnment. | would have |iked
to have seen those patients really analyzed in detail so
t hat one could answer the question, did the drug work at al
and, if so, which one was better.

So | think that that should be incorporated and it
is going to be the case that it is a mnority of patients,
oftentimes a small mnority. But even a few patients can
answer sone inportant questions.

Second, | think that in analyzing, other than for
the primary endpoi nt, especially for the problemof energing
i nfections, very careful attention has to be paid to the
possibility that a treatnment, itself, may influence the
ability to diagnose the di seases of interest.

| don't know the answer of how to deal with that
except that | believe that that is what we have seen here
today. Lastly, | think that one should take great efforts
to exclude bias introduced by differences in nortality or
aut opsy rates and that people who have proven infection,
because they died and had autopsies, should be separated out
so that we could see who noved fromthe presuned group to
t he proven group because they died as opposed to they were
proven during life at the sane tinme as everybody el se.
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DR. ELASHOFF: | agree that | would like to see as
much as possible, in terns of the actual inpact on
infections since it is pretty easy to show sonet hi ng
equi valent to sonething else if there is really no disease
taking place. | would |like to cooment that if we are going
to try and | ook at those who have existing infections when
the study starts or energent infections that the power
i ssues are probably going to require perhaps even | arger
studi es than the one that was done here.

| would also like to see, to the extent possible,
really detailed criteria and instructions for how you get to
have a presuned infection and how you get fromthere to a
proven one. | think that especially when side-effect
profile | ooks sonewhat different, the question of the extent
to which the investigator m ght pursue things nore if they
think they are one drug or the other brings up not just
trying to do the double blind as well as you can froma
| ogistic point of view but trying to find out what kinds of
guessing is going on and how nuch that has been influenced
by other things |like the side-effect profile.

DR EL-SADR. | think the conposite endpoint that
was picked for study actually in sonme ways was the very
ri gorous one because it required the patients to be
categorized as a success if they had really satisfied many,
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many different criteria.

| think probably |I believe that the issue of the
maj or primary endpoint woul d be the energent, proven and
presunmed fungal infections. | think that key--that is what
we are trying to do with these treatnents and survival.
woul d hope that survival would also be a bit |onger-term
survival, maybe four weeks post-study-drug and fol |l ow up
peri od.

DR, LIPSKY: | think that one key issue that
perhaps this drug was a little different, but, for
scientific rigor, it would be nice that we have absol ute
surety in efficacy in known infections prior to junping into
enpiric use.

| understand that the drug has been out for ten
years and a col | eague from London canme to give testinony to
that fact. But it would just seemthat detailed data should
be presented so you know that, certainly, there is not an
increased risk to the situation, et cetera.

That bei ng said, |ooking at an individual
situation of enpirical therapy, obviously have enough
docunented cases. That has been di scussed | guess at at
| east two workshops, so it need not go into that in detail.
But if one is, then, going to nmake assunpti ons about
presuned infection, then there should be absolutely rigorous
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criteria for what that would be.

| understand yes that, hopefully, by a
prospective, random zed, double-blind controlled trial that
what ever fog is in one armwould hope be in the other. But
| think that we can do better than that.

Then, just one final conmment that if, indeed,
there was, in this trial, sone obscurity because of the
therapy, it would nost |ikely be because the therapy was
better than the gold standard.

DR. GOLDBERGER | largely agree with the other
speakers that the conposite endpoint could be refined,
future protocols could tighten up on how eval uati on ought to
proceed and that there should be |onger follow up. | would
like to just focus on what should be the primary endpoint.

| actually think that the primary endpoint shoul d

really be focused on the fungal infection. The conposite

endpoi nt adds information and is useful. | don't think it
shoul d be abandoned. | think it should be refined. But, in
my mnd, | think it would be best used as a supportive

endpoi nt or secondary endpoi nt rather than being the other
way around.

DR. MATHEWS: This, | think, was an excellent
trial, very well done. | find that the conposite endpoint,
its mpor flaw |l think is in not prespecifying the criteria
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for presunptive diagnosis. It mght have been hel pful --nmany
trials, I know, have endpoint conmttees that, in real tine,
revi ew endpoints by a group of investigators.

That m ght be hel pful in the future to review
presunptive and proven endpoints.

The last comment is that while doing a random zed
doubl e-blinded trial should theoretically protect from bias
i n diagnostic ascertainnment, there are nunerous exanples in
clinical-trial history where, because of the point Dr.

El ashof f nade about different toxicity profiles, and so on,
it is not sufficient guarantee that there isn't sonme subtle
| oss of bl i nding.

| f you were to have presented us data where the
opposite findings were observed, where there were nore
proven infections in the AnBi sonme group than in the
anphotericin group, we would be doing quite a dance to
explain it and approve the drug.

So |l think it is worth the effort in future trials
to have sone neasures of diagnostic intensity building into
the protocol so you can docunent what was done in one and
the other and at | east be able to talk other than in an
anecdotal way about those sorts of issues.

DR DIAZ: | would basically reiterate that.

t hi nk havi ng a conposite endpoi nt was useful but we really
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have to focus upon energent fungal infections and, |ikew se,
t he presuned fungal infections and having sone kind of
rigorous protocol in ternms of trying to control for the
types of activities that go about in terns of trying to make
di agnoses woul d be useful and, also, having nore

i nformati on, perhaps even on a real-tinme basis, about the
patients and where they sit currently in terns of their

I munosuppressi on woul d hel p, perhaps, sort out sone of
these problens in the end result.

DR HAMMER: | think all of the points have been
wel | made by ny coll eagues. Personally, | don't think you
can get away from a conbi ned endpoint in these studies in
part for the practical issues of sanples sizes, et cetera,
but also that that reflects the clinical situation in which
t hese drugs are used.

However, things can be refined as has been
reflected, certainly survival issues and the proven energent
fungal infections. As therapies inprove and as approaches
i nprove, one way to sort of tackle that is to enrich the
pati ent population for the high-risk patient so that you, in
fact, try to insure that you are able to see sufficient
nunbers of proven fungal infections to see a difference,
per haps, or at |east equivalence with two different
treat ments.
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| think the point about you have to include
presunptive infections but that you need to try to
prespecify that and rigorously define themas best you can
in the situation is well taken.

Lastly, | would agree with Brian that the
conposite endpoi nt nmay be necessary here and appropriate but
that safety issues should be separated. | think it is not
difficult at all for either clinicians or reviewers to
separate those issues and, in fact, we generally try to do
t hat .

So | think, basically, the way this study was
approached was excellent. It can be refined if future
studies, in fact, are going to take this a step forward.

| don't have anything else to add. Mark, is there
anything else that the conmttee needs to address?

DR. GOLDBERGER: No. | think, actually, in spite
of the fact that there was a | ot of vagueness in Question
No. 2, in particular, you have provided advice that wll be
useful to us. | think the sense | got fromthe comments is
that few people are wlling to place a great deal of weight
on the presuned endpoint in this particular clinical trial,
but 1 think you gave good gui dance about how one m ght
approach the programfor future trial.

| think that that, certainly, is a reasonable
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approach so | think we are satisfied with that.

DR. HAMVMER  Thank you.

| would like to personally, and for the commttee
menbers, thank Fujisawa and the presentation this norning
and the representatives of the agency.

This neeting is adjourned. Thank you.

[ Wher eupon, at 12:35 p.m, the proceedi ngs were

adj our ned. ]
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