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PROCEEDIL NGS
Opening Remarks

DR. DUTCHER: Good norning and wel cone to the
advi sory conmmttee neeting. Before we start, LT O Neil
Gonzalez wll read the conflict of interest statenent.

Conflict of Interest Statement

LT O NEI LL GONZALEZ: Good norning, everyone.

The foll owm ng announcenent addresses the issue of
conflict of interest with regard to this neeting and is nmade
a part of the record to preclude even the appearance of such
at this neeting.

Based on the submtted agenda and information
provi ded by the participants, the Agency has determ ned that
all reported interests in firnms regulated by the Center for
Drug Eval uation and Research present no potential for a
conflict of interest at this nmeeting with the foll ow ng
exceptions. |In accordance with 18 U.S.C. 208(b)(3), ful
wai vers have been granted to Drs. Sandra Swain, Derek
Raghavan, Kim Margolin, Victor Santana, and M. Ken G ddes.

A copy of these waiver statenents nmay be obtai ned
by submtting a witten request to FDA s Freedom of
Information O fice, |located in Room 12A-30 of the Parkl awn
Bui | di ng.

In addition, we would like to disclose for the
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record that Dr. Robert Ozols' enployer, the Fox Chase Cancer
Center, has interests in Pharmacia & Upjohn, sponsors of
conpeting products to DepoCyt, which do not constitute
financial interests in the particular matter within the
meaning of 18 U S.C. 208. Notw thstandi ng these interests,
it has been determned that it is in the Agency's best
interest to have Dr. Ozols participate fully in all nmatters
concerni ng DepoTech's DepoCyt. Further, because Dr. QOzols
and his enpl oyer have extensive unrel ated financi al
interests in Bristol-Mers Squibb, Dr. Ozols will be
excluded fromparticipating in the commttee's di scussions
and del i berations concerning Bristol-Mers Squi bb's Droxia.

Lastly, we would like to disclose that Dr. Larry
Lessin in the past served as a nenber of the National
Institutes of Health, National Heart, Lung and Bl ood
Institute's Data Safety Mnitoring Board for the Droxia
trial in Sickle cell disease. This past involvenment wll
not preclude Dr. Lessin fromparticipating fully in the
commttee's discussions and del i berations concerning
Bristol -Mers Squibb's Droxi a.

In the event that the discussions involve any
ot her products or firns not already on the agenda, for which
an FDA participant has a financial interest, the

partici pants are aware of the need to exclude thensel ves
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from such invol venent and their exclusion wll be noted for
t he 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 products

they may wi sh to conment upon

Thank you.
DR. DUTCHER: | would like to now go around the
tabl e and introduce the panel. Dr. Johnson.

DR JOHN JOHNSON: John R Johnson, dinical Team
Leader, FDA

DR. ANDREWS: Paul Andrews. Pharmacol ogy Team

Leader, FDA

DR. LIN Al bert Lin, Mdical Reviewer.

M5. WSE: Joan Wse, Patient Representative.

M5. BEAMAN: Carol yn Beaman, Consuner Rep

DR. RAGHAVAN. Derek Raghavan, Medical Oncol ogi st,
USC.

DR. DAVI D JOHNSON: David Johnson, Medi cal
Oncol ogy, Vanderbilt.

DR. KROOK: Ji m Krook, Hemat ol ogi st-Oncol ogi st,
Duluth dinic.

LT O NEI LL- GONZALEZ: Jannette Gonzal ez, Executive

Secretary.
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DR. DUTCHER  Jani ce Dutcher, Al bert Einstein
Cancer Center, New York.

DR. MARGOLIN. Kim Margol in, Hematol ogy and
Oncol ogy, City of Hope.

DR. SANTANA: Victor Santana, Pediatric
Hemat ol ogi st/ Oncol ogy, St. Jude Children's Research
Hospital, Menphis.

DR LESSIN: Larry Lessin, Medical Drector,
Washi ngt on Cancer Institute.

DR. SWAIN. Sandra Swain, Medical Oncol ogist,
Washi ngton, D.C.

DR SIMON:. | amRichard Sinon. | amthe head of
the Bionetric Research Branch at the National Cancer
I nstitute.

DR. DeLAP: Bob DeLap, Oncol ogy Drugs Division
Director, FDA

DR. DUTCHER: Thank you.

Open Public Hearing

DR. DUTCHER As | understand it, no one has
requested to talk at the open public hearing other than the
patient representatives that are speaking on behalf of the
sponsor.

| s there anyone in the audience that wish to nmake

a statenment other than those peopl e?
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[ No response. ]

DR. DUTCHER: Then, we w |l proceed with the
applicant's presentation, and | believe you wanted to have
the patient representatives speak first, is that correct?

DR SMWYTH. | will just introduce them

DR. DUTCHER  Dr. Smyth.

NDA SUPPLEMENT 16-295/S-029 DROXIA
(hydroxyurea capsules USP)
Bristol-Myers Squibb
Applicant™s Presentation
Patients®™ Presentation

DR. SMYTH. Good norning. | amCollier Snyth from
Bristol -Myers Squi bb. Before we begin our forma
presentation, we have invited two patients who are actually
patients locally at the Howard University Center for Sickle
Cell Disease. They are Del phine Bassey and Ronald M xon.

W are aware that many of the physicians on the
ODAC Comm ttee don't regularly see patients currently with
sickle cell disease, so we thought it would be worthwhile to
hear froma couple patients firsthand for their spontaneous
comment s.

Del phi ne, would you like to conme up first, please.

M5. BASSEY: Good norning, |adies and gentl enen.
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My nanme is Del phine Bassey. | ama married working nother
of two, and I am 33 years ol d.

| have been on hydroxyurea since July of 1996
after being hospitalized for the second tinme with sickle
cell chest syndrone. Initially, I wasn't on the drug
because ny doctor didn't feel that | was per se sick enough
to be in the initial study of hydroxyurea.

After ny second hospitalization | ast year, after,
say, from 1993 until the present tinme, when | was in a
crisis, | initially always had the sickle cell chest
syndrone, and ny doctor feared that with ne having
conti nuous bouts with the chest syndrone, there would be a
tendency for scarring of my lung tissue, and that's when
started taking it.

| have to admt | was reluctant to take the drug
at first because of the side effects and also having to do
regul ar blood tests every two weeks, but | was also willing
to giveit atry because | was tired of having a crisis
every year

Consi dering what | have gone through with ny
i Il ness, hydroxyurea has been a blessing. Wen | tel
peopl e that | have sickle cell disease, they are surprised
and they conplinment me on well | amand they conplinment on
just going along with ny regular activities as a person
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wi t hout an ill ness.

| give hydroxyurea high praises and as far as
having to go to the hospital for the regular blood tests, |
just consider it part of ny daily routine in staying well.

Thank you.

DR. DUTCHER: Thank you very nuch.

DR. SMYTH: Ron.

MR MXON:. Good norning. | am Ron M xon. | am
married, | have three kids, and it nmeans a lot to nme. Prior
to taking hydroxyurea, | nust say | was having sickle cel

crisis at least four to five tines a year, which caused ne
to be off fromwork for two nonths. Each crisis
encountered it was two nonths, sonetines three nonths.
When | talked to ny doctor, and he nentioned
sonething to ne about hydroxyurea, getting onto the study,
and which | did, and unfortunately, | was doing well. |

went several years w thout having one crisis and prior to

that, | got depressed and stopped taking hydroxyurea. Wen
| did stop, | was having sickle cell chest syndrones, one
behi nd another. | would be hospitalized, I would cone out

for two weeks, and end up going back in the third week.

Once | got back on hydroxyurea, it has been al npost
three and a half to four years, and no sickle cell crisis,
no pain. | was able to gain weight from 140 pounds up to
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185 pounds, and | also would Iike to nention, too, | have
ot her people in other states, parents, that do have kids
t hat have sickle cell and teenagers, and it is a shanme, when
| nmentioned that you should talk to your doctor about
getting on hydroxyurea, and the feedback | get days later is
that the doctors don't recommend that for their patient. |
ama living exanple that it does work, and right now
consi der nyself being healthy.

| just want to say thank you and keep up the work.

DR. DUTCHER: Thank you very nuch.

Introduction

[Slide.]

DR SMTH. | amCollier Snyth, Vice President of
Medi cal Affairs with Bristol-Mers Squi bb

[Slide.]

We are pleased to present the essential details of
our supplenental application to ODAC and to the FDA. The
application is for Droxia or hydroxyurea for the treatnent
of sickle cell anema in adult patients to prevent painful
crises and to reduce the need for bl ood transfusions.

Currently, there is no FDA approved treatnent for
sickle cell anem a

[Slide.]

Hydrea has got a fewmles under it. It was first
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synt hesi zed back in 1869. 1In 1928, it was noted to cause
| eukopenia and anem a in animal nodels. In 1958, antitunor
activity in manmalian tunor systens was found, and in 1960,
clinical trials for cancer treatnent were initiated.
Hydr oxyurea was initially approved by the FDA for treatnment
of various cancers in 1967.

[Slide.]

The mechani sm of action of hydroxyurea is as a
ri bonucl eotide reductase inhibitor. The end effects that
seem nost pertinent for sickle cell are the increase in
henogl obin F, the increase in the nean corpuscul ar vol une of
the red cells, and a decrease in the neutrophils.

[Slide.]

Currently, hydroxyurea is generally used in
myel oproliferative di seases, specifically chronic
granul ocytic | eukem a, polycythem a vera, and essenti al
t hronbocythema. It is also used in psoriasis,
hyper eosi nophilic syndrome, sickle cell anem a, and ot her
henogl obi nopat hi es.

[Slide.]

An or phan desi gnation was given for sickle cel
anem a, for hydroxyurea, in QOctober 1990.

The results of an open-Ilabel, dose-ranging trial
was published by Sam Charache in 1992, and this showed that
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there is an increase in henoglobin F and an increase in the
mean cor puscul ar volunme of the red cells that was directly
related to the dose of hydroxyurea.

A subsequent doubl e-blind pl acebo-controll ed
Mul ticenter Study of Hydroxyurea in Sickle Cell Anem a (MSH)
was initiated in 1992.

[Slide.]

[ SIide description not recorded because of audio
mal functi on. ]

[Slide.]

MSH trial was stopped in January 1995 before the
pl anned term nation of the study. It was done on the
recommendation of the Data and Safety Mnitoring Board and
the Steering Commttee for the trial concurred with that
recommendation. The trial was stopped because of the marked
beneficial effects of hydroxyurea.

That sanme nonth, January 1995, the National Heart,
Lung and Blood Institute issued a clinical alert to
clinicians treating patients with sickle cell disease on the
benefits of hydroxyurea.

The SNDA for this indication was filed on August
21, 1997.

[Slide.]

Qur presenters today. Initially, Dr. Martin
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St ei nberg, Professor of Medicine at the University of

M ssi ssi ppi at Jackson, will discuss sonme general background
about sickle cell disease. Dr. Steinberg has a

| ong-standing interest in the nolecular and clinical aspects
of sickle cell disease.

Next, the Multicenter Study itself wll be
presented by the study chair, Dr. Samuel Charache. Dr.
Charache is Emeritus Professor of Medicine and Pat hol ogy at
Johns Hopkins. He has had a very distinguished career in
experinmental therapy.

There is a followup study to that nulticenter
trial, which is being chaired by Dr. Steinberg, and he wll
present the at least current findings in that trial.

Then, we wll summarize the presentation.

[Slide.]

Al so, in attendance today are Dr. Mchael Terrin
fromthe Maryl and Medi cal Research Institute and Franka
Barton, who is the statistician fromthe Maryl and Medi cal
Research Institute. Duane Bonds is also attending, who is
| eader of the Sickle Cell Disease Scientific Research G oup
at the National Heart, Lung and Bl ood Institute.

Dr. Steinberg.

Disease

[Slide.]
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DR. STEI NBERG  Thank you, Collier, and good
nmorning. M purpose this norning is to tell you alittle
bit about sickle cell disease and the rationale for the use
of hydroxyurea in this disorder.

Sickle cell disease is a genetic disorder of the
henogl obi n nol ecul e, specifically the beta subunit of the
henmogl obin nolecule. It is present in about 1 in 350
African-Anericans, that is, 1 in 350 have sone type of
clinically significant formof sickle cell disease, however
about 1 in 600 are honobzygous for the sickle gene and have
sickle cell anem a

Sickle cell anema is a norbid disease with a
curtailed Iife span. The nedian age of death at the present
time, when it was last studied in this country, is in the
5th decade of life.

The characteristics of sickle cell anema are
pai nful crises, acute chest syndrone, and ot her
vaso-occl usive conplications which I will discuss
monentarily, however, the frequency of painful crises, and
frequency of acute chest syndronme, and the |evel of fetal
henmogl obin are risk factors for premature death in this
di sorder.

[Slide.]

This slide sumari zes the pat hophysi ol ogy of
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sickle cell disease. The nutation, the GAGto GIGin the
codon for the 6 amno acid of the betaglobin chain specifies
a change fromglutamc acid to valine. This is the only
genetic change in sickle henogl obin.

Thi s change changes the physical properties of the
henogl obi n nol ecul e under certain conditions. Wen sickle
henmogl obin is oxygenated, it remains in solution |ike normal
henmogl obi n.  Wen sickle henogl obin is deoxygenated, it
forms polynmers within the cell, and it is this
pol ynmeri zation of sickle henoglobin that is ultimately
responsi bl e for the pathophysiol ogi c consequences of the
di sease.

Now, what happens as the henogl obin polynerizes is
that the sickle cell, here shown in the oxygenated form
changes in a very large nunber of ways. The cell wth
si ckl e henogl obi n pol yner may have the normal shape, but it
doesn't nean that it is a normal cell. Typically, the cel
forms these bizarre abnormal shapes which gives the di sease
its nane.

These sickle cells have a variety of abnormalities
affecting the cell nenbrane. The cell nenbrane becones
| eaky, the cells becone dehydrated, certain adhesive |igands
on the surface of the cell are exposed, and the cell has
abnormal flow properties.
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These cells are also short-lived, so that the
patients have a henolytic anem a, which by itself is only
nmodest, however, the problemis that these cells cause
vaso-occlusive disease. Sickle cells interact with other
cells in the circulation and with the endothelial cells of
t he vascul ature, and cause the vaso-occl usive di sease which
is the major problemin sickle cell anem a

[Slide.]

Il will now discuss sonme of the vaso-occl usive
conplications of the disease, and ny discussion wll be
limted because vaso-occl usive conplications can strike
virtually any portion of the body, in any organ system

Pai nful episodes are by far the nost frequent
vaso-occl usive conplication. These occur in patients
sonetines repetitively, many tines a year. Sonetinmes
patients skip years between vaso-occl usive epi sodes.

The pain is described as excruciatingly severe
pain, worse than the pain of fracture, worse than
post operati ve pain, and sonetines the painful episodes
requi res prodi gi ous anounts of narcotic for relief.

[Slide.]

This slide shows the survival probability by
crisis frequency in sickle cell anema in the study fromthe

cooperative study of sickle cell disease published a nunber
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of years ago.

These two curves simlarly show the survival
probability of patients who have | ess than three painful
epi sodes a year. This curve is the survival probability of
patients who have three or nore painful episodes a year, and
it is this group of patients that we chose to study in the
mul ticenter study of hydroxyurea.

[Slide.]

O her vaso-occl usive epi sodes include the acute
chest syndrone, which you already heard about this norning.
This is a very dangerous conplication of the disease. It
strikes children nore frequently. Wen it strikes adults,
it is nore severe in adults, and it is associated with
significant nortality and norbidity.

Cer ebrovascul ar accidents are the scourge of
chi | dhood. About 10 percent of children have overt strokes,
a | arger nunber of people have subclinical strokes, which
ends up producing cognitive inpairnent.

Ost eonecrosis affects nost comonly the heads of
the fenur, the heads of the hunerus, but can affect other
bones. It can be a crippling disorder, inhibiting al nost
totally the nobility of patients, and is also chronically
pai nf ul

[Slide.]
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Leg ul cers devel op in about 10 percent of
patients. They can range fromsmall, alnost insignificant
ulcers, to total denudenent of the skin of the |ower | eg.
One characteristic of leg ulcers is that they are terribly
pai nf ul

Reti nopathy is a conplication mainly of henogl obin
SC di sease, one of the other types of sickle cell disease,
but does occur in sickle cell anema. It can go through a
series of stages leading to retinal detachnent and
bl i ndness.

Priapi smaffects about 10 or 15 percent of nen
with sickle cell anema. Sonetinmes the priapismis mld
often it is recurrent. Wien a nmjor episode of priapism
occurs, inpotence is the usual results.

Spl eni ¢ sequestration occurs commonly in
chil dhood, and this is a disease where due to hypoxi c damage
of the spleen, suddenly the blood supply flows to the
spl een, patients becone rapidly profoundly anemc, and this
is probably the second nost common cause of death in
chi | dhood.

[Slide.]

Now, in addition to the vaso-occl usive
conplications of the disease, one could view di sease

conplications in ternms of henolysis. |If this was all
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patients with sickle cell anem a had, they would be pretty
well. They have anem a, which is usually only noderate in
degree. As a result of henolysis and turnover of bile

pi gnents, they have cholelithiasis, which affects at | east
50 percent of adults and sonetinmes occurs at very, very
young ages.

Because of the rapid turnover of the bone narrow,
they are very susceptible to disorders that tenporarily
interfere with erythropoiesis, and the B-19 parvovirus is
t he usual cause of acute aplastic episodes which, |ike
spl eni ¢ sequestration, could lead to a dramatic and rapid
fall in the henogl obin |evel.

Li nki ng the henol ytic and the vaso-occl usive
conplications may be the presence of the reticul ocytosis
that is a feature of all individuals with henolysis, because
these reticul ocytes are not normal reticul ocytes, they al so
have speci al adhesive nol ecules on their surface, and they
be very inportant in initiating the vaso-occl usive
conplications of the disease.

[Slide.]

Now, years of chronic vaso-occlusion take their
toll on nost of the organs in the body, so that with slowy
progressive renal failure, it is comonly seen in adult

patients now, ending in severe anem a, sonetines requiring
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di al ysis or even renal transplantation.

Subclinical cortical damage, which | already
mentioned, |leads to cognitive inpairnment in many of these
patients.

We have heard that chronic |ung di sease can
develop fromnultiple episodes of the acute chest syndrone,
and cor pulnonale is also a feature of chronic |ung disease
in sone of these patients.

Because of sickling in the placenta, m scarriage
is a conmmon feature of wonen who are pregnant with sickle
cell disease, and the splenic fibrosis fromrepeated
sickling in the spleen |l eads to very early loss of a
functional spleen, a little bit later |oss of the presence
of a spleen at all, and high susceptibility to infection
W th encapsul at ed organi sns especially the pneunbcoccus.

[Slide.]

The treatnment of sickle cell disease has | agged
behi nd our understandi ng of the pathophysiology, and this
slide summari zes the current state of treatnent. W use
anal gesics in |large anounts, narcotic anal gesics for the
treatment of painful episodes, and patients often take oral
narcoti c anal gesics at hone when they have pai n epi sodes
that they feel aren't severe enough to bring themto the
hospi t al
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We use antibiotics to treat the infectious
conplications, which are coormon. Hydration is used to
prevent henoconcentration, which we think makes
vaso- occl usi on wor se.

Transfusi ons have been a mai nstay of treatnent,
not so nuch for the anema, which as | nentioned is only
noderate, but mainly for sonme of the vaso-occl usive events
i ke severe acute chest syndrone, |ike early severe
priapism and it is also used prophylactically to prevent
recurrence of stroke in children.

Transplantation is currently being studied as a
possi bl e means of curing the disorder. O course, in the
studies so far, there is about a 10 percent nortality rate
in transplantation and a very snall percentage of patients
with sickle cell anem a have a donor for transplantation.

[Slide.]

Now, it has been al nost 50 years since clinicians
and scientists have recogni zed the role of fetal henogl obin
in sickle cell anemia. The first observations were made in
New York, and these observations shows that newborns wth
sickle cell anem a are asynptomatic, and the presuned reason
for this was that newborns have upwards of 50 percent of
t heir henoglobin is fetal henogl obin.

In addition, adults who have the conbi ned
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het er ozygous di sorder, sickle cell hereditary persistence of
fetal henogl obin, an additional nutation in the betagl obin
gene conplex which allows the fetal henoglobin genes to be
continually expressed during life, so these individuals have
20 to 30 percent fetal henoglobin with sickle henogl obin,
are clinically well. They have none of the crises | talked
about and they are not anem c.

When t hese observations were taken to the
| aboratory, it was shown that fetal henogl obin increases the
concentration of sickle henogl obin needed to gell in the
test tube, and further worked showed that the reason that
fetal henoglobin inhibits polynerization is that the gama
gl obi n chain, that globin chain which characterizes feta
henogl obin specifically interferes with the pol ynerization
of sickl e henogl obi n.

[Slide.]

The inportance of fetal henoglobin is further
denonstrated in this slide taken from anot her cooperative
study of sickle cell disease paper, which showed that
i ndi vi dual s who have fetal henoglobin |evels at the 75th
percentile have a | onger survival than individuals who have
| oner fetal henoglobin |levels, but any level, the fetal
henmogl obi n survival is increased.

[Slide.]
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Finally, | want to show you sone of the potenti al
ef fects of hydroxyurea in sickle cell disease. Wat | have
shown here is bone marrow, blood, and vascul ature. W think
t hat hydroxyurea has effects on all of these conpartnents,
so that in the bone marrow, the hydroxyurea reduces narrow
cellularity, and a |arge part of painful episodes is
probably due to necrosis and swelling within the bone
mar r ow.

Most i nportantly perhaps, hydroxyurea increases
the clones of erythroid precursors that retain the program
for synthesizing | arge amount of fetal henogl obin, so that
nmor e henogl obin-F containing red cells escape the marrow
because of the selective action of hydroxyurea on erythroid
progeni tors.

In the bl ood shown before treatnent and during
treatnent, a nunber of things happen. Fetal henoglobin is
i ncreased, the cells becone | arge because they becone better
hydrated cells. There is a reduction in the sickle forns in
t he bl ood shown before treatnent and after treatnent.

The reticul ocytes shown here are reduced by
hydroxyurea treatnment, and there are fewer granul ocytes that
are present during treatnment w th hydroxyurea.

Finally, the vasculature is probably changed

before and during treatnment. Before treatnent, there is
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interaction of sickle cells, neutrophils, platelets with
vascul ar endothelial cells |eading to vaso-occlusive
di sease.

During treatnent, a nunber of things happen.
There is less interaction anong the fornmed el enents of
bl ood. There is reduce adherence of sickle cells to
endothelial cells, and there is probably inproved function
of the endotheliumitself.

| would like now to introduce Dr. Sam Char ache,
who was Chairman of the Multicenter Study of hydroxyurea.

Thank you.

Multicenter Study of Hydroxyurea in
Sickle Cell Anemia (MSH)

[Slide.]

DR. CHARACHE: The nmmin study question in the
Mul ticenter Study of hydroxyurea was whether treatnment with
hydr oxyurea could substantially reduce the rate of acute
vaso-occlusive crises in patients with sickle cell anem a.

[Slide.]

The organi zation of the study is shown on this
slide. At Johns Hopkins University, we had the central
of fice which took care of admnistrative affairs, the core
| aboratories which anal yzed bl ood sanples sent to us from

the 21 participating clinics, the treatnents distribution

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



aj h

center which sent out the treatnents on a regul ar basis and
nmoni tored bl ood counts in addition to the nonitoring done by
t he Maryl and Medi cal Research Institute.

Finally, we had a central caller. This was a
bl i nded woman who call ed each patient in the study once a
nmonth to determ ne whether the patient had had any ill ness
in the preceding nonth, if the patient was taking his pills,
and if anything el se had happened. This turned out to be a
very useful way of keeping track of the patients.

The Crisis Review Conmttee was appointed by the
central office. These were blinded physicians,
hemat ol ogi sts and internists, who deci ded whether or not a
given clinical event represented a sickle cell crisis, and
we can go into that later if you w sh

The Maryl and Medi cal Research Institute was the
data coordinating center. They kept track of the nunbers,

t hey devi sed the schenme by which patients who received

pl acebo had sinmul at ed abnormal bl ood counts and could, in
principle -- well, appeared to develop toxicity since the
physi cians in the peripheral clinics had no access to bl ood
counts if we stopped treatnent because of toxicity, they
probably believed it.

Finally, there was the National Heart, Lung and
Bl ood Institute, which appointed the Data and Safety
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Moni toring Board, which oversaw the subject, and was run by
the Sickle Cell D sease Research G oup. The study was
funded by NHLBI.

We did get the drug powder fromBristol -Mers, and
we got a small financial grant which paid for sone of the
things that NIH woul d not pay for.

[Slide.]

The study design is shown here. |In each of the
clinics, first, patients were screened for eligibility, and
| will show you what the eligibility requirenments were.
Those who were eligible were then random zed. W started
out with 152 patients on hydroxyurea and 147 on pl acebo, and
then each of these two groups had drug dose titration and
fol | ow up.

[Slide.]

Inclusion criteria were a Core Laboratory
di agnosis of sickle cell anem a or sickle beta-0 thal assem a
by el ectrophoresis. Three or nore acute vaso-occl usive
crises in the year prior to enrollnent. Patients had to be
18 years of age or older. They had to give inforned
consent. They were instructed in techni ques on
contraception and had to agree before we started that they
woul d use contraceptive techni ques.

Exclusion criteria were the use of nore than 30
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oxycodone capsul es or their equivalent per nonth. Recent
transfusion. Active liver disease. An elevated creatinine,
since the drug is primarily excreted through the kidney.
Contrai ndi cation to i munosuppressive therapy. W thought
at the beginning of the study that hydroxyurea m ght be
I mmunosuppressive. Finally, B-12, iron or folate
deficiency. |If these conditions were discovered and treated
the patient could subsequently enter the study.

[Slide.]

Q her exclusion criteria were previous hydroxyurea
t her apy because of the worry about a washout effect.
Pregnancy of breastfeeding at the tine of starting the
study. Sickle-beta-plus thalassema. The use of an
anti-sickling agent or purported anti-sickling agent A
stroke within four years because such patients woul d
probably be being transfused. And finally, congestive heart
failure.

[Slide.]

Now, the dose titration schene is shown in the
next two slides. All patients started at 15 ng/ kg/ day.
This dose was increased by 5 ng/kg/day every 12 weeks unl ess
the patient was toxic, and I will show you what | nean by
that on the next slide. It nmeant bl ood count depression.

If toxicity occurred, treatnent was stopped until bl ood
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counts recovered and then was resuned at 2.5 ng/kg/day | ower
than the dose being taken. The dose was adjusted by 2.5
ng/ kg every 12 weeks until we thought we had reached the
maxi mum t ol erated dose, that is, the dose at which the
patient was just below toxicity. The patient had to
tolerate that dose for 24 weeks before we declared it to be
MTD.

If the patient was pre-toxic -- and I wll show
you what that is -- the dose was not increased, but was
continued at the sane |evel

[Slide.]

Here are the criteria for pre-toxicity and
toxicity. Neutrophils had to be less 2,500 to be pre-toxic,
at less than 2,000 to be toxic. Reticulocytes, platelets,

t he henogl obin criterion was less than 4.5 grans. The
reticulocyte count, that is, the criterion for the

reticul ocyte count depended on what the henogl obin | evel was
because if the patient's henogl obin rose, we would have
expected the reticul ocyte count to fall just because he was
| ess anem c.

[Slide.]

The hi ghest dose which did not cause toxicity in
24 weeks was considered to be the maxi mumtol erated dose,

however, no patient was given nore than 35 ny/kg/day.
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[Slide.]

| f for some reason bl ood could not be obtained or
was not obtai ned when the patient cane to clinic, the
patient was given no drug for the next two-week period. If
we did not receive a blood sanple froma patient at the
central office, that clinic was called and told to tell the
patient to stop treatnent. |In situations in which we needed
action to be done quickly, the central caller would
sonetinmes call the patient directly and say stop your
treatnent. Now, this could be for real toxicity or
sinmul ated toxicity.

[Slide.]

Now, the goal of the study was to reduce the
frequency of acute vaso-occlusive crises, which neant we had
to define what a crisis was. The definition we used a visit
to a nedical facility of 4 or nore hours duration. Because
of the pain of sickle cell disease in which the patient was
treated for pain and included, in addition to pain in any
part of the body, chest syndronme hepatic sequestration, and
priapi sm

[Slide.]

The Crisis Review Conmttee reviewed reports of
t hese nedical contacts. There were discharge summari es,

xerox copies of energency roomrecords, and so on. As |
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stated, the Crisis Review Commttee were independent
hemat ol ogi sts and internists who were blinded and were not
part of any clinical center.

They used classification rules which are devel oped
a priori to decide if a given episode was a painful crisis.
Two nmenbers of the commttee had to agree before a nedica
contact was considered a crisis. |If those two could not
agree, the case was given to a third nenber of the
commttee. |If no two of those three could agree, then, the
comm ttee chairman broke the inpasse.

[Slide.]

To classify events, we had docunentation of
medi cal contact as | described. These were reviewed by the
Crisis Review Conmttee using the study definition of an
acute vaso-occlusive crisis, and two reviewers had to agree.

[Slide.]

Patients could be unblinded during the study, and
patients receiving placebo could be unblinded for the sane
reasons, which included pregnancy, accidental ingestion of
the drug or a deliberate overdose, infection or bleeding
with | ow bl ood counts, and any other situation in which
information as to what drug the patient was receiving,
pl acebo or hydroxyurea, was critical for patient nmanagenent.

[Slide.]
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The baseline characteristics of the patients in
the study are shown on this slide. Here, we have 152 on
hydr oxyurea, 147 on placebo, and you can see that the
frequency of chest syndrome, ankle ulcers, aseptic necrosis,
and the nunber of crises in the prior year is remarkably
simlar in the two groups.

| would point out that this distribution of crises
is very, very different fromthe distribution of crises in
t he general population of patients with sickle cell anem a.
Most patients with sickle cell anem a have many | ess crises
t han t hese.

[Slide.]

This is what bl ood snears | ooked |ike at the
begi nning of the study and at the end. You can see that
there are nunerous irreversibly sickled cells on the
| efthand side. On the righthand side, with a little bit of
i magi nati on, maybe the cells look a little bit bigger, but
there are few, or no, irreversibly sickled cells present.

[Slide.]

This shows you what blood counts were like in the
two treatment groups before and after. At baseline, white
cell counts, neutrophils, henoglobin |evels, reticul ocyte
counts, and fetal henoglobin |levels were identical in the
two groups.
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At the end of the study, in the placebo group,
bl ood counts were not really different fromwhat they had
been at the beginning. In the hydroxyurea group, however,
the white count was sonmewhat |ower, although | would point
out not at a level that anyone woul d consi der
life-threatening. Neutrophil counts were | ower, henogl obin
was a little bit higher, reticulocyte counts were a bit
| oner, and henogl obi n concentrati ons were sonewhat higher,
al t hough not a great -- patients were not rendered normal by
treat nent.

[Slide.]

The primary endpoint was the acute crisis rate,
and here you can see conparing nedian crisis rates in the
hydroxyurea group with that in the placebo group, that there
was a very statistically significant difference between the
two groups.

Now, this is all crises. These are hospitalized
vaso-occlusive crises. That is, hospitalizations in which
the patient had, or during which the patient had, a crisis,
and again you will see that the nedian crisis rate is
distinctly lower in the hydroxyurea group than it is in the
pl acebo group.

[Slide.]

The time to devel opnent of crises also differed in
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the two treatnment groups. Here we have the tine to the
first crisis after starting treatnent, the second crisis,
and the third crisis. Here are the tines for the

hydr oxyurea group, here are the placebo patients, and you
can see that in each group, the crisis, be it first, second,
or third, occurs later than it does in the placebo group.

[Slide.]

Here we have broken down the two study popul ations
by three-nonth intervals, by quarters, and we have plotted
out the crisis rates during the entire two-year foll ow up
treatnent. Placebo patients are yellow, hydroxyurea
patients are red.

There are two points to make fromthe slide. The
first is that in the first three nonths' block of tinme, the
two groups already differed; and secondly, that that
di fference persisted during the study.

[Slide.]

Here we show death, stroke, and chest syndrone.
There were a few deaths, there were a few strokes, and there
were a few epi sodes of hepatic sequestration. There were
too few instances of any of those conplications to make a
di fference, however, the difference between chest syndrone
in the hydroxyurea group, 56 versus 101, was significant.

As you have heard, chest syndronme is a |life-threatening
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condi tion.

[Slide.]

The transfusions were different in the two groups,
as well. The nunber of patients who were transfused, 55

versus 79, and the nunmber of units transfused, 423 versus
670, were both different.

[Slide.]

Here is the distribution of the |ast dose of
hydroxyurea at the tinme the study ended. In yellow, we have
patients whose | ast dose had not been declared to be the
maxi mum t ol erated dose, those in red were considered to be
maxi mum t ol er at ed doses.

Several points to be made. It is nore or less a
bel | - shaped curve which centers at about the starting dose,
15 ng/kg. There are a group of patients who are at the
hi ghest dose that we woul d gi ve anyone regardl ess of their
bl ood counts, and about half the patients ended up on doses
of hydroxyurea which were |less than the starting dose of 15
mg/ kg.

| ndeed, there were a few patients who coul d not
tol erate hydroxyurea at all, who presunmably bone marrows
that were so scarred by previous vaso-occl usive events that
there just weren't enough nmarrow precursors there to
tolerate the dose.
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[Slide.]

There were a nunber of pernmanent treatnent stops,
19 in the hydroxyurea group, 13 in the placebo group. A few
were for long-termtransfusion therapy, acute renal failure,
ful mnant hepatitis, nyelotoxicity at the | owest dose of
hydroxyurea -- there were 3 patients in the hydroxyurea
group -- and we had to adjust the sinulated toxicity schenes
because if some patients were stopped altogether when they
really had marrow toxicity at the | owest dose, there had to
be sonme placebo patients who al so were stopped. So, we had
2 sinmul ated nyelotoxicities at the | owest dose.

Two patients overdosed in the hydroxyurea group
There were 16 pregnancies, 10 in hydroxyurea, 6 in the
pl acebo. | will show you nore about them there was 1
pati ent who got elevated |iver function tests, and 1 patient
in the placebo group, the personal physician decided to take
the patient off the study.

[Slide.]

Pregnanci es are shown here. Now, these results
are at the end of the study. W have nore data on these
patients, which you will see later. Anong the patients,
there was 1 normal full-termdelivery in the hydroxyurea
group, 2 in the placebo group. There were 4 elective
termnations in the hydroxyurea group, 1 in the placebo.
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Partners of patients, that is, wonen whose mal e
partners were receiving hydroxyurea, there were 4 norma
full-termdeliveries versus 3, and one spontaneous abortion
ver sus none.

[Slide.]

Now, these are known side effects of hydroxyurea
whi ch were reported by the patient at sone tinme during the
study. This could have happened one or it could have
happened 15 tines for any given patient.

We have got hair |oss, skin rash, fever, and G
di sturbance. Those of you who have used hydroxyurea
yoursel ves realize that these frequencies are very, very
hi gh for anyone getting hydroxyurea. There is no claimmde
that these were due to hydroxyurea. This is what the
patients told us. You will notice that the patients in the
pl acebo group told us the sane thing.

| can tell you that, for instances, many of the G
di sturbances were sone kind of flu. The hair loss in many
cases was due to the use of the hair straighteners. The
skins rashes and fever could have been due to anything. But
t he take-honme nmessage is that the two groups did not differ.

[Slide.]

There were sone things we did not observe. W did

not see any neoplasns in either of the treatnent groups.
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There were no birth defects observed in children born to the
patients, and there were not deaths due to hydroxyurea.

[Slide.]

| f hydroxyurea is to be used safely, carefu
nmoni toring of blood counts is required, and this nean, on a
regul ar basis, blood counts nust be done and physi ci ans nust
review those bl ood counts to be sure they are okay.

We al so revi ewed biochem cal tests to be sure that
not hi ng went wong, and there has to be at |east sone
attenpt to be maintain contraception for reasons which we
can to into |ater

[Slide.]

We t hi nk hydroxyurea was efficaci ous because it
caused a reduction in annual crisis rate, it caused a
reduction in the frequency of chest syndronme, and it caused
a reduction in the frequency of transfusions.

Now, it must be obvious to you that in a study in
whi ch patients were only treated for two years, that that is
not a |long enough followup to ook for long-termeffects of
t her apy, and because of that, with sponsorship fromthe
NHLBI, a foll ow study was started.

Dr. Steinberg is in charge of that study, and he
will describe the results of it.

MSH Follow-up Study
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DR. STEI NBERG Thank you, Sam

As Dr. Charache nentioned, part of the suggestions
by the NHLBI Advisory Council prior to starting the trial
that he just described was to continue to follow these
patients for a nore prolonged period of tine.

[Slide.]

So the MSH patients' followup study was started.
Now, this is an observational study. |Its initial phase is
for five years, and the purpose is to evaluate the
nortality, norbidity, and general health status of patients
who were originally enrolled in the clinical trial.

We are going to |l ook at the outcones related to
hydr oxyurea by the original random zation of patients, as
wel |l as the total amount of hydroxyurea patients have taken
since the inception of the study.

[Slide.]

Now, the study plan is as follows. Patients wll
have annual followup visits at which tine they wll have a
medi cal review, physical exam nation, and | aboratory
testing, which includes blood counts, blood chem stries,
chest x-ray, electrocardi ogram

| nportantly, we are attenpting to get sone idea of
t he actual amount of hydroxyurea patients have used since

the beginning of the trial and into the foll ow up phase.
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The ot her inportant aspect of the follow up study
is to review the devel opnment of offspring born to patients
t aki ng hydroxyurea and fathered by patients taking
hydr oxyur ea.

Events we are especially interested in are death,
stroke, cancer, organ failure, serious infection, and events
surroundi ng reproduction.

[Slide.]

Now, at the present tinme, there are 35 patients
who were originally random zed who have died; 139 patients
are alive, who have been enrolled already and conpl eted the
first annual visit of the followup study. There are 125
patients who have yet to conplete their first annual visit,
whi ch shoul d be done by early next year.

[Slide.]

This slide shows events that have occurred up
until the present in patients initially random zed to
hydroxyurea and initially random zed to placebo. Single
patients may have nore than a single event.

These are the deaths in hydroxyurea and pl acebo
arm These are strokes, renal failure, hepatic failure,
cancer, sepsis, live births, and other reproductive outcones
which | will discuss nonentarily.

[Slide.]
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This is alife table analysis of cunul ative
nortality in patients originally enrolled in the MSH  This
is the end of the random zed control portion of the study
that Dr. Charache just descri bed.

These are the events that have happened up until
the present, the nortality in the placebo armof the study,
and the nortality in patients originally random zed to
recei ve hydroxyur ea.

[Slide.]

This is the cause of specific nortality in these
patients shown by the cause of death here and in the
hydroxyurea, and in the placebo arm and the all-cause
nortality on the bottom

There are no statistically significant differences
at the present tinme in the cause of death between patients
originally random zed to receive hydroxyurea and those
originally random zed to receive pl acebo.

[Slide.]

These are reproductive events up until the present
in patients who bore children, wonmen who bore children, and
mal es who fathered children, showng the live births,
el ective term nation, mscarriage, fetal death in both
pregnant wonen and in nmen who fathered children

[Slide.]
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Now, there have been certain events. This shows
live offspring, birth status and devel opnent, again in the
mal e and fermal e group, 5 live offspring in each group
These are in patients who had never taken hydroxyurea.

So thisis alittle bit different. This slide
isn't by the original random zation. This is patients who,
after the control portion of the study was finished, may
have el ected to go on hydroxyurea.

One patient who was originally assigned to placebo
subsequent|ly took hydroxyurea for six nonths. She then
st opped hydroxyurea for several nonths, becane pregnant, and
delivered twins at 35 weeks of pregnancy. One tw n was
stillborn, the other twin has m crocephaly and blindness.

One mal e patient, originally assigned to
hydr oxyurea, fathered a child born with polydactyly and a
mucocele of the lip. Polydactyly is a comon congenital
anomaly present in about 10 percent of the African-Anmerican
popul ati on.

[Slide.]

To sunmari ze, there is no evidence at the present
time that hydroxyurea is associated with excess nortality or
is protective with respect to nortality in sickle cel
anem a. We have not observed any patient who has devel oped

while on the study cancer or |eukem a.
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There are no adverse events that can be attributed
to hydroxyurea. However, nany nore patient years of
followup will be needed to detect any unconmon events in
t hi s popul ati on.

Thank you.

Summary

[Slide.]

DR. SMYTH. In summary, hydroxyurea is a conpound
t hat now has about 30 years of real world clinical use since
it was first approved in 1967.

W feel that the benefits of Droxia therapy for
adult patients with sickle cell anem a outwei gh the
potential risks.

Wth regard to this nmulticenter study itself, we
want to point out that there were no deaths attributable to
hydr oxyurea, no patient devel oped neoplasia. In patients
experienci ng nyel osuppression, recovery was usually conplete
within two weeks. QO her toxicities were conparable to
pl acebo. Wth regard to long-termrisks, | think
specifically for patients with sickle cell disease who are
treated with hydroxyurea, we can say in this nmulticenter
study that at least in the two years on average the patients
were treated during the study, and now nore than three years

since the conpletion of the study, that patients have been
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followed on the followup study for a total of nore than
five years of treatnent, we really haven't noted any

al arm ng devel opnents indicating carcinogenic or teratogenic
effect that we have been able to docunent and establi sh.

[Slide.]

Thus, the indication we are requesting is the
adm nistration of Droxia represents a safe and effective
option for the treatnment of sickle cell anema in adult
patients, reducing the incidence of painful crises, and
reduci ng the need for blood transfusions.

Chai rman Dutcher, that conpletes our fornal
presentation. W are ready for questions.

DR. DUTCHER: Thank you very nuch.

Committee Questions to Applicant

DR. DUTCHER: Menbers of the commttee, questions
for the sponsor.

Dr. Lessin.

DR. LESSIN: In the followup study, at anytine
during the study per se, were there any | ooks at the
devel opment of chronosomal abnormalities or other genetic
abnormalities, oncogenes, or other genetic nutations?

DR. STEINBERG Larry, that is planned in the
foll owup studies. You know, in the initial study of Dr.

Charache before the MSH, chronpsonmes were | ooked at before
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and in the course of treatnent, and there were no
differences in the groups.

It is our plan in the followup study to get at
| east on a subset of patients chronobsomal anal ysis, sonme who
have never been on hydroxyurea, others who have been on
hydr oxyur ea.

We are al so considering |ooking for nmutations in
certain genes in these patients, however, this hasn't been
entirely worked out at the present tinme because of the
difficulty in storing sanples for DNA anal ysis.

DR. LESSIN. In situations where the hydroxyurea
is stopped, what is the rate of fall of the henoglobin F
| evels or the F per F cell levels over tine, in other words,
how long will a sustained effect be maintained after the
drug is stopped, either for brief periods or |onger periods?

DR. STEINBERG Sam do you have any data on that
at all?

DR. CHARACHE: | have no data on that. | would
guess it would be the Iife span of those red cells, which
woul d be sonewhere, a nonth or so, but | don't know.

DR. DAVID JOHNSON. | have several questions based
on having been one of the primary revi ewers.

The patients were required to, as an entry
criterion, to have had three or nore painful crises in the
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year prior to study entry. It wasn't clear to ne from
readi ng the manuscript, the article, or your presentation,
how t hose specific crises were defined wth respect to tine.

During the study, a crisis was defined as |asting
a mninmum of four hours. Ws that the sanme criterion
applied to the year prior to?

DR. CHARACHE: The criterion for entry into the
study was not rigidly defined. Patients or their physicians
were required to state that there had been three crises in
the preceding year. Wen we nmade site visits, we checked on
many of those patients, found no di screpanci es between what
had been reported and what we found, but we did not check
all patients and all charts.

DR. DAVID JOHNSON. Is it conceivable in your
m nd, as an expert in this area, that there could have been
a bias then in ternms of random zation of patients, meaning
that a patient who had a 30-m nute painful crisis, all those
patients ended in the HU group and everyone who had
prol onged crises ended up in the placebo group?

DR. CHARACHE: It is conceivable, but | think it
pretty inprobable that that sort of thing would happen.

DR. DAVID JOHNSON: | am surprised that no quality
of life data were presented. It is nentioned in the

briefing book and as | reviewed the data on page 74 of your
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submi ssion, it wasn't clear that there was any i nprovenent
in the quality of life paraneters that were presented.

DR. CHARACHE: Ms. Barton wll present those data.
Franka Barton the statistician fromthe Maryl and Medi cal
Research Institute.

DR. BARTON. Good norni ng.

[Slide.]

We collected information fromthe patients on
various paraneters. The novelty in the study was probably
the collection of daily pain according to the patient's
subj ective nmeasurenent, and this was anal yzed according to
the change fromtheir own baseline | evels, because we
realized that what m ght be a pain of zero for one patient
m ght be a pain of one for the other patient, zero being no
pain, and 10 bei ng the worse possible inmagi nable pain on a
scale that was basically a 10-digit scale.

So we neasured the change in the pain from
baseline, and uniformy, the patients in the hydroxyurea
group experienced reported drops of about a half a point on
the scale. The nomnal p value was 0.0055, and this was
consi dered a secondary analysis for which criteria for
significance were essentially secondary endpoints in the
study are considered observational in nature. It would
requi re an enornous p value, an enornously small p value to
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have the force of significant difference at a clinica

| evel .

[Slide.]

The four-week pain recall came fromthe short form
36. In addition to there not being a very | arge nagnitude

of difference in the patients in the two arns, either
between the two arns of the study or across tinme, there may
have been a little inbalance at baseline in this neasure,
but four-week pain recall indicated only mnor differences
between the two treatnent groups at a p |evel of 0.048.

[Slide.]

The | adder of life is a subjective neasure of rate
your life from1l, which is the worst possible life, to 10,
which is the best possible life. For patients who have a
serious chronic disease, an average level of 7 on the scale
is actually not that bad, but again, there aren't that many
di fferences across tine or between patient, the two groups.

[Slide.]

Those are the results of the main areas that were
anal yzed. These results are not assessed by our coll eagues
as yet. Inthe literature, we are in the process of working
these results for publication.

DR. KROOK: One of the things that | either read

or | heard was that the effect was really seen in the first
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three nonths, and yet, on the other scale, there were
several people who got up to the 35 ng/kg.

Did you see a further effect as the dose went up
or was it with the | ower dose, because there will be a
dosage issue here, that if | ook at your escal ation scale,
it was really no escalated in the first three nonths to that
35. It took a while if | amright.

DR. CHARACHE: You are right, and, in fact, in
hal f the patients, the dose was reduced in the first few
nmont hs, so that sone of the patients were really at their
maxi mum tol erated dose fromthe very begi nning of the study
or were toxic at that level, so that we think that one of
the maj or reasons why there is an effect visible so early on
is that those patients were already nmaki ng as nuch fetal
henogl obin as they were going to make under the conditions
of the study.

DR. KROOK: In the oncol ogy side of the world, we
tal k about dose response. Do we see a response here with
i ncreased dose of the hydroxyurea? | amrecalling back in
the other half of ny life and saying that those issues are
going to be sonething the FDA is going to have to deal with
here eventually. | nmean can we see the sane effect at 15?

DR. CHARACHE: Can | have the first slide in Set

| hope that is it.
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[Slide.]

These are data from our open-label study in which
we have got dose |evel across the bottom and percent fetal
henogl obi n across the side. As you can see, there is a
fairly linear relationship between the two.

In the doubl e-blind placebo-controlled study we
got no data that specifically contradicted this, but as you
know, we did have problens with conpliance, and so the data
are nmuch noi sier.

You can get virtually the same curve if, instead
of henoglobin F, you plot F cells and indeed you can get a
very simlar curve if you plot MCV, the higher the dose, the
bi gger the MCV.

| don't know if that answers your question.

DR. KROOK: How about conpliance? | nmean how many
peopl e -- whenever we do oral pills in the oncol ogy world,
it is always the question of conpliance, and it is equally
here. | remenber ny days when | was involved with people
with this disease, it was always a probl em

Agai n, you m ght see, and | guess as people cone
off for a period of tinme, do we see a rebound or a decrease
i n henogl obin F? How permanent is the change?

DR. BARTON: | hear two questions. | wll

describe the conpliance data first.
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[Slide.]

We took three major neasures of conpliance, first
of all, how often the patients canme back for these nuisance
two-week visits that involved a needle-stick. N nety
percent in each group conpleted. The average conpletion
rate was 90 percent in both groups.

We did nom nal capsule counts, counting the
capsules returned in the bottle, but not watching every
patient put every capsule in their nmouth. The averages were
about bal anced and ranged from 77 to 80 percent of the
capsul es bei ng taken.

We al so had random assays of hydroxyurea in the
serum They were taken every eight weeks. The patient did
not know when this would happen. The clinics did not know.

Thirty-one percent of the patients had positive
hydr oxyurea assays in the hydroxyurea assigned group, and
two patients, less than 1 percent, had it in the placebo
gr oup.

The question of what happens to the fetal
henmogl obi n after you stop taking hydroxyurea is an anal ysis
that we don't actually have data to show you right now
directly. W certainly have the data, but we haven't
anal yzed it that way yet.

DR. CHARACHE: | can try to describe sonme of the
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ot her data that we have got. W broke the patients into
guartiles on the basis of their final fetal henogl obin

| evel s, and then plotted out nean fetal henoglobin |evels
for each of those quartiles during the course of the study.

You could see the patients who had the highest
final F |evels went up and stayed up. Those in the | owest
quartile went up a little bit and canme down to virtually
where they started, and the other two groups were sort of in
bet ween.

[Slide.]

Here we have the four quartiles and you can see
the differences in their fetal henopglobin |evels and sone of
the indices of conpliance, and you can see that those who
had the highest fetal henoglobin | evels were toxic nore
often, they had nore positive hydroxyurea levels in their
pl asma, so that we think that this is reflecting conpliance,
but it is only an indirect neasure.

DR. SIMON:. Could you just clarify for ne why the
henogl obi n assays are so | ow, why you only get, say, on the
slide you showed, 31 percent of the patients has positive
assays?

DR. BARTON: Right. The clearance tine is an
i ssue here, and we neasured the anmount of time that patients

said that they took their pill fromthe time that they cane
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at the clinic visit, at which tine the bl ood was drawn for
t he serum assay.

The distribution, which | do not have the data
here to show you, the Data and Safety Mnitoring Commttee
| ooked at it several tines, showed that was a cl ear
rel ati onshi p between the anount of tinme that had el apsed
since the patient had taken hydroxyurea and whet her the
hydr oxyurea showed up in the patient's bl ood.

In general, the anount of tinme that had el apsed
was consistent with this 37 percent rate of patients who
showed up positive in the hydroxyurea assay.

DR. DUTCHER: Dr. Lessin.

DR. LESSIN. One of the clinical toxicities of
hydr oxyurea when used to treat nyeloproliferative disorders
are leg ulcers. One of the clinical manifestations of
sickle cell disease are leg ulcers.

Anecdotal |y, patients report inprovenent of |eg
ulcers in sickle cell disease, whereas, we see them
occurring in patients wth nyeloproliferative disorders on
| ong-term hydroxyur ea.

Any comments on that?

DR. CHARACHE: A very interesting observation.
have no data. W have anecdotal reports of patients in the
study whose ankl e ul cers heal ed whil e taking hydroxyurea.
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There were no instances in which ankle ulcers got worse.
But | cannot explain this anomaly.

DR. SANTANA: As a followup to the question
regarding quality of life, do you have any data either on
reported use of anal gesics in both groups?

DR. BARTON: W neasured anal gesia use in two
areas. The first one was at-hone oral anal gesia use. This
is either narcotic or non-narcotic, patient-directed, of
course in conjunction with their doctor, but there is no
control over what they do.

We converted all of the different dosages and
forms into a single total norphine-equivalent in mlligrans
over the two years of observation that were available for
every patient. Again, this is fromself-reporting at the
t wo-week visits of how nmuch they estimted to have taken.

Basically, the distribution of the total dose that
was taken does not differ between the two treatnent groups.
This may not be a reflection of the patient's managenent of
pain as it is a question of the patient's relationship with
t hei r anal gesi a.

W have data on the total anount of anal gesia
taken during nedical contacts. That is slide 102, please.

[Slide.]

This is the sane techni que sunm ng the total
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anount of anal gesia taken, recorded during all the nedical
contacts, may they have been hospitalized or not, and here
we see about halving in the nedi an anount of parenteral and
anal gesi a that was given over the two-year periods between
the two groups.

A lot of that may have to do with the reduction in
the frequency of the nedical contacts as opposed to the
total anmount at each nedical contact.

DR. DUTCHER: Dr. Johnson

DR. DAVI D JOHNSON:. The data that were just shown,
| am going to have to digest that for a mnute, because
those data are very confusing and actual ly di sappointi ng,
and | amnot sure | accept your explanation that there is
sone other, quote "difference.” There was an inference that
there was sone patient relationship with their pain
medi cation. | amnot sure | know what that neans exactly.
We can cone back to that, but | have a couple of questions |
wanted to follow up on regardi ng dosi ng.

It is unclear to ne what dose woul d be
recommended, nunber one. Nunber two, it is not clear to ne
fromyour data how one should or would titrate the dose and
what one would use as a titration index, what specifically
shoul d you use as the endpoint, are you neasuring henogl obin
F, and | amnot even sure that that is the thing that is
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meki ng di fference based on your report.

If, in fact, henoglobin F is the inportant
paraneter and you showed that there is a dose rel ationship,
why would you artificially cut off at a maxi num dose of 35
per kg for that reason, why not keep going.

Lastly, as a corollary to that, you nentioned that
it is renally excreted, however, should those patients who
have renal insufficiency be excluded fromtreatnent with
this drug, can't you adjust accordingly, and how about Iiver
dysfunction?

DR. CHARACHE: | hope | can renenber all of those.

DR. DAVID JOHNSON: | can rem nd you

DR. CHARACHE: Qur first goal in designing the
study was to be safe. W didn't want to do anyone any harm
and as a result, | think we bent over too far in the
interest of safety.

Now, one of your first questions was where woul d
you start, what dose would you start with. W started with
15 ny/ kg because that was the nedi an dose in our open-| abel
study, and that is what it ended up to be in our
doubl e-blind study, and | would start with 15 ng/kg. |If
al ternate dosage for encapsul ations are permtted, you could
get closer to 15 ng/kg than we were able to do.

How often shoul d you check bl ood counts? Again,
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because safety was our primary interest, we checked bl ood
counts every two weeks. In other clinics, it is has been
done at intervals of a nonth and there have been no untoward
effects.

| can only speak to say that what we did worked.
There is no reason to think that if one really were
conpul sive, you could stretch out that interval between
bl ood counts.

Now, we don't know how hydroxyurea works, so that
we can't neasure sonme magic thing and say if this goes up,
then, the patient will get better, or if this goes down, the
patient will get worse. Fetal henoglobin certainly has
sonething to do with it, but it is hard to neasure feta
henmogl obin, there is variability in the neasurenent, and it
i s expensive, so that we | ooked for a surrogate for
measuring fetal henogl obin, and MCV is probably as good as
you can get.

| mean you can get it right while the patient is
there in clinic, it is cheap, and it works pretty well. It
is not perfect. At the sanme tine, you can see what is
happening to the white count, and if you are in a place
where they automated reticul ocyte counts, you can get that
back in a hurry, too, so that those things give you sone
i ndi cation of where you stand.

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



aj h

VWhat were the rest of the questions?

DR. DAVID JOHNSON: | want to know about those
patients who have renal or nephrotic dysfunction.

DR. CHARACHE: W excl uded patients who had
fl anmboyant el evations of creatinine, but there is no real
reason that you would have to do that if you were really,
really careful. | nean certainly sonebody who, let's say,
had a creatinine of 1.5, | would want to watch his bl ood
count very closely, but it doesn't nean that you coul dn't
give it to him but for a general popul ation of physicians
and patients, you are taking a chance if you do that I
t hi nk, but you coul d.

DR. SMYTH. David, you asked one question about
the 35 ng cut-off.

DR. DAVI D JOHNSON: | was aski ng about the maxi mum
dosage, and | think what has been said actually addresses
that for ny satisfaction

The only other issue that | had asked regarding
this was unl ess you had a different dosing capsule, it cones
in one size, right, hydroxyurea capsul es, so does one size
fit all? Is all of this really sort of irrelevant?

DR. CHARACHE: In the study, we nmade our own
capsul es, so we had two dosage forns, and we rounded off to

the next |ower nunber of capsules. |If you let us do what we
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want, we will have different dosage forns this tine, too,
and we could do it even better, if that answers your
questi on.

DR. DAVI D JOHNSON. But unfortunately, what we
have commercially available, if | amnot m staken, is one
dose.

DR. SMYTH. Wth the Droxia, the plan is to have a
200, 300, and 400 ng capsul e, because literally, the doses
were adjusted in 2.5 ng/kg levels, which is a little nore
than 100 ng at a tine, so hopefully, that will allow you to
use the sanme size capsule x nunber of tines a day and get to
a nore precise dose.

DR. CHARACHE: To anplify on that, fromny own
experience in treating patients off the study and know ng
what ot her people do, it is this business of odd days you
take an odd nunber of pills even, and that adds ri sk.
Patients can get confused and that is why we really want to
keep it the sane every day.

M5. WSE: |If stress brings on the crisis, sickle
cell patient, whether stress due to enotional stress,
whether it is infection, or everything like that, were both
groups nonitored due to the sane anount of stress or what?

DR. CHARACHE: We think that there is going to
eventual ly, out of these quality of life studies, that there
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will be some information on that question, but | can answer
it in a somewhat different way by pointing out that the
patients who got placebo, sone of themthought that they
were inproved by placebo, and we think that that was in

| arge part due to things like the central caller calling
them every nonth, how are you feeling, the expression of
interest in the patient, the fact that the investigators in
each clinic were paying nore attention to the patients.

Now, that is not elimnating problens at home, but
it is certainly making problens at the hospital a | ot easier
for patients, so that | agree that that is an inportant part
of this.

DR. MARGOLIN: | think, |like Dr. Johnson, nost of
the rest of us think |like oncologists, and we are not too
concerned about this teratogenicity, but | am bothered by
even the smal|l anpbunt of data that was presented with these
birth defects.

More inmportantly, | think when this is used nore,
as it probably already is now, it is going to be used for
| ess sick patients because it seens to work so well,
increase the quality of life, and the questionis in terns
of the potential that nore of these individuals wll be
feeling better, will think this is not such a bad di sease

after all, maybe we shoul d have sone chil dren.
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So, | just really have a general question about
how that is going to be nonitored in the postmarketing or in
the current studies, and what kind of recommendations are
going to be nade.

My second question is whether there are going to
be plans to study this drug in children, because if it
really has an effect long term at least wth continued use
in changing the natural history of this disease, it would
seemthat the children need to be treated, as well, or at
| east consi dered.

DR. CHARACHE: Slide tray G

[Slide.]

First, the question of teratogenicity. The drug
is teratogenic in animals. This is 50 ng per hanster, not
per kg, and given on day 8 to hansters can produce central
axis deformty, cranioschisis, and spina bifida. In rats,
now t hese doses are ng/kg. Depending on what point in
pregnancy you give the drug, you can produce exencephaly,
cleft palate, linb deformty, or encephal ocel e and
m crognat hi a.

It is not [imted to hanmsters and rats. It has
been shown in rabbits, dogs, cats, and rhesus nonkeys. It
is not clear that the effects of hydroxyurea are solely due

to the effect on DNA synthesis. It may have sonething to do
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with blood flow, and it certainly has to do with the area
under the curve of blood |evels.

That is, if you conpare one aninmal w th another,
sone animals seemto be al nost i mmune, but they handle the
drug differently fromthe others.

[Slide.]

Here are the data that we have been able to get in
patients so far. Over here we have essenti al
t hronbocythem a, 9 patients with chronic nyelocytic
| eukema, 1 with chronic |ynphocytic | eukem a, and 2 here
and 2 here wth acute | eukema. These were doses, daily
doses that were somewhat higher than we were using in these
three groups. The patients with acute | eukem a were getting
conbi nati on chenotherapy and really for ny noney are
uni nterpretable. However, in the essential thronbocythem a
patient, the one who was treated, treatnent was stopped at
si x weeks and the child was nornmal.

In the 9 patients with CM., 8 were nornmal and 1
was a stillbirth. Followup was 5 to 32 nonths. This is a
very inportant criterion because in rats, an apparently
normal rat can show i npaired maze | earning some nonths after
delivery, and they can show to have, they have little brains
when you | ook at them So, unless there is a prol onged

period of followup, you can't be sure.
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This one stillbirth, the nother was eclanptic, and
that is harder to expl ain.

Here, this normal child and a woman with CLL
treatment was stopped at the third nonth, and not
reinstituted until after the tine of delivery, and as |
said, you can't nmake very nuch out of this.

This child, whose nother got conbination
chenot herapy for acute |leukema, was in the fifth percentile
for height and wei ght sone nonths afterward, but follow up
periods are very vari abl e.

| think the bottomline here is that pregnancy
shoul d be vigorously discouraged. That is about all you can
do. You can nake sure, as we tried to do, to teach the
patients how not to get pregnant, but that's about all that
you can do.

Now, to tal k about pediatrics, can | have tray H.

[Slide.]

Hydroxyurea is being given to children with sickle
cell disease all over the world. Scott is in the United
States, de Montalenbert is in France. There are two studies
DeCheese reported, one, her own patients, and one, patients
fromall over the country. Fersters in Belgium Vichinsky
isin California, Rogers is in Texas, Jayabose is in

Val hal I a, New York, and the Hug Kids study is a nmulticenter
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cooperative study very nmuch |ike our MSH Study, that is just
begi nning to wind down and there aren't too many data.

The ages of these kids vary fromthe youngest, 2
to 10. The doses are simlar to the doses we used. Two
groups are deliberately trying to go to maxi numtol erated
doses, and the foll ow up periods have been vari abl e, but
none of themreally is |long enough that one could draw any
firm concl usi ons.

Now, what do we know about themso far? O these
kids, one child in this group, of de Mntal enbert, devel oped
secondary anenorrhea. One of the children in this group,
that is also from France, devel oped acute |ynphocytic
| eukem a about two nonths after starting treatnent.

Hydr oxyurea had actually been started because of bone pain,
and when the child was treated for acute | eukem a, the bone
pain went away. This probably is not -- | nmean it takes
five years or longer to get a | eukenpgenic effect on

pol ycyt hem a.

This one, no linear growh in 5 of 15 patients.
After the slide was nade, | got a communication fromDr.
Rogers and she said that is a m stake, even though she said
it in her original paper, that her children are grow ng
perfectly normally, so that there have been no devel opnent al

del ays observed yet. That is all | can say.
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DR. SMYTH. Wuld you like Dr. Steinberg to
comment on the foll owup study? Part of that question had
to do with what we are going to do in the followup study to
monitor the results of pregnancy.

DR. STEINBERG Well, as | nentioned, this is a
maj or goal of the followup study, is to try to track the
outcone of all babies born to participants in the study, so
that there are fornms for nonitoring the devel opnent of these
babi es, and the babies will also be followed at the visits
of the patients to the clinic.

DR. DUTCHER: W can do two nore questions.

Dr. Lessin.

DR LESSIN. Actually, I wll have two questions,
but I wll ask one. Drug interactions, what is known about
the effects of other agents on area under the curve?
Clearly, anything that will alter renal function will have
an effect. \Wat other areas are known?

DR. KAUL: M nane is Sanjeev Kaul. | am senior
princi pal scientist in the Departnent of Metabolism and
Phar macoki netics at Bristol-Mers Squi bb.

We have no information on drug interactions with
hydr oxyur ea.

DR. DUTCHER: Dr. Swai n.

DR. SWAIN: | just had a question about the dose
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and getting back to some of the things Dr. Johnson asked.
Are you planning to reconmend |ife-long treatnent and, if
so, what kind of dose especially those patients who have
dose escal ated up to the 35?

DR. CHARACHE: We really don't have data to answer
your question specifically, but it would seemto nme that if
you got to a dose that was not depressing blood counts
unduly, and the patient had gotten a beneficial effect, and
the patient was willing to continue to be foll owed, and the
physician was willing to continue follow ng the patient, |
woul d continue indefinitely.

But if any of those criteria were not net,
particularly if the patient didn't show a good response,
there would be no -- one of the questions that cones up is,
well, how do you long do you wait for a good response.

Well, based on our data, a few nonths ought to tell you
sonething. It wouldn't tell you whether the patient had

gotten as good as he could get, but if he were getting

better, I would be encouraged to continue, and if nothing
had happened, | woul d be encouraged to di scontinue.
But as far as keeping it up, | have always told

patients if you don't take it, it won't continue to work,
and you will have to take it forever.

DR. DUTCHER: Thank you. | think we will take a
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break now for 15 mnutes and then we will get back to the
FDA presentati on.

[ Recess. |

DR. DUTCHER: The FDA presentati on.

Dr. Al bert Lin.

FDA Presentation

DR, LIN. Good norning. | will be presenting our
medi cal review of this supplenental New Drug Application,
NDA No. 16-295- SE1- 029.

Ri ght after ny presentation, Dr. Paul Andrews wil|
give this presentation regarding the regulatory issues
related to carcinogenicity of hydrea. W both will be
avai |l abl e for answering questions afterwards.

[Slide.]

The drug in this application is Droxia, which is
hydrea or hydroxyurea.

[Slide.]

First, I would |ike to acknow edge just who were
involved in this NDA as reviewer or consultants. Their
nanmes and expertise are shown on this slide. Wthout their
support and cooperation | wouldn't be able to stand here to
give this presentation.

[Slide.]

The proposed indication, as you heard earlier, is
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for the treatnment of sickle cell anema in adult patients to
prevent painful crises and to reduce the need for bl ood
t ransf usi ons.

[Slide.]

My presentation will include introductory remarks
foll owed by discussion of nmulticenter study of hydroxyurea
in sickle cell anema, MSH clinical trial, patient
popul ations, and results. | will then conclude with a
summary.

[Slide.]

A brief regulatory history of hydrea is shown on
this slide. Hydrea was first approved in 1967. 1In 1990, an
or phan drug designation was granted to the applicant for
treatnment of sickle cell anem a

In 1995, the National Heart, Lung and Bl ood
Institute fromNHissued a Cinical Alert regarding the
treatnent of sickle cell anema with hydrea based on the NMSH
St udy.

In response to the Agency's request, the applicant
subm tted current supplenental NDA in May of this year. The
initial ODAC neeting was schedul ed i n Septenber, however,
per the applicant's request, it was postponed to today.

[Slide.]

This slide provided by the applicant shows the
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phar macoki neti c paranmeters for hydroxyurea follow ng the
adm nistration of a 2-gramoral dose. | would like to bring
your attention to the AUC, the area under the curve. Notice
that the difference in AUC between the hydrea use for MSH s
study and hydrea is about 2-fold. It may be due to
different formulations used in these two studies.

We were inforned that hydroxyurea, which is going
to be marketed by the applicant for the treatnment of sickle
cell anema has a different formulation fromthe hydrea used
in the MSH Study.

[Slide.]

I will highlight sone of the inportant points from
the MSH Study in the new few slides.

The primary objective, as you heard earlier, was
to determne if the treatnment with hydrea will reduce about
50 percent of frequency of acute vaso-occlusive crises.

[Slide.]

Acut e vaso-occlusive crises is defined as an acute
pai nful event that requires visiting a health care facility
| asting nore than 4 hours, and the treatnent was initiated
with either narcotics or parental non-steroidal
anti-inflammtory drugs. Chest syndrone and hepatic
sequestration are al so consi dered as acute vaso-occl usive

crises. The intervals between events are required to be
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greater than 24 hours, otherw se, both events wll be
consi dered as one single event or crisis.

[Slide.]

The secondary objectives were to establish the
rel ati onship of fetal henoglobin | evels and other patient or
treatment characteristics to the occurrence of
vaso-occlusive crises, and to evaluate the effect of
treatment on the quality of patients' I|ives.

[SIide.

You have heard earlier the treatnent adm nistered
and dose adjustnment -- | amgoing to skip the next two
slides -- let's ook at the patient popul ation.

357 patients were screened for potential
eligibility. 58 patients were excluded due to inconplete
run-in period or violation in eligibility. After
random zation, 152 were assigned to hydrea and 147 to a
pl acebo arm with a total of 299 patients.

[Slide.]

Patients were enrolled at 21 study centers or
clinics in the U S and Canada. This and the next slide
show t he nunber of patients enrolled at each center, in this
colum, and the breakdown of the nunber of hydrea patients
versus nunber of the placebo patients.

[Slide.]

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



aj h

Bot h nunbers are evenly distributed throughout
each study center.

[Slide.]

Regar di ng baseline characteristics of study
patients, both hydrea patients and pl acebo patients assi gned
to the study have a well-bal anced distribution in terns of
denogr aphi cs includi ng age, sex, ethnic background, annual
crisis rate, and other characteristics, such as nedi cal
condi tions, concurrent nedications at entry, and | aboratory
profiles.

[Slide.]

Let's look at the study results. W discussed
annual crisis rate, tine-to-event analysis, and crisis rate
and age.

[Slide.]

Since the original records were not available to
us, our analysis was mainly based on the data set submtted
to us. W used the follow ng al gorithm per protocols
definition and identified crisis as pain, and duration nore
than 4 hours, and requiring treatnment wth parental
narcotics or oral narcotics where parental narcotics was not
adm ni stered, or parental non-steroidal anti-inflammtory
drugs.

[Slide.]
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We found the nedian annual crisis rates were 2.3
and 4.5 for the hydrea-assi gned and pl acebo-assi gned
patients respectively. Both rates were very close to
applicant's result shown in the second and the third col ums
of the table. 1In both analyses, the differences between the
hydrea group and pl acebo group was statistically
significant.

The annual crisis rate was reduced by 46 percent
according to the applicant's crisis rate, and 49 percent
according to our crisis rate.

This and the next two slides shown Kapl an- Mei er
curves of duration frominitiation of treatnent to first,
second, and the third crisis. First, the time to the first
event. Shown here, the hydrea group is in green, and the
pl acebo group is pink.

[Slide.]

The nedi an duration with tinme to the first event
for the hydrea patient was 2.9 nonths, and 1.5 nonths for
the placebo patients. The difference was statistically
significant.

[Slide.]

The nedi an duration of time to the second event
for the hydrea patient was 8 nonths, and 4.3 nonths for the

pl acebo patient.

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



aj h

[Slide.]

We al so observed a significant difference
regarding the duration of time to the third event between
the hydrea patients and pl acebo patients.

[Slide.]

W | ooked at these three events using the
applicant's crisis rate. The results were simlar. The
di fferences between both arnms was significant in 0.003
event s

[Slide.]

We conpared the annual crisis rates between before
and after treatnent, and we found not only the
hydr ea- assi gned patients had i nprovenent in crisis rate, but
a pl acebo-assigned patient al so experienced reduced crisis
rate. Both hydrea and pl acebo patients have the sane nedi an
baseline crisis rate of 6 per year.

After treatnment, the nedian crisis rate dropped to
2.5 per year for the hydrea group and 4.6 per year for the
pl acebo group.

[Slide.]

We took one step further to | ook at the annual
crisis rate by age group. The rates before treatnent are
shown in red, after treatnent in white. The data for the

hydr ea- assi gned patient is shown on your l|left, and placebo
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patients on your right.

Most reduction was observed in the younger patient
popul ation or less than 20, and ol der patient popul ation or
age greater than 40 in the hydrea-assigned patients.

[Slide.]

Regardi ng the safety review, | would present to
you our analysis on adverse events, discontinuation of
medi cation, nortality, transfusion, pregnancy, and
drug-rel ated nal i gnancy.

[Slide.]

This slide shows hematologic toxicities profile in
hydrea patients and placebo patients. As expected, when
conpared with placebo patients, hydrea patients experienced
a significantly severe nyelotoxicity defined as the
paraneter shown at the bottom of the table.

Myel ot oxicity occurred in these patients was
mai nly due to neutropenia and | ow reticul ocyte counts or
reticul ocytopeni a.

[Slide.]

Clinical toxicity regardi ng synptons observed
during the study are tabulated in this slide. The second
and the third colums list the nunber of the patients and
events in hydrea-assigned patients, and the third and fourth

for the placebo-assigned patients.
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The difference is nunber of patients between the
two groups was not significant, however, 4 hydrea patients
experienced febrile neutropenia. None of the placebo
patients had febrile neutropenia during the study.

[Slide.]

Regardi ng signs of clinical toxicities, no
significant difference was observed between these two
treat nent groups.

[Slide.]

This slide sumari zes the result of henmatol ogic
| ab tests. There was no difference fromthe baseline
measur enents between hydrea and pl acebo groups, shown in the
second and third colums. However, two years into the
study, significant differences were observed in neutrophils,
henmogl obi n, and MCV, and reticul ocyte counts, shown in the
| ast three col ums.

[Slide.]

The only difference between these two groups in
chem stry is the bilirubin level. After treatnent, hydrea
patients had a significantly |lower nean bilirubin |evel than
that of the placebo patients.

[Slide.]

Twenty hydrea patients and 19 pl acebo patients
di scontinued their nedications permanently due to various
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reasons shown in this slide. The nbpst comon reason is due
to pregnancy, either in patients or their partners.

[Slide.]

118 out of 152 hydrea patients experienced 532
events of hematologic toxicity requiring two-week del ay of
treatment as expected. These nunbers are higher than the
pl acebo patients shown in this slide.

[Slide.]

Two hydrea patients and 6 placebo patients died
during the study. This table summarizes the causes of death
anong these patients.

[Slide.]

You heard earlier about the foll owup study. At
this point, there were 139 patients enrolled in the
foll owup study and 35 deaths were reported, and 125
patients are yet to be enrolled into the foll ow up study.

It appears to us the vital status is all in clear
information, other information is yet to be gathered, so the
followup is inconplete as far as we are concer ned.

[Slide.]

As of Novenber 1997, there have been 15 deaths in
the hydrea group and 20 deaths in the placebo group. The
nost conmmon cause of death for both groups was pul nonary

events.
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[Slide.]

The applicant also provided us the results of
Kapl an- Mei er analysis on nortality shown here earlier. The
di fference between these two groups was not statistically
significant. Again, the followup is on the nortality.

[Slide.]

In terns of blood transfusion, 55 patients
required 423 units of blood transfusion. Both nunbers were
significantly | ower than those of placebo patients.

[Slide.]

Si xteen patients or their partners had deliveries,
10 in hydrea group, 6 in the placebo group.

[Slide.]

As of Novenber 1997, the nunber of deliveries
increased to a total of 28, 16 live births were reported, 8
in each group. Keep in mnd the followup is inconplete at
this point.

[Slide.]

Among 16 live births, two events of birth defects
were reported. One had m crocephaly and blindness, another
had pol ydactyly and nucocel e, as you have heard earlier
Their parents were on hydrea at one point of the study. No
birth defects were reported in the placebo group.

[Slide.]
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Cancer was not reported either during the study or
in the foll ow up study.

[Slide.]

Despite cancer was not observed so far, it is
still of concern. This and the next two slides show the
i nci dence of acute leukema in patients treated wth hydrea
for polycythem a vera and essential thronbocythem a
published in the literature.

[Slide.]

| apol ogize. The slide looks a little bit busy,
however, | have only one point to make. Let ne quickly take
you through. The first colum shows the author and the year
the article was published. The mddle colum summari zes
each study. | would like you to pay attention to the | ast
colum here. The incidence of acute |leukema in patients
treated with hydrea al one, very strong, 2 percent to 14.9
percent with a 5 to 10 years of nedian foll ow up

[Slide.]

To exam ne the risk of |eukem a after the
treatnent of hydroxyurea, the P. vera study group published
their experience fromtwo different protocols, PVSG 08 and
01. One group was treated with hydroxyurea and anot her
recei ved phl ebotony al one to serve as the baseline, since

patients with P. vera have increased the baseline risk of

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



aj h

| eukem a.

The differences in the risk of |eukem a during
bot h on-study and on-and-of f-study periods were not
statistically significant, however, patients on hydrea had a
greater incidence of |eukema. The on-study rate was 5.9
and on-and-off study rates or the cunulative rate was 9. 8.

[Slide.]

In the last few mnutes | will present to you an
anal ysis we | ooked at.

[Slide.]

First, we asked the question if the reduction in
crisis rates and hydrea-assigned patients can be transl ated
into inprovenent in quality of life.

[Slide.]

Qur statistical reviewer, Dr. Takeuchi, applied
t he | ongi tudi nal analysis using a growth curve nodel to
investigate the treatnent effect over tine and the
correlation of the repeated neasurenents.

[Slide.]

The results fromthis analysis shown in this
slide, the horizontal axis here, shown tine by tine, and the
vertical axis is changes of the pains scores, going upward
fromzero to 9 representing increasing pain scores, going
downwards fromzero to mnus 9 representing decreasing pain
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scores or inprovenent of the pain score.

Notice that the upper line here, the flat |ine,
that is fromthe placebo group. No tine trend was observed
in this placebo group. Hydrea-assigned patients, the | ower
line here, shown in red. They experienced sone pain
reduction in the first 10 nonths, however, the reduction of
the pain score was about 0.5 unit at nost.

[Slide.]

When we exam ned the correl ation between the
crisis rate and the | ast dose, we found: first, a two-year
crisis rate correlated with the baseline crisis rate;
second, the two-year crisis rate also correlated with | ast
dose.

The next two slices are inportant slides, will be
further discussed |later on by the commttee nenber.

[Slide.]

These slides are done by Dr. Qng Liu, our
statistician. He did a subset analysis based on the
baseline crisis rate. This slide shows a nedi an two-year
crisis rate in both hydrea patients and the placebo patients
Wi th a nunber of patients next to the crisis rate and
di vided by the severity of the baseline crisis rate.

Notice that alnost half of the patients, either in

the hydrea group or the placebo group, had a baseline rate
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between 3 to 5, and the differences in crisis rate was not
different. The data suggest that this subset of patients
having crisis rate, baseline crisis rate between 3 to 5, did
not benefit fromtreatnent.

[Slide.]

| would reiterate the point I made earlier about
the correlation between the | ast dose and the nedian crisis
rate. A question was asked about the dose-response curve.
What one sees here is increasing | ast dose, there is a
greater nean and nedian crisis rate.

Thi s nakes us wonder what the optinmal dose shoul d
be in treating these patients, and this will be di scussed
further.

[Slide.]

In terns of the blinding, before the disclosure of
patients' treatnent assignnent, patients and investigators
were asked to guess what kind of treatnent patients received
or what kind of treatnment his or her patients were treated.
Interestingly, in the hydrea group, nore than half of the
patients and nore than half of the investigators, they were
able to guess that their patients or the patients thensel ves
definitely or probably were on hydrea.

In the placebo group, nore than half of the

investigators were able to guess their patients were
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definitely or probably on placebo. Only those patients on
pl acebo were not sure what kind of treatnent they received.

[Slide.]

You saw a simlar slide earlier about conpliance.
To eval uate conpliance, patients were supposed to have bl ood
tests four tinmes a year to check the blood | evel of hydrea.
We found 15.3 percent of hydrea patients had non-detectabl e
hydrea bl ood | evel s t hroughout the foll ow up.

The | ower part here shows the nunber of hydrea
bl ood tests. 1,247 hydrea tests on the hydrea group, only
one-third of the tests were positive. W questioned the
sensitivity of the tests, and clearly, conpliance was not
est abl i shed.

[Slide.]

In summary, the basis of this submssion is the
MSH Study. MSH is a double-blind, random zed controll ed
study designed to determne if hydrea can reduce the
frequency of acute vaso-occlusive crisis by approximtely 50
per cent.

299 patients, older than 18 years, wth docunented
sickle cell anem a and at |east three crises per year were
enrolled in the study between January 1992 to April 1993.
152 were randomy assigned to receive hydrea, and 147

pl acebo.
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[Slide.]

Patients receiving hydrea experienced 46 to 49
percent |less crises than those treated wth pl acebo.

Hydr oxyurea significantly del ayed the nmedi an duration of
time to crisis. Hydrea reduced the nunber of patients
requiring blood transfusion and the nunber of units of bl ood
transf used.

[Slide.]

However, taking hydrea is not without risk. 79
percent of hydrea patients versus 39 percent of placebo
patients were diagnosed with nyelotoxicity, nost notably
neut ropeni a and | eukocytopeni a. Febrile neutropenia as
observed in 4 patients on hydrea, none was observed in the
pl acebo patients.

[Slide.]

In addition, we are uncertain about the follow ng
i ssues: optinmal dose, carcinogenicity, teratogenicity,
mut ageni city, blinding, conpliance.

After all, hydrea is not a cure for sickle cel
anem a. Using hydrea as a long-termtreatnent for sickle
cell anem a, caution nust be exercised to ensure that the
short-term benefits outweigh the risk of receiving hydrea
and uncertainties in the |long-term conplications.

Thank you for your attention.
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Now | would like to introduce Dr. Paul Andrews.

DR. ANDREWS: Thank you.

[Slide.]

Comm ttee nenbers, FDA col | eagues, representatives
of Bristol-Mers Squi bbb, and guests: Good norning. The
Di vi sion believes the consideration of the carcinogenic
potential of Droxia should be an inportant factor in
deci di ng whether or not this drug shoul d be approved for
sickle cell anem a and the conditions of such an approval.

| will be presenting the regulatory considerations
regardi ng the carcinogenicity of hydroxyurea, the active
i ngredi ent in Droxia.

My ains are to review the preclinical data which
address the risk of developing cancer as a result of Droxia
exposure, to explain the regul atory background for
carcinogenicity testing of chronically adm nistered drugs,
and to convey our perspective on this issue for Droxia as
i ndicated for sickle cell disease.

[Slide.]

A nutagen is an agent that causes a heritable

change in the nucl eotide sequence, that is, the genetic code

of DNA. Many studies in the bionedical l|iterature show that
hydroxyurea is clearly nmutagenic. It is nutagenic to a
variety of organisns frombacteria to mammalian cells. In
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manmmal i an cells, nutations can be detected in several
di fferent target genes.

[Slide.]

A cl astogen causes structural changes in
chronpbsones, usually detectable by |ight m croscopy.
Nunerous studies in the literature have docunented that
hydroxyurea is a clastogen. The structural alterations
detected after exposure of cells in culture to hydroxyurea
i ncl ude chronpbsone aberrations, such as gaps, deletions,
rearrangenents, chronosone | osses, chronosone breaks, and
sister chromatidi c exchanges.

Chr onosone breaks have been detected in both
rodent and human cells in culture. Hydroxyurea is also a
cl astogen when adm nistered to mce. In this standardized
test, polychromatic erythrocytes in bone marrow are
exam ned. Chromatid and chronosone fragnents induced by
cl astogens are left behind in anaphase and included in the
daughter cells.

These form structures in the cytoplasmcalled

m cronucl ei that persist after the nucleus is extruded by

the mature erythrocyte. A single 1.2 granl per neter-squared

dose of hydroxyurea, which is nearly identical to the 30
ng/ kg dose in humans normalized to body surface area,
mar kedl y i ncrease the incidence of mcronuclei in nouse
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eryt hrocyt es.

[Slide.]

Neopl astic transformation is a nmulti-step process
t hat includes norphol ogi ¢ transformati on, acquisition of
immortality, acquisition of tunorigenicity, that is, the
ability to formtunors in animals, and malignant
progression, that is, the ability to i nvade adjacent tissue
and netastasize to distant sites.

| sol ated Syrian hanster enbryo cells can nobde
this process, and a standard assay has been devel oped which
determnes the ability of an agent to induce the first step
nmor phol ogi cal alteration.

This Syrian hanster enbryo cell or SHE cell assay
correlates wth carcinogenicity in animals with an 80 to 85
percent predictive accuracy. Hydroxyurea has been reported
to be positive in this assay, however, no hydroxyurea data
was actually presented in the paper which presented this
findi ng.

Hydr oxyurea has al so been reported to increase the
frequency of transformation in virally infected nouse enbryo
cells. In this case, transformation included detection of
immortalization and tunorigenicity in addition to the first
step of norphologic alteration.

[Slide.]
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O her evidence exists that hydroxyurea is
genotoxic. Hydroxyurea is known to inhibit repair of
damaged DNA and therefore may enhance the genetic toxicity
of endogenous or environnmental insults to DNA integrity.

Hydr oxyurea can al so pronote gene anplification
whi ch could endow cells with key growh and surviva
properties inportant in the pronotion and progression of
tunor devel opnent.

[Slide.]

In addition to the convincing data show ng t hat
hydroxyurea i s genotoxic in conventional preclinical tests,
it al so possesses a structural alert. As shown here, the
nmol ecule is very simlar to other conpounds known to be
carcinogens in mammals. Urethane in particular is a
wel | - known carci nogen that mght be famliar to many of you.
Structural alerts indicate that there is an increased risk
for concern prior to obtaining actual evidence.

[Slide.]

At least four papers in the literature exam ne the
appearance of tunors in aninmals after hydroxyurea exposure,
and these were reviewed for their ability to address the
carci nogeni c potential of hydroxyurea.

Al t hough no cl ear signal was present that
hydr oxyurea i ncreased the incidence of any tunor, all four
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studi es had major design flaws. For well over 10 years, a
standar di zed bi oassay for assessing carcinogenicity in
rodents has been accepted by industry and regul atory
agenci es around the worl d.

A few key aspects of the assay are: that dosing
is daily for up to two years, 50 aninmals per set per dose
group should be used to have adequate survival and
statistical power to detect a tunor signal. For a genotoxic
i ke hydroxyurea, the high dose group should be based on a
maxi mal |y tol erated dose, the MID, to assure a sufficient
test of the carcinogenic potential. Al the animls and
ti ssues nust be exam ned for nalignant and beni gn tunors.

In order to have confidence in negative finds, a reasonable
nunber of animals nust survive close to the end of the
study. One benchmark is that roughly 50 percent of the
animal s should survive 80 to 90 weeks of the 104-week st udy.

The four papers exam ned failed to neet these
design criteria on nmultiple counts.

[Slide.]

Wth this preclinical data in hand, we can now
exam ne the regul atory background. The U.S., European, and
Japanese regul atory agenci es and the pharnmaceutical industry
col l aborated in recent years to harnoni ze the regul atory
requi renents needed to register drugs in the three regions.

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



aj h

One of the earliest guidances to be produced by
this efforts was Cui dance S1A entitled, "The Need for
Long- Term Rodent Carci nogenicity Studi es of
Phar maceuti cal s. "

That gui dance states that, "Unequivocally,
genot oxi ¢ conpounds in the absence of other data are
presuned to be trans-species carcinogens, inplying a hazard
to humans. Such conpounds need not be subjected to
| ong-term carcinogenicity studies."”

Under the spirit of that guidance, we allowed the
NDA for Droxia to be filed without regulatorily acceptable
carcinogenicity studies, since the avail able data
denonstrate that the active ingredient is unequivocally
genot oxi c.

Such an approach, however, |eaves uncertain what
ri sk Droxia exposure m ght actually pose.

[Slide.]

In addition to the nultitude of evidence of the
genot oxi ¢ properties of hydroxyurea in a variety of
preclinical tests, we also considered the evidence in humans
since this drug has been nmarketed since 1967 for the
treatment of cancer.

Hydr oxyurea has been reported to be clastogenic

when adm ni stered to humans. Chronosone breaks and maj or
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aberrations, such as translocated dicentric and fragnented
chronobsones were detected in peripheral blood | eukocytes of
| ung cancer patients treated with hydroxyurea.

There are al so reports of | eukem a and
pol ycythem a vera patients and reports of skin cancers in
patients with nyeloproliferative disorders after treatnent
wi th hydroxyurea. Wether the incidences of these
mal i gnancies were directly associated with hydroxyurea
exposure cannot, however, be definitively established based
on the current data.

[Slide.]

I n concl usion, hydroxyurea is positive in all in
vitro and in vivo genotoxicity tests. Hydroxyurea is
positive in enbryo transformation assays including the SHE
cell assay which predicts rodent carcinogens. Hydroxyurea
is structurally simlar to known carci nogens, such as
urethane. There is evidence that hydroxyurea is clastogenic
and possi bly carcinogenic in humans.

Hydr oxyurea i s thus unequivocally genotoxic and a
presumnmed trans-speci es carcinogen, which inplies a
carcinogenic risk to humans.

[Slide.]

The Division of Oncol ogy Drug Products'
perspective is thus:
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1. |If approved, the |label should include a
war ni ng stating the evidence that Droxia poses a
carcinogenic risk to humans. The physician and patient nust
very carefully consider the potential benefits of Droxia
relative to the undefined risk of devel opi ng secondary
mal i gnanci es.

2. An aninmal study to unequivocally define the
carci nogeni c potential of hydroxyurea may be valuable. The
study shoul d preferably use an alternative assay, such as
t he P-53 hem zygous nouse whi ch has been used to assess the
carcinogenicity of genotoxic conmpounds. Results fromsuch a
study woul d be quickly available since animals are dosed for
only six nmonths instead of two years.

We believe it is appropriate to request such a
study under the International S1A guidance, which
menti oned, which states inmmediately follow ng the previous
gquote, "However, if such an unequivocally genotoxic drug is
intended to be adm nistered chronically to humans, a chronic
toxicity study up to one year may be necessary to detect
early tunorigenic effects.”

In prior correspondence, Bristol-Mers Squibb
agreed to conduct such a study post-approval.

Thank you for your attention and | hope this

information will be useful as you consider the
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risk-to-benefit ratio for Droxia and sickle cell disease.
DR. DUTCHER: Thank you very nuch.
Committee Questions to FDA

DR. DUTCHER: (Questions for the FDA? Sandra.

DR SWAIN. Dr. Lin, was there any evidence that
the patients that only had the three to five crises since
you did the subgroup analysis were the patients who were
non- conpl i ant ?

DR. LIN. That is a good question. | haven't
| ooked at or linked those two files together, so | don't
have an answer for you.

DR. DUTCHER: G ven the problens with hydroxyurea
levels in terns of the assay, could you also | ook at nean
corpuscul ar vol une and/or henoglobin F levels to assess
conpliance or was that |ooked at to assess drug exposure
basically? Do you know or does soneone fromthe study know?

You can answer it.

DR. CHARACHE: W did look at that in the paper in
Medi ci ne, and by and large, there is a relationship, but
there are sone glaring discrepancies. In other words, there
were sonme patients who had positive, repeatedly positive
bl ood | evels, who did not show a rise in MCV and vice versa,
so that over a broad popul ati on, you can nmake sone

concl usions, but for an individual patient it is very hard.
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DR. DUTCHER: Dr. Krook

DR. KROCK: One of the issues, Dr. Lin, that |

still have problens with is the quality of life. You
brought up the no great change in pain score. | think you
said 0.5. Didyou |look at the quality of life to -- | guess

what | amtrying to say is could you see, in the people who
were on the hydrea, an increase in the quality of life, or
we heard fromthe people who are here, who have sickle cel

di sease, that they had inproved lifestyle, but I don't think
the pain score changed that nuch, nor other things.

Did we | ook closer at that at all?

DR LIN Well, | agree with you the pain score
doesn't change a lot, as you heard earlier, about the |adder
of life analysis | included in ny report. The study
collected a lot of information, and we | ooked at different
angles, different analysis, and nothing can be concluded in
terms of quality of life issue.

DR. KROOK: Was there any attenpt to count pain
pills? |1 mean we heard fromthe sponsor that there was, but
it seens |ike the major goal of the study was to decrease
t he anbunt of venous occlusive events and yet we don't see a
change in the pain score. | nean to ne they seem ki nd of
opposi te.

DR. LIN | have trouble wth that, too.
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DR. KROOK: | nean the pain score stays the sane,
and yet the events go down.

DR. LIN.  That is our finding.

DR, DUTCHER: Dr. Raghavan.

DR. RAGHAVAN. | have a coupl e of questions.

i ked your summary, Dr. Lin, but | wondered again | ooking at
the same issue, which | think many of us on the commttee
are struggling with, do you think that it may have sonething
to do with the selection bias introduced in the original
random zation that relates to, as | recall, patients with a
consunption of nore than 30 oxycodone tablets a nonth were
excluded fromentry?

So, does this suggest that the investigators may
have been sel ecting inadvertently for a particular type of
patient, i.e., patients who were having crises, but not
usi ng anal gesics? Wre you able to ook at the data with
that in mnd, and do you have any insights?

DR, LIN. The data sets submtted by the applicant
does not answer that question.

DR. RAGHAVAN: | have a question for Dr. Andrews,
and that is, | understand the cautionary notes that you have
sounded. Can you tell us a little bit nore about false
positive rates and fal se negative rates in the SAG assays,

how strongly confident are you of the |level of risk of
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hydrea in that context?

DR. ANDREWS: Well, one problemright off is that
the data for hydroxyurea in that assay is very poor. As |
mentioned, there is no data, and the paper, as just
mentioned as passing in the results, the focus was on
anot her drug studied Ara-C.

We woul d have to take the authors at their word
that it was positive. Certainly, it is not 100 percent
predi ctive accuracy, but it is one of the nobst accurate
preclinical tests out there for carcinogenicity.

Is that a sufficient answer?

DR. RAGHAVAN. Yes and no. | nean you can't nake
up data that aren't there. | guess | always worry with any
drug the guilt by association worries ne, and if you don't
have sone finite data that suggests that this is potentially
carcinogenic, | guess if the drug is approved, that
potentially is going to create sone trauna anong the patient
popul ation wi thout hard data to back it up.

On the other hand, you would hate to be in a
situation where 10 years after the event, you had m ssed
war ni ng a popul ation that the risk was there. So, | guess,
as you said, a study needs to be done.

DR. ANDREWS: That is exactly our thinking and why

we would really like an aninmal study to be done to provide

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



aj h

t hat dat a.

DR. RAGHAVAN. My final question to the team the
investigating team if | read Dr. Lin's slide correctly,
there were no patients recruited from Hopkins, yet Hopkins
was running the study. Wy was that?

DR. CHARACHE: | amafraid | was the entire sickle
cell study group at Johns Hopkins, and | couldn't do
ever yt hi ng.

DR. DUTCHER: Dr. WMargolin.

DR. MARGOLIN: | amsorry, but | just wanted to
get back for a second to the pain score and the report from
Dr. Barton about what appeared to be on quick |ook a | ack of
significant difference in the total norphine-equival ent
usage over the two years in the patients, and the exclusion
of patients who were taking nore than what turns out to be
j ust one oxycodone per day.

It really turns into a question | guess for Dr.
Charache or others who treat these patients.

Is it conceivable that what we really need to do
is throw out those aspects of the study because patients
with sickle cell anem a nost of the tinme are not having
basel i ne pain, and not taking a lot of drugs in between
their crises, and what we are really trying to ask this drug
to do is to reduce the nunber of crises, but we are really
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not asking it to do anything in between?

DR. CHARACHE: | think if you talk to nost
patients, that they will tell you that they al ways have
aches and pains all the tinme, but that these are punctuated
by much nore severe epi sodes as you descri be.

That may be the answer to the problem in other
words, the daily aches and pains continue, |I nmean sone of
t he aches and pains are due to |ong-standing joint damage
that isn't going to go away. You can't fix a joint with
hydr oxyur ea.

| don't know the answer to the question.

DR. DUTCHER: Dr. Sinon.

DR. SIMON: A question for Dr. Andrews.

Coul d you clarify the carcinogenicity test that
t he conpany has agreed to do if the product were approved,
and what would be the inplication if that test showed that
the drug were clearly carcinogenic?

DR. ANDREWS: No specific test was agreed to. The
conpany agreed to work with the Division on designing an
assay and picking the best nodel to use for that, and
short-termalternatives were suggested. There was no focus
on any one particular assay at the tine.

The inplications are interesting. O course, if
we had the data that showed it was a clear carcinogen in a
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rodent, it would go on the | abel and there would be a
stronger warning than just based on the in vitro tests
al one.

VWhat m ght be nore interesting is if there was a
negative result. Then, potentially nore patients would use
this for treatnent. It is primarily to get the best data
avai l abl e, so that patients can be properly informed of the
potential risk.

DR. MARGOLIN: Does anybody have the text of the
Clinical Alert that was generated as a result of the first
interimanalysis of the study?

DR SMWTH. It is in the briefing docunent, in one
of the early sections.

DR. DUTCHER: W have it. Thank you

Dr. Lessin.

DR. LESSIN.: Regarding nortality, the theory of
t he pat hophysi ol ogy of sickle cell disease and data fromthe
nortality study, the CSSCD that was published in The New
Engl and Journal indicate that the frequency of
vaso-occlusive crisis is associated wwth nortality.

One woul d then postul ate that cunul ative organ
damage that occurs as a consequence of repeated crisis is
per haps the nechani sm whereby that nortality is seen. Do we

have any early hints fromeither your review of the data or
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the investigator's review of the data, that, in fact,
cardi ovascul ar or pulnonary nortality is, in fact, reduced?
| noticed on one of the slides in the foll ow up
study, deaths from cardi ovascul ar and pul nonary events were
decreased in the treated group relative to the placebo
group. Am| correct on that, and is there any data on which
we m ght begin to predict that nortality would be benefitted
overall by reduction of these crises?

The other point I would make is that -- and |
think Dr. Charache nmade this initially, but it needs to be
enphasi zed -- that if you run a clinic wth over 100 sickle
cell patients, as | once did, you find that a mnority of
your patients really fall into this category of three or
nmore crises per year. It is maybe 20 or 25 such patients
that are the ones that demand nost of your clinical tine.

So, one of the concerns is that if this drug
beconmes utilized generally, that the treating physicians and
the public realize who those patients are, who the patients
are who really should receive the drug. They tend to be the
sane patients who require the nore frequent transfusions,
and so on, but | think that is a clear definition that wll
be necessary.

So, two questions: nortality and nechani sns of
defining who the at-risk popul ation are.
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DR LIN In ternms of nortality, | think it is
kind of too early to tell at this point the nunber of the
patients, really small, and the rest | would ask maybe the
i nvestigators can answer those questions.

DR. STEINBERG As you observed, Larry, there were
nore deaths from pul nonary di sease in the placebo arm but
as is also true, there is no statistically significant
difference. O course, all of our hopes is that this drug
is going to reduce nortality.

Now, the patients that were selected for the MSH
are probably the worst group of patients to make that
determ nation, because they were ol der patients and they
were sick patients, and the hope is that as our pediatric
col | eagues devel op their study, and include in their study
measurenents of organ damage, and start to enroll their
patients in longer termstudies, then we will ultimtely
know whether there is an effect on nortality.

DR. DAVID JOHANSON: | would tend to agree with
your assessnent about the long-termnortality issues, and
that may show up with later followup data, and that seens
to me to be very inportant.

The study was designed, as | understand the study,
to | ook at reduction in the incidence of crises, not sone of

t hese other points that we have been tal ki ng about, and it
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showed that very effectively.

The only counter to your question -- and | have
found these data interesting -- were the sponsor's graph
usi ng the Kapl an-Meier plot of the cumulative nortality,
which if what you said, in fact, is true, | would have
t hought that the curves would have separated over tine.

In fact, what happens is they separate
i mredi ately. That is sort of an interesting phenonenon. |
didn't bring that up because | didn't know how to expl ain
that or I didn't knowif there was an issue, and | didn't
want to confuse it even further, but that strikes nme as odd.

If you |l ook at D5, at the sponsor's presentation,
the curves precisely track one another after the first three
or four nonths, and that is the interval of tinme that, in
their application, they state that the henogl obin F changes,
and thereafter there are no differences that take place
after that. So, there is sort of sonme interesting data
there, and obviously, we are starting to subset even further
the data analysis, but this is interesting. This is the
curve | am speaking of right here.

DR. SANTANA: WAs that age adjusted because, you
know, if the other issue is the age, and obviously ol der
patients have nore prenorbidity when they go into the study

versus the younger patients, | think if that is age
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adjusted, it nmay give you a better definition of what the
di fference is.

DR. DAVI D JOHNSON: The ages were bal anced goi ng
in, so | would assune so, but | don't know that. Maybe the
sponsors, if Jan would be willing to let themrespond to
t hat i ssue.

DR. SMWYTH.  You know where that blue line is
there, where the study was closed out? At that point, many,
many of the placebo patients went on hydrea, they didn't
stay on pl acebo, so these curves are bound to cone together
over time. Virtually nost of the patients end up on hydrea.

DR. DAVID JOHNSON: That may well be true, but
then it doesn't explain the first part of this, it curves.
And in followup to that, Dr. Snyth, do you, in fact, have
data how many of those people, in fact, did go on to hydrea,
and so on, and so forth? Those are all the other issues.
But you do have the separation, which is sort of a curious
one. | don't why it is there.

DR. SMYTH. Dr. Steinberg is chairing that study.

DR. STEINBERG We are collecting that data.

DR. SMYTH. | amtal ki ng about the first part of
the curve. | understand you are collecting the other --

DR. STEI NBERG  Hydroxyurea has very early effects

on different conponents of the blood. The neutrophil counts
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drop within a very short time after treatnent. So do the
reticul ocyte count and the platelet count. Henogl obin goes
up a little bit. So, all of these changes occur.

It may be, as | hinted in earlier slides, that the
beneficial effects of drug extend beyond that in fetal
henmogl obin and are related to changes in other forned
el ements of the blood and probably changes in the vascul ar
system Oher than that, | can't give an explanation for
why these curves imedi ately begin to appear different.
However, this is no statistical difference at any point.
The curves | ook pretty here, but they don't differ by
statistical analysis.

DR. DUTCHER: Ms. W se.

M5. WSE: | have a problemw th the fact, because
there is no conprehensive clinic for sickle cell patients,
so a lot of patients go HMO and are seen by primary care
doctors. By being an advocate al ready and neeting people
who are on hydroxyurea, and even people who are not on
hydr oxyurea, but doctors are trying to get them on
hydr oxyurea, they are not being carefully nonitored.

So, wouldn't that be a problemif this is given
out where they are not carefully nonitored, because of the
| ack of information?

DR. DUTCHER. Well, | think it is a problem but
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one of the things that certainly can be done in a | abeling
type of situation is the criteria under which the drug can
be used, and then that information would be better
publicized for both patients and physici ans.

| mean you heard the people presenting suggest
that patients needed to be very carefully nonitored, and we
woul d all agree with that, but that would be one of the
stipulations if the drug were formally approved for sickle
cell, and then it is the obligation of the physicians to
nmonitor the patients, and also the information be avail able
to patients to insist upon it, and it would be covered by
what ever health care organi zation is being utilized.

M5. WSE: It is very expensive. | do know that
much al so. So would the cost price be different?

DR. LESSIN. | think you have brought up a good
point, but in terns of relative cost, if you can avoid a
hospi talization, you have al ready saved a | ot of noney or a
transfusion, for that matter.

DR. DUTCHER: Unless you don't have a prescription
pl an.

M5. WSE: Yes.

DR. DUTCHER: These are actually very inportant
issues, and | think that sone of the things in the approval

of the drug that nake it sonething that is approved for a
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specific disease, helps us in arguing with health care
financing that patients should be covered for these
particul ar itens.

Any comments fromthe sponsor on that?

DR. CHARACHE: To anplify Dr. Lessin's remarks, we
took all the data fromthe study and cal cul ated how much
nmoney was not spent because of the nunber of crises, and we
saved nore noney than the entire cost of the study, which
was in the mllions.

We al so sat down and figured out how nuch you
woul d save conparing the cost of hospitalizations and
medi cal care against the cost of the pills, and you stil
cone out ahead. | couldn't agree nore. | would like it if
they gave the pills away, but the real problemis going to
be to convince the people who pay that they are getting a
bargain. That is not so easy.

DR. DUTCHER: Any ot her questions for the FDA?

Thank you very nuch.

Any other comments by nenbers of the commttee
before we start to address the questions, any issues that
they wanted to bring up that we didn't cover?

Dr. Si non.

DR. SIMON:. One question. This is again | guess
for Dr. Andrews. For drugs |ike hydroxyurea, assumng if it
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were a carcinogen, is there experience over what tine frane
t hose drugs woul d cause acute |leukema, if that is what you
woul d be expecting?

DR. ANDREWS: That is one factor that is | ooked at
when the animal data is statistically analyzed is how soon
tunors appear. How that would factor into how this was
| abel ed, it probably wouldn't have a very big factor at all.

Was that your question?

DR. SIMON:  No, | was thinking clinically, for
sonme kinds of drugs that are used in oncology, which it is
known that etoposide may take a certain period of tinme to
cause it, alkylating agents take |onger, so | was wonderi ng
for drugs in this class, what would the tinme franme be.

DR. ANDREWS: It is very difficult, even if we had
the data in animals to extrapol ate what the tinme frane woul d
be in humans. W al ready have sone data for the sickle cel
patients out to five years now where we have no incidence in
the 150 patients that were treated.

DR. DAVID JOHNSON: But you do have human data in
the P. vera experience, and what is the interval between the
initiation of that therapy and the onset of secondary
| eukem as, putting aside whether we think they are caused by
that or not, what --

DR. ANDREWS: | don't know off the top of ny head
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how many years later that was. Do you, Al bert?

AUDI ENCE:  About four years.

DR. LIN. The slides | showed you earlier fromthe
P. vera study experience, the followup tine varies from
five years to 10 years, and you just heard, probably four or
five years for the nedian followup tinme to observe
| eukem a.

DR. SIMON. What is the age range for polycythem a
vera patients?

DR. LIN. P. vera occurs in older, elderly
popul ati ons.

DR. DAVID JOHNSON: Wbuld we consider this
experience in P. vera substantially different in terns of a
risk than, say, the risk in Hodgkin's disease for a second
mal i gnancy, | eukem c malignancy?

DR. DUTCHER: Yes.

DR. DAVI D JOHNSON: Jan is saying yes. Do you
consider it a lot higher?

DR. DUTCHER: | think that anytinme you are dealing
with a primary marrow di sease --

DR. DAVID JOHNSON: | understand that. Now you
are talking to sonmeone who just thinks sinply. Is it 10
times worse, five tines worse, about the sane?

DR. DUTCHER: Well, the incidence in Hodgkin's
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di sease is considerably lower than what is predicted. It is
wel |l below 5 percent. It is about 2 to 3 percent, and it is
directly related to the duration of treatnment, so we don't
give the reginens that are | eukenogenic very nuch anynore,
or it is in people that have had multiple treatnents, so |
don't think you can conpare that to the P. vera data or the
ET data where you are giving the drug chronically to people
that have a primary marrow di sorder

DR. DAVI D JOHNSON: Yet, people give hydrea for P
vera, and we worry about the instance of some | eukem as, but

it doesn't preclude us fromgiving hydrea to those patients,

correct?

DR. DUTCHER: Correct.

DR. DAVID JOHNSON: In your estimation -- | am
sorry | junped into Hodgkin's, | should never have done that

-- in your estimation, then, would you guess it to be
simlar in this type of patient who doesn't have the sane
kind of marrow injury to begin with?

DR. DUTCHER: Wuld | guess this was conparable to
the P. vera?

DR. DAVI D JOHNSON:  Yes.

DR. DUTCHER: No, | would guess it would be much
| ess.

DR. DAVI D JOHNSON: Ckay.
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DR. DUTCHER: That would be a guess. Do the other
hemat ol ogy people want to conment ?

DR. MARGOLIN: Not as a hematol ogy person, but |
think al so you have to | ook at the dose effect, and the
doses that we use routinely to control the counts in
nmyel oproliferative disorders are probably two or three tines
hi gher than these doses in the sickle cell patients, so if
there is any interaction between the dose and the duration
and the disease, that has to be taken into account, as well.

DR. LESSIN. The data that we have seen expressed
is given in terns of statistical significance and p val ues.
Has anyone attenpted a relative risk anal ysis?

We saw in sone cases a multifold increase in the
i nci dence, for exanple, in the polycythem a vera study
group, even though the p values were not significant, it
| ooked as though the incidence was two or three tines
greater in the hydrea group versus the phl ebotony al one
group.

DR. BRINKER: Wuld you repeat your question,
pl ease?

DR. LESSIN: The question | guess is a statistical
one, and that is, has anyone | ooked at these data in terns
of arelative risk analysis, or is the data sufficient to
permt one to do that?
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DR. BRINKER. Allen Brinker, FDA

The rel ative risk based on the PSVG 08, which
conpares hydrea versus the historic controls, suggests a
relative risk of 2.6 with a confidence interval 0.8 to 8.7.

DR. DUTCHER: O her comrents? Do you want to go
on to the questions?

Committee Questions

DR. DUTCHER: In the MSH Study, Droxia appears to
decrease the nedi an annual sickle cell crisis rate by 46
percent, to decrease the nunber of patients transfused by
approxi mately 30 percent, and to decrease the nunber of
transfusi ons by approximately 37 percent.

Al t hough patients with 3 or nore crises per year
at baseline were eligible, nost of the benefit in crisis
reduction was restricted to the subgroups with 6 or nore
crises per year at baseline.

Consi dering the proposed patient popul ation,

1. Does Droxia have a favorable risk/benefit
ratio for the two year observation period in the MSH Study?

Dr. Krook.

DR. KROOK: After review of the data and the
information that was sent, | would favor, the answer to this
is yes. | believe that they have shown that the nunber of

events are down, several of the other criteria are
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favorabl e.

DR. DUTCHER: Dr. Johnson

DR DAVI D JOHANSON: | agree.

DR. DUTCHER: All those who would vote yes on
Question No. 1, please raise your hand.

[ Show of hands. ]

DR. DUTCHER: That was the unani nous vote of yes.

No. 2. Does Droxia have a favorable risk/benefit
ratio (especially regarding carcinogenicity) for adult
lifetime use?

Dr. Lessin.

DR. LESSIN: | think here we don't have sufficient
data to answer that question. W don't really know about
carcinogenicity and the other concerns over the long term
nor do we know about inproved nortality or decrease in organ
dysfunction that occurs as a consequence of the natural
hi story of the disease. So, | would have to say that is not
an answerabl e question at this point in tine.

DR. DUTCHER: O her comments?

DR. KROOK: | would answer the question as no, it
does not have a favorable risk/benefit for adult lifetine
use. That neans | ong-term use.

DR. MARGOLIN. If we can change the question to

say proven, then, we can vote yes or no.
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DR. DUTCHER: Can we change the question?

FDA: Sure.

DR. DUTCHER: Does Droxia have a proven favorable
ri sk/benefit ratio for adult lifetinme use?

Al those who would vote yes?

[ No response. ]

DR. DUTCHER Al those who would vote no?

[ Show of hands. ]

DR. DUTCHER It is unani nobus no.

Question No. 3. The Droxia capsules used in the
MSH Study are a different fornulation than the to be
mar ket ed Droxia capsules. The FDA will require verification
of the relative bioavailability of the Droxia fornulation
used in the MSH Study and the to be marketed Droxia
formulation. Providing this is satisfactorily acconplished,
does the comm ttee recomend approval of this Suppl enmental
NDA?

Any comments? Dr. Johnson.

DR. DAVID JOHNSON: | would say yes. | would
answer that yes.

DR. KROOK: | would agree, yes.

DR. DUTCHER: All those who would vote yes? W
are voting for approval of the Suppl enmental NDA.

[ Show of hands. ]
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DR. DUTCHER:. There are 10 yes's.

Al'l those who woul d vote no?

[ One abstention.]

DR. DUTCHER: Are you abstaining? Abstained. One
abstention and there are 10 yes's.

No. 4. If so, (a) should the indication be
restricted to adult patients with sickle cell anema with
noderate to severe recurrent painful crises?

O (b) should the indication be restricted to
patients with at least 3 crises during the last 12 nonths
(as per the MSH protocol eligibility requirenment)?

O (c) should the indication be restricted to
patients with at least 6 crises during the last 12 nonths
(as per the FDA subgroup anal ysis)?

Woul d sonebody |ike to coment on the alternative
answer s?

DR. DAVID JOHNSON. | think that the MSH Study was
as nicely done study, and it had very defined entry
criteria, and that is the informati on on which we are being
asked to base our assessnent. For that reason, | think one
woul d make a strong argunent that one would attenpt to use
the sane criteria for approval.

One of the reasons | asked the question about how

these three crises were defined was to get at this issue,
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and it is | think fairly clear to ne that it was sonething
of a physician's discretion as to what constituted a crisis.

| think nost of the patients treated in this trial
were cared for by individuals who do have above average
know edge about this disease, and very likely were selective
in their patients.

| think if this restriction were made, if that is
the right word, indication, there wll still be w ggle room
in there, but | think that that, in ny view, is what we
should do is we should stick to that.

| don't like the idea of doing the subset analysis
that the FDA did for the very reason that Dr. Swai n brought
up. We don't know what the conpliance data say regarding
that, and | think that any subset analysis in that regard is
guesti onabl e.

DR. DUTCHER  Dr. Krook

DR. KROOK: O the three choices, and | have
changed ny mnd as | have read this | think three or four
times, | think (a) is the choice. | think trying to ask
sonebody to define three crises or six crises, | think as
clinicians we can probably talk to our patients and we can
make things a crisis real quick, and if | would talk to the
peopl e who have sickle cell crises, | suspect that they

woul d say, hey, | amhaving a fair nunber of noderate ones.
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Now, as Dave says, it was much nore rigorously
defined here, but | would prefer not to put a nunber on
here. | think that is just asking for problens.

DR. DUTCHER: Dr. WMargolin.

DR. MARGOLIN: | think functionally, there is
going to be no difference in how the drug is used, whether
we vote to have the indication read (a) or (b).

DR. DUTCHER: Dr. Lessin.

DR. LESSIN: | think even though nunbers are hard
to determ ne, noderate to severe is a rather vague
term nol ogy, and what is noderate to one personis mld to
soneone el se, and severe to soneone el se.

| think some sort of way of quantitating this has
to be addressed as an inportant guideline to practicing
physi ci ans, many of whomw || be primary care physicians,
not hemat ol ogi st s.

In addition, | think put into this package -- and
| don't know if we can change the question or add caveats --
but it is very clear that a patient who does not agree or
cannot have access to regular hematol ogic nonitoring for
toxicity should not go on this drug. In addition, to avoid
forcing doctors into using a dose which may be too high or
too low, the issue of alternate dose fornms of the drug

sonehow has to be put into this equation al so.
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DR. KROOK: | agree with you, Larry, and | guess |
amgoing to add to what you are going to say, is that the
people who are in this room | don't think there is any
problemusing this drug. | agree it does have its problens
and | don't know how it can be witten a little bit
different to say that that discussion that we all like to
say occurs between a health care provider and a consuner --
as we now say in Mnnesota, | amnow a provider and we have
consuners, we are into that -- goes on, the risk-benefit
ratio, and | don't know how you put that in here.

| think that is nmuch nore inportant than the
nunber of crises is that that discussion occurs, and it is
t he usual issue of howis informed consent in a witten
docunent, it is easy, but in a discussion between two
people, | nean | can see here is a drug, please try it, out
the door. There are problenms with it, and sonmehow t hat
should be witten into however this is witten into the
final whatever in the PDR

DR. DAVID JOHNSON. Is it possible to neld (a) and
(d) into a single statenent, that basically says this, that
patient should have noderate to severe recurrent painfu
crises, generally recognized as at |east three episodes in
the preceding 12 nonths or sonething to that effect? That

woul d sol ve that issue.
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DR. DUTCHER Dr. Delap.

DR. DeLAP: | think we put a few alternatives down
here because we were struggling with exactly what the
wor di ng woul d be for sonme of the exact reasons that you have
been going over, so | think if there is some consensus
wordi ng that you can cone up with, that represents the best
that we can do here, then, we appreciate that.

DR. DAVID JOHANSON: O maybe instead of generally
recogni zed, "as defined in the MSH as three" or sonething to
that effect.

DR. LESSIN: You could even use the tine
indicator, as well, lasting nore than sone period of tine.
| think four hours was utilized in the study, and that is
really what we have to base the recomrendati on upon

| think somehow al so Dr. Charache's slide that
says, "no blood, no pills" has to be in there, because | am
quite worried about that.

DR. MARGOLIN: | think maybe the use of the word
"chenot herapy" or the strong enphasis on the fact that this
i's chenotherapy m ght help the docs and the patients
understand al though it could have the opposite effect of
scaring the patients away, but nobst doctors understand that
chenot herapy i nplies nyel osuppression and that that is
usual ly the thing that needs to be watched the nost closely.
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DR. DUTCHER: Any comments fromthe consuner
representatives and pati ent advocates about how you think
this drug can be warned about? M. Beanan.

M5. BEAMAN: | amvery strongly |l eaning toward the
first statenment there, that it should be available to adult
patients who are experiencing noderate to severe recurrent
pai nful epi sodes, not necessarily with a tine constraint
t here.

| would Iike to see naybe added to that with
detailed nmonitoring for the sane reasons that were brought
up, but any tinme we have, that three nonth to six, 12
months, | think at one point it is too severe in one
direction, and soneone el se, as they said, out the door, it
is going to be if it's available, it's available. The close
nmoni tori ng woul d probably get nore attention than a tine
constraint.

DR. DUTCHER: Dr. Justice

DR JUSTICE: | think this is a situation where a
pati ent package insert that wites in |ay | anguage what the
patient has to be aware of, how inportant it is to get your
bl ood counts checked, and | think there was al so sone
suggestion of possible limtation in package size, but | am
not sure.

DR. DUTCHER: | was just going to say | think what
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has been done with the retinoids for the lay public, which
is another drug that has potential toxicity in the sanme
popul ati on, a younger population, that is potentially child
beari ng, has been very good in terns of educating the
public.

Dr. Tenpl e.

DR. TEMPLE: One of the problens with patient

package inserts is that they get discarded and people don't

use them A potential renedy used -- | can't tell you al
the times it has been used -- but it was certainly used for
hal cyon -- was to urge unit of use packagi ng.

In this case, the unit m ght be the tine period.
That is alittle tricky because the dose is different, so it
is hard to say what the unit of use is, but in any event,
have unit of use packagi ng which includes the material on
t he package.

There is a cost to doing that, of course, and
conpani es nmay object, but unit of use packaging is standard
t hroughout Europe, for exanple. Everything is done in unit
of use packaging, so it can't be that nuch nore.

DR. DUTCHER: | don't know if any of you have seen
t he packages for the cis-retinoic acid that is used for
dermat ol ogy, but they actually have a cross over pregnancy

on each of the pill bubbles.
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| guess we should vote on the (a), (b), or (c) or
the revised. | actually personally lIike Dr. Johnson's
suggestion that not should it say nobderate to severe, but it
shoul d define what is considered that category, such as
prol onged crises, three or nore during the |last 12 nonths.
It doesn't require that that be the only group that gets
treated, but it would at | east give an exanple to the
reader.

Shall we vote on this revision? Let's have a
couple of cormments. Does anyone wish to restrict it to the
6 or nore based on what we have seen?

M5. WSE: | think I would like it to be
restricted to 6 or nore. Wen you are dealing with sickle
cell patients, and |like drawing and everything like that, it
is kind of difficult to draw sickle cell blood because of
their vein and everything like that, and I would wonder how
you would monitor that, if you don't limt it to a |onger
period of tine.

DR. DUTCHER: On the other hand, it nay well be
t hat someone who is not having that many crises may deci de
it is worth taking the drug because they don't feel bad.
This is just to say that if you had 6 or nore crises in a
year, that would be the indication for taking the drug

versus 3 or nore crises in a year, so it would be a
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definition of the different kinds of patients that would
need the drug.

DR. SANTANA: Can | have a comment while we decide
between (a) and (b) or a marriage of those two?

DR. DUTCHER:  Yes.

DR. SANTANA:  You know, we really haven't heard
any pediatric data, and | know there are studies that are
ongoi ng, | am aware of those, but based on the information
that we have in front of us with adults, should we renove
the qualifier of adults and allow this drug also to be
avai l abl e for children?

DR. DUTCHER: | honestly don't think we are in a
position to do that yet.

Dr. Tenpl e.

DR. TEMPLE: A lot of drugs are not |abeled with
respect to adult or children unless you particularly want to
make that point, and are just said for people, and then over
in the pediatric section you point out that there are no
data on how to use the drug in children. | mean that is
another way to do it. That is not unusual for many drug
cl asses.

DR. SANTANA: Just the qualifier adults seens
somewhat restrictive in the discussion. Cearly, I am aware

of the comment that you nmade, for many drugs there is no
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pediatric indication or data to support the indication, but
the safety data fromadults justifies its use in children.

DR. MARGOLIN. | think considering the
carcinogenicity issue was one of the biggest topics of
safety that remains an unknown, | don't think we could in
good consci ence recomend that the safety data show adequate
safety for its use in children where we are automatically
| ooki ng at years and years nore and devel opnental things
that may predi spose these children to cancers and ot her
secondary mal i gnanci es.

DR. TEMPLE: So, you really want to have that
limtation there. It is not just a passive thing. You
really want it to say adults specifically. That is a reason
for putting it in the indication.

DR. DUTCHER: How do ot her people feel?

DR. DAVID JOHNSON: | actually agree.

DR KROOK: | agree.

DR. DUTCHER: Al right. Question No. 4. Should
the indication be restricted to adult patients with sickle
cell anema with noderate to severe recurrent painful crises
with an explanation that this suggests at |east 3 crises
during the last 12 nont hs?

Al'l those who would vote in favor of that

i ndi cation, please raise your hand.
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[ Show of hands. ]

DR. DUTCHER  Eleven. It is unaninous in favor of
the indication, the conbination of 4(a) and (b).

The |l ast question. |s the dosing reginmen used in
the MSH Study appropriate for |abeling?

Who would I'ike to tackle dosing?

DR. KROOK: | amnot sure that we can. | think
that if | remenber what was on the slides, we had people who
went down, we had people who went up per protocol, and |
t hi nk what they are asking or what the gentlenmen are asking
there is -- | guess | amnot convinced that escal ating the
dose, if 35 is an MID, that that has to be. | think we are
asking for nore problens, so if the intent of this question
is to ask for escalation, | would prefer that not be done,
if that is the intent of the question is to follow the
study, | would vote no on that if that is the intent of the
questi on.

DR. DUTCHER: So, you would vote for a standard
si ngl e dose?

DR. KROOK: | would vote for a standard dose. |
don't have any probl em choosing 15, but sonehow in there,
like we do in nedicine a |lot of tines, you have to titer the
dose. | think that is what you have to do.

| think you have to have a starting dose, and it
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| ooks li ke what they chose, but | don't think we should ask
people to go to MIDs.

DR. DUTCHER: But that is what they did sort of,
they titrated it based on tolerability based on henatol ogic
toxicity.

DR. KROOK: Based on tolerability, and | don't
t hi nk that should be there.

DR. DUTCHER: Dr. Johnson

DR. DAVID JOANSON: To ne, this is the nost
difficult issue because, again, one of the questions that |
asked was what was used for titering, |I mean what was the
endpoint. | nean was it the MCV, was that an appropriate
surrogate? Was it the actual white count |evel, and was
there a correlation of any of these features with the
clinical outcone in the patients?

| didn't see data that convinced ne that any of
those things, in fact, correlated. | think this is the nore
difficult issue. | agree with Jimthat the starting dose
seens fairly easy to ne. It was picked out of a Phase |
and then verified in the Phase Il type trial that that was
sort of a nedian dose that worked in patients.

But in ternms of what to tell, it is easy to tel
what to do when the dose is too high based on the white

count going too low. You can fix that. But | don't know if
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the patient's white count isn't all that |ow, should we
necessarily push it up? | think that is the issue that |
don't have an answer to, and | guess it seens to ne that at
this point, without further study -- and | got the
i npression fromreading the material provided to us that
addi tional studies were either underway or planned to assess
optimal dose, that we are a bit left wth what we have,
which is this 15 ng/ kg dose with appropriate caveats for
toxicity nonitoring.

DR. DUTCHER: Dr. Raghavan?

DR. RAGHAVAN: | have a real concern about a
| abeling process that would allow titration up. W have
al ready discussed the fact that we are not quite sure who
will be supervising this treatnment, and | think that when
you rel ease what is essentially a cytotoxic drug into a
relatively unrestricted environnent with caveats that allow
a relatively creative approach to dosing w thout absolutely
defined rules that Dr. Lessin tal ked about with respect to
timng of blood sanpling, you conpound that with generalists
who are noderately inexperienced in the use of these drugs
for potentially a condition that may not be
life-threatening, | think you have a very bad situation

While | accept that there may be underdosing if

one has a fixed prescription, and that obviously is an
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i nportant problem that is probably going to be Iess
dangerous than the risk of overdosing in an unqualified
fashion. Gven the fact that the dose response inplication
suggests that, inplications rather than proven statenents, |
don't really see how we can put in a |labeling indication for
i ncrenental dosage wthout a scientific justification and

W t hout appropriate controls.

It seens to nme that if a generalist is using this
agent for a patient who is getting unsatisfactory results,
the logical extension of that is referral for further
advice. If we put in a varied dose prescription, that is a
recipe | think for disaster.

DR. MARGOLIN: | think that Dr. Raghavan is very
w se, but I think also we need to nake sure that we don't
ask for results of a therapy to be the sane as the results
in the study unless we take an approach that is simlar to
the results in the study, and if we are too cavalier about
| ooking at safety -- | nmean we have to | ook at safety
obvi ously -- but keeping the doses down, we may not see the
sanme benefits.

The docunents that we obtained before this, which
were not really nmentioned here, stressed the potential that
the way this drug works has to do wth neutrophils, as well,

and the other thing is that since hopefully nost of these
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patients are being taken care of by hematol ogi sts, and
hemat ol ogi sts generally know their way around bl ood counts,
and we are stressing the inportance of conpliance with the
regul ar blood counts, | don't think we want to cut corners
too nmuch on pushing the doses.

DR. DUTCHER: Dr. Sinon.

DR SIMON: | agree with that point of view |

think the study was done in a certain way and unl ess you can

sonehow reanal yze the data fromthe study -- which
guestion whether that is really possible -- to convince
yourself in sonme reliable way that you would have still seen

the benefit had you used only either a fixed dose or just
titration downward, then, by changi ng the dosing schedul e,
you run the risk of elimnating the effectiveness.

DR. DUTCHER: | happen to agree with you, as well.

Dr. Lessin.

DR. LESSIN: The area under the curve, when the
phar macoki netic study is done, it is variable, it depends
heavily on renal function, which is again going to be quite
variable in this population. So, predictability of response
and the bioavailability of the drug at the various levels is
really -- there is a conplex equation that determ nes all of
t hat .

| understand Dr. Krook's concern about the guy out
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there in practice trying to interpret the blood counts and
deci de about increasing the dose, but | think some general
gui del i nes based on the experience of the study could be
given both on the protective side, you get away from excess
toxicity, and on the efficacy side.

The problem we have is the one Dr. Johnson brings
up, and that is, you know, what are you |ooking for in terns
of an endpoint, and | suppose, and maybe we can take a hard
| ook at the data and conme up with this or get sone advice
fromthe investigators, and that is, if one indeed can use
an MCV as a surrogate for a response. That is sonething
t hat everybody has available to them the sane day or the
next day, and can be used as a way of nodifying dose, just
as we do in treating patients with hypertension or using the
AlC and treating patients with diabetes, and so on.

DR. DUTCHER: Anot her drug that has gone from
oncology into general uses, | nean it is not cytotoxic, but
it has the sane effect, is interferon, inusing it with
hepatitis, where again there is a depression of the white
count, and that is used to sort of titrate howthe drug is
gi ven.

Now, if we could |Iook at the data in a way that we
could see an effect, | nean the nedi an dose ended up bei ng
15, so there were many above that, that, you know, we think
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got sone benefit fromthe drug.

| think we need sone type of algorithmderived, I
agree with you, and | think maybe MCV woul d certainly show
you drug effect. It wouldn't necessarily correlate with
benefit.

DR. DAVID JOHANSON: Well, we don't know that.
mean that is something that wasn't done in the data
analysis. There was an inference in the data presented to
us that suggested that there wasn't a correl ation per se,
but there was never a definitive study done that | heard or
read that said as nuch.

DR. DUTCHER: Dr. Raghavan.

DR. RAGHAVAN: | apol ogi ze for bel aboring the
point, but | think there is a certain naivety around the
tabl e, because we are trying to extrapolate froma very
carefully prescribed study done in a series of centers of
excell ence, with a very defined popul ati on of clinicians.

We are now ignoring that as a variable in our
assessnment of outcone. On the one hand, we say we need to
have fl exible dosing, so we can be |like the study, but then
at the same tine, we are just letting who has prescribing
rights use the agent.

| think that | would reiterate that we are talking

about a disease that certainly affects to sone extent a
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popul ati on of patients who have | ess good access to health
care, who in sone cases are |less informed about the risks of
health care, who wll have fiscal constraints that wll
prevent them getting access to health care in sone cases.

This is kind of a different situation fromthe way
the study was run, and while | understand conpletely the
fact that we want to duplicate what happened in the study, |
amnot really certain that we can do it by saying yes, let's
have flexible and increnental dosing, but then not have al
the other constraints built in.

| think you only need to |l ose two or three
patients from hypoplastic crises or to start to see the
evolution of |eukemas if they occur and if they are dose
related to discover that you may have a probl em

It seens to me that having a prescribing pattern
that allows the nost people the maxi num safety and then puts
in a caveat that says if this isn't working, referral for
dosing inplenentation or sonething like that is the safer
way to go for when it is out there not under direct
supervi si on

| think those of us around the table see this, who
see novel cytotoxics being prescribed, get very uneasy about
sone quarters where there is a relatively |l aissez-faire
approach to prescribing wthout data to back it up
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DR. DUTCHER: Do you get the sense?

[ Laught er. ]

DR. DUTCHER: | would say we have got securists
and the realists, or the realists and the realists.

DR. DeLAP: | guess ny only thought woul d be that
that there was a cap, of course, in this study, at the 35
| evel. Perhaps people are unconfortable that that cap is
too high. |Is that partly what | am heari ng?

DR. KROOK: No, | don't think we know, Bob.
don't think we know what the cap is. | don't think the
sponsor pushed it, | don't think they tried to.

DR. DeLAP: But | nean for prescribing
i nformati on.

DR. DUTCHER: | personally think that if you give
any dose of hydrea, you can neke sonebody neutropenic, and
the real issue is getting the blood tests every two weeks
and stopping, and you can see that happen at 15 or you can
see it happen at 30, so | nean | think that nmaybe we are
over -concerned about sonebody noving the dose around.
mean if they have got the blood counts, they ought to be
able to see where they are going, and in two weeks' tinme you
will see that.

| think the real concern is if sonebody is just
gi ven, you know, three nonths' worth of pills and never gets
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approach that | personally think woul d be nore dangerous.

DR. KROOK: My other concern, it depends on how
the labeling is witten -- | actually have two now -- is
that we have sonme way of escalating the dose for a better
effect, and I don't think the sponsor showed that -- | nean
that the sponsor showed that even sonme people could take
| ess and have the response, and ny second comrent is in the
| abeling, that sonmehow if there is not a clinical response,
and you have to decide what that is, you may do it
| aboratory-wi se, then, the drug shoul d be stopped.

| mean | think we are saying that with the first
guestion al so, and however the labeling is witten, | nean
sonetinmes out in the comunity, these prescriptions go on
forever and ever. That is a problem

So, if you don't perceive as the physician a
clinical response, the drug should be stopped, and perhaps
prescriptions for 100 tablets should not necessarily be
witten or a large quantity. Again, that gets into
packagi ng and | abel i ng.

DR. DeLAP: | amnot sure that we need an exact
prescription fromyou all as to how this should be worded,
but the general sense that | get fromthe discussion is that

there is a lot of concern about how this drug will actually
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be used in the community and particularly as it is used by
peopl e who are not experienced in using these kinds of
drugs.

Certainly we have a lot of traditional cancer
drugs out there that say things in |abeling, like this drug
is only to be used by practitioners who are experienced in
usi ng these kinds of drugs, sonme kind of threatening
| anguage |i ke that, you can do that sort of thing, but that
only really has neaning if that is really the person that is
going to be using it, and | think the concern here is that
the person who is prescribing this drug is many tines |ikely
not to be soneone who has got a | ot of experience in
prescribing these kinds of drugs.

So, how do we build in the safety and yet ensure
that we are still going to be using the drug in an effective
f ashi on?

DR. DUTCHER: The safety issues are really rel ated
to the blood counts, so | think you have to put in
guidelines for levels of white count and platel et count that
say stop the drug, | nean there are just going to have to be
sone stop rules regardl ess of efficacy, and then recheck
bl ood count.

| nmean it would al nost be an algorithmlike the

page in the protocol where it said stop here, this is toxic,
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this isn't, and that should probably be in the patient
i nsert, too.

DR. DeLAP: | think the best we can do w thout --
| can't be too specific here -- but | think we could go back
and | ook and see what actually drove the dose adjustnents.

It probably is primarily the bl ood counts.

Al bert, perhaps you have sone ot her thoughts on
that, exactly what usually, nost often drove the dose
adjustnents in the patients? W can go back and | ook at
that again and see if we can conme up with sonme kind of
relatively sinple algorithm

Wuld it be desirable to have sone kind of a cap
on top, as well, that was nore conservative than the 35, do
you t hi nk?

DR. DAVID JOHNSON. | woul d personally advocate
for a cap. Again, | wuld, at a mninmum do what the NMSH
Study did, and it seens to ne that the one option here would
be to have all the caveats that were placed within the NMSH
Study with regard to dosing, maxi num et cetera, and | would
al so be interested, because in reviewing the material, it is
never really terribly clear to ne what drove the decision to
change t he dosi ng.

| think in nost cases, it was white count, but |

don't that for a fact.
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DR LIN:. | believe that Dr. Charache's
presentation, it also nmentioned that the cell counts
determ ned the adjustnent for the dosage.

DR. DAVID JOHNSON: Right. So there was a feeling
that -- | nmean as long as you were at a safe |level, you
coul d just keep pushing the dose up to an arbitrary nax of
35/ kg, and that to ne seens like, if that sonmehow coul d be
incorporated into the guidelines, that would be a reasonabl e
thing to include within the package insert.

DR. DUTCHER: Dr. Johnson

DR, JOHN JOHNSON: | am puzzl ed about the question
as what drove the changing of the dose, because this was a
very well run study, the investigator had not option to
change the dose. The only people who coul d change the dose
were the people in the central |ab, and they had only the
criteria in the protocol. So, there is no question about
what changed the dose.

DR. DAVID JOHNSON: That wasn't made clear unti
this presentation actually. That is not nade clear in the
paper that that is who made the decision to change.

DR, JOHN JOHNSON: | wouldn't argue with that.

DR. DAVID JOHNSON. | think, you know, you are
goi ng to now suggest that sonmeone call centrally to change
this -- because | amnot waiting by the phone, | can tel
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you t hat.

DR JOHN JOHANSON: | would Iike to have the
recomendati ons of the investigators on this issue. W
haven't heard what their recommendations are.

DR. DUTCHER  That is true.

Dr. Lessin.

DR. LESSIN. Just an observation. Fromthe data,
if you look at slide C24 on the handout, only 10 percent or
so of the patients, it is actually about 8 percent of the
patients ended up with a dose of 15 ng/kg, 30 percent were
less. Thirty percent were in the greater than 15 to 30
range, and then 20 percent were at 35.

So, if you stuck to a 15 dose, you woul d be
overdosi ng 30 percent, you would be underdosi ng 40-pl us
percent. So, sonehow dose adjustnent needs to be built into
this recomendati on as a gui deline.

DR. DUTCHER Is there a recommended dose fromthe
i nvestigators of the MSH Study? Fromthe sponsor?

DR. CHARACHE: There is no specific dose that we
can recomend. It is just what you all have been saying. |
agree that if you stuck wth 15 ng/ kg per day, sone patients
wll get too nmuch, and sonme won't get enough, but we can't
say that there is sonme particular way of doing it other than
what we did.
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DR. SMYTH. | actually have a copy of the proposed
| abeling if you want specific wording on what the current
version of our proposal is.

DR. DUTCHER: Do you want to hear that, Dr.
Johnson?

DR. JOHN JOHNSON: | don't care.

DR. SMYTH. It essentially mmcs the study, but I
mean | can read it and just tell you what it says. Do you
want me to do it very quickly?

It says, "The initial dose of Droxia is 15
nmg/ kg/ day as a single dose. The patient's blood count is
then nonitored every two weeks. |If the blood counts are in
an acceptable range" -- which is defined -- "the dose may be

i ncreased by 5 ng/kg/day every 12 weeks until a maxi mum

tol erated dose" -- which is defined -- "or 35 ng/kg/day is
reached. |If the blood count is between the acceptabl e range
and the toxic range, the dose is not increased. |If the

bl ood counts are considered toxic" -- which is defined --

"Droxia should be discontinued until recovery. Treatnment
may then be resuned after reducing the dose by 2.5 ng/ kg/ day
fromthe dose associated with hematol ogic toxicity. Droxia
may then be titrated up or down every 12 weeks in 2.5

ng/ kg/ day increnments until the patient is at a stable dose

for 24 weeks that does not result in hematologic toxicity.
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Any dosage on which a patient devel ops hematol ogic toxicity
tw ce should not be tried again."

That is version 2.7 or whatever.

DR. DeLAP: | think the other factor here, though,
that is of sonme concern, at least to ne, is that the
definition of the myelotoxicity includes neutrophils,
reticul ocytes, platelets, henoglobin, and, you know, then
there is a pre-toxic level and there is toxic level, so it
is alittle bit conplicated to do this.

VWhat | was alluding to before is if we could
figure out that nost of the tine what ended up dictating the
dose was neutrophils, then perhaps this could be sinplified
alittle bit, but that would require sonme further
exploration of the data.

DR. DUTCHER: | think you will have to | ook at the
data and see if it is that clear. It may not be.

DR. DeLAP: The default position is always to fal
back on what was actually done in the study and say that
only certain people have any business prescribing the drug.

DR. DUTCHER: | think if the dosing turns out that
you can't pick the cell line as your endpoint, you are going
to have to say that, that it should really be given by
peopl e experienced with the use of these kinds of drugs.

Dr. Krook.
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DR. KROOK: Jan, a couple snall points since we
have got Bob over there. One is neutrophils, can it be
white count rather than neutrophils? | nean hematol ogi sts
and oncol ogi sts are used to absol ute neutrophils, but | nean
you have got to do a little bit of calculating to get
neutrophils, and when | tal k about neutrophil count, a | ot
of people don't know what | amtal king about. | amjust
saying | realize that, but there is a difference.

Secondly, to the sponsor, at |east | have seen
what the size of a hydrea capsule |ooks |ike and, at | east
in ny practice, the size of the capsule, | don't know what
it is going to be or what you are going to put it in, is a
deterrent to people taking this long termby itself anyway,
it is a huge capsule, if I amright. | amjust saying that
to the sponsor as they reproduce this in different doses.
woul d rather make it smaller.

DR. DeLAP: Well, | don't think we really need a
vote on this unless there is sonmething that you wish to vote
on. | appreciate the discussion.

DR. DUTCHER: Any ot her conments?

Al right. Thank you very nuch.

We are going to take a lunch break. W don't have
to vote on that either. W wll be back at 1:15.

[ Wher eupon, at 12:20 p.m, the proceedi nhgs were
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recessed,

to be resuned at 1:15 p.m]
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AFTERNOON SESSI ON
[1:35 p. m]
DR. DUTCHER  Good afternoon. This is the
Oncol ogi ¢ Drugs Advisory Committee.

We are here to discuss DepoCyt. First of all, |

would Ii ke to go around the table and ask -- we have sone
new people here this afternoon -- to introduce thensel ves.

DR. WLLIAMS: Gant Wllianms. | am nedical team
| eader.

MR. G DDES: Ken G ddes, Patient Representative.

M5. BEAMAN: Carol yn Beaman, Consuner
Representati ve.

DR. RAGHAVAN. Derek Raghavan, Medical Oncol ogi st,
USC.

DR. (ZOLS: Bob Ozols, Medical Oncol ogist, Fox
Chase.

DR. DAVID JOHNSON: | am David Johnson, Medica
Oncol ogi st at Vanderbilt.

DR. KROOK: Jim Krook. | ama Mdical Oncol ogi st,
in Duluth, Mnnesota.

LT O NEI LL- GONZALEZ: Jannette CGonzal ez, Executive
Secretary.

DR. DUTCHER: Jani ce Dutcher, Medical Oncol ogy,

Al bert Einstein, New York.
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DR. MARGOLIN:  Kim Margolin, Medical Oncol ogy,
City of Hope, Duarte, California.
DR. SANTANA: Victor Santana, Pediatric
Hemat ol ogi st/ Oncol ogy, St. Jude's Children Research
Hospital, Menphis, Tennessee.
DR. SIMON: Richard Sinon, Bionetrics, Nationa
Cancer Institute.
DR. DeLAP: Bob DelLap, Oncol ogy Drug Division
Director, FDA
DR. JUSTICE: Bob Justice, Deputy Director
DR. DUTCHER: W will begin with the applicant's
presentation on DepoCyt. Thank you.
NDA 20-798 DepoCyt
(cytarabine lipid-particle injection)
DepoTech Corporation
Applicant™s Presentation
Introduction
MR. THOVAS: Good afternoon, nmenbers of the
Oncol ogy Drugs Advisory Conmmttee, representatives of the
U. S. Food and Drug Adm ni stration, and guests.
[Slide.]
| am David Thomas, Senior Vice President, Quality
Assurance and Regul atory Affairs at DepoTech Corporation.
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My purpose is to introduce the presentation of
safety and efficacy data supporting the New Drug Application
for DepoCyt. DepoCyt, also known as DTCL101 or |ipo-C during
its devel opnment, is a sustained rel ease fornul ati on of
cyt ar abi ne.

[Slide.]

The NDA under consideration is for the treatnent

of patients with neoplastic neningitis arising fromsolid

t unors.

[Slide.]

In the product, cytarabine in saline suspension is
encapsul ated in mcroscopic, nultivesicular spherical lipid

particles. The freeze fracture photom crograph on this
slide shows a particle displaying the structure of the
i ndi vi dual chanbers.

The drug is released fromthese particles by
erosion or reorgani zation of the chanber walls. The
particles are fornmed from phospholi pi ds negoti at ed
chol esterol and are cleared by the normal lipid netabolic
pat hway.

The direct formulation is preservative-free and
has been optim zed for intrathecal adm nistration.

[Slide.]

The devel opnent work for DepoCyt was carried out
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as a joint program between DepoTech Corporation and Chiron
Cor por ati on.

[Slide.]

In devel oping this formul ation, intrathecal
studies in rodent and non-hunman primte nodels were
undertaken. Following this, a Phase | clinical trial of
intrathecal drug admnistration in patients with neoplastic
meningitis was carried out at the University of California,
San Diego. Dr. Senil Kimand Marc Chanberlain were
i nvesti gat ors.

After reviewing the results of this trial,
especi ally the pharnacoki netic and response rates, a
representative of the FDA, ODAC, and the sponsor agreed upon
a Phase |1l trial design taking into account the foll ow ng
consi derati ons:

One, due to the limted availability of
appropriate patients, each armof the trial was limted to a
m ni mum of 40 patients. It was understood the differences
between treatments were unlikely to achieve statistica
significance. Therefore, it was agreed that conparisons
between treatnments woul d be based on exam nation of trends
and patterns of convergence of evidence.

Secondly, considering the limtations of current
t herapy for neoplastic neningitis, each armof the study,
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| eukem a, | ynphoma, and solid tunor, would be submtted for
mar keti ng approval as it was conpl et ed.

The Phase Il multicenter controlled trial
conparing DepoCyt to available treatnents was started in
March 1994. The solid tunmor armof this trial is now
conpl eted, and the avail able data are provided in the NDA
under consideration. The |ynphoma and | eukem a arns of the
trials are still open, although interimanal yses of these
arns are provided in the NDA as supporting data.

A nulticenter Phase IV trial of DepoCyt in solid
tunmor patients was started in June 1996 and conti nues.

[Slide.]

The next speaker will be Dr. Marc Chanberl ain, an
investigator in the Phase | and IIIl trials, who will review
the natural history and treatnment of neoplastic neningitis
and Phase | results.

Following this, Dr. Wayne Cowens will reviewthe
ef ficacy data supporting the DepoCyt NDA

After Dr. Cowens, Dr. Mchael G antz, a Phase |11
investigator, will present the safety data fromthe Phase
11T trial.

In conclusion, Dr. Kurt Jaeckle, an investigator
in the Phase Il and IV trials, will provide a physician's

assessnment of DepoCyt.
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Foll owi ng these presentations, | will direct your
guestions to an appropriate person to answer.

Dr. Chanberl ain

Disease Overview and Phase 1 DepoCyt Trial

DR. CHAMBERLAI N: Good afternoon.

[Slide.]

| would Iike to address in ny talk three aspects.
First, | amgoing to talk about an overvi ew of neoplastic
meningitis and why it is a conplicated disease to treat.

Secondly, | amgoing to review the two prior
random zed Phase |11 trials.

Lastly, | amgoing to tal k about the DepoCyt Phase
| study perforned at the University of California.

[Slide.]

This is a disease that occurs in 7- to 9,000
patients in the United States each year. 1In an autopsy
series of patients with cancer, 5 percent of patients
overal | have neoplastic neningitis. This is higher in
patients with hematol ogi ¢ cancers, particularly in
Al DS-rel ated | ynphomat ous cases.

Overall, patients with solid cancers have a 1 to 5
percent incidence of neoplastic neningitis.

[Slide.]

This is a conplicated disease to treat for a
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nunber of reasons. Firstly, approximately three-quarters of
patients have progressive system c cancer.

Secondl y, approximately one-quarter of patients,
who have neopl astic neningitis, have concurrent netastasis
to the central nervous system either parenchymal brain
met astasi s or epidural spinal cord depression.

[Slide.]

Secondly, this disease is conplicated because of
its presentation. It affects all aspects of the nervous
system It affects the entire neural axis, in fact, three
domains are affected primarily by this disease: the
cerebral hem spheres, spinal cord, and cranial nerves.
Essentially, all patients have signs and synptons conpati bl e
wi th disease involvenent, and in addition, patients with
progressi on devel op increasing signs and synptons related to
thi s di sease.

Finally, this is the way that these patients are
foll owed and managed clinically, and that disease
progression is assessed by clinical assessnent.

[Slide.]

Now, it is a different netastatic disease in terns
of its evaluation, which nakes it conplicated. These
patients frequently undergo CSF anal ysis vis-a-vis

cytopathology in an attenpt to docunent neoplastic cells
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circulating in CSF, however, 40 to 50 percent of patients
have negative cytol ogy.

Secondly, all patients need to undergo crani al
i magi ng studies. The reason for this conpartnentalization
vi s-a-vis hydrocephal us or evidence of parenchymal or
subarachnoi d bul ky di sease.

Thirdly, patients often need to undergo spine
i magi ng studies in that these patients very frequently have
spinal cord dysfunction, and again this addresses bul ky
di sease.

Finally, many institutions utilize radi oi sotope
CSF flow studies to evaluate conpartnentalization, an
inportant feature in the treatnment of this disease by
regi onal chenot her apy.

[Slide.]

Al though this side is entitled "Standard Therapy,"
| don't nmean to inply that there is a standard therapy for
this disease. That is in evolution. But there are three
primary nodalities that are utilized.

Radi ot herapy is used to treat bul ky di sease and
synptomatic sites of disease, and in addition, it is used to
treat sites of CSF flow obstruction.

I ntra- CSF chenotherapy is utilized primarily to
treat small-vol une di sease that is both in aqueous phase and
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in the | eptoneni nges. There are sone problens, though, with
i ntra-CSF chenot herapy. W only have three agents:

nmet hot rexate, cytarabine, and thiotepa, all of which have
short half-lives. Now, this is problemin that tunor cells
frequently have very slow cell kinetics and, as a
consequence, exposure is a major issue with these agents.

Finally, penetration of these drugs into tunor
nodul es, which is very comon in patients with
| ept oneni ngeal cancer, is problematic. d assberg has shown
that penetration is limted to 3 to 4 mllineters.

Lastly, concurrent system c chenotherapy is
utilized both because patients have progressive system c
cancer, up to three-quarters, and in addition, there is
breakdown in bl ood-brain barrier and bl ood-spine barrier
whi ch permts el evated CSF-to-plasma ratios.

[Slide.]

Now, there are two primary |arge studies that have
addressed neoplastic neningitis in prospective random zed
Phase 111 manner.

The first is Hitchens. This is a study that
conpares nethotrexate to dual -agent nethotrexate plus
cytarabine. Forty-four patients were enrolled and the study
was conducted in the m d-eighties.

What has been a problemin the literature i s how
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to define response. Their definition of response, which was
defined at four weeks, was that patients had to have
negati ve CSF cytol ogy at one site, either ventricular or
| unmbar. The patients had to have nornalization of CSF
bi ochem stry. Lastly, the patients had to have an inproved
clinical exam

[Slide.]

If we | ook at response data, 17 percent of
patients had a conplete response, and if we | ook at
cytol ogi c response, 50 percent of patients had response.
This is irrespective or dissociated fromclinical response.

Medi an survival did not differ significantly
between the two treatnent arns, nethotrexate slightly
favori ng dual chenotherapy. But perhaps nost inportantly is
that this was the first study to show that there is a
benefit to treatnent in this disease and that patients who
respond -- which admttedly are difficult to define -- have
approximately a threefold increase in survival as conpared
on non-responders.

[Slide.]

The second | arge study is that of Gossman. This
was a study that was conducted in the |late eighties, 59
patients were enrolled, and this was conpari ng nethotrexate
to thiotepa, so single-agent therapy.
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Their definition of response was defined at eight
weeks follow ng study entry, and was far nore restrictive
and difficult, and it was defined as follows: conplete
response required clearing of CSF cytology at two | ocations,
bot h | unbar and ventricul ar.

Patients had to have normalization of CSF
bi ochem stry. Patients required a normal neurol ogi c exam
whi ch was particularly problematic in that up to
three-quarters of their patients at study entry were not
anbul atory.

Lastly, patients at entry underwent both brain and
spi ne imagi ng and at ei ght weeks were reeval uated and had to
have normalization of neural anatom c inmagi ng studies.

[Slide.]

Not surprisingly, their conplete response data was
rat her neager, at 0 percent. The cytologic response was
slightly less, but conparable to that seen in the Hitchens
study, 31 percent overall, and 21 percent in the subgroup of
patients with solid tunors.

They for the first tine introduced the concept of
time to progression, basically looking at tinme to clinical
progressi on based on neurol ogi ¢ di sease progress, however,
at eight weeks, when they evaluated patients, 75 percent of
the patients had progressed clinically.
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The nedi an survival was not different in conparing
the two arns, showi ng that nethotrexate and thiotepa were
equally efficacious in this regard, at approxi mately 100
days for nedi an survival

[Slide.]

What can we conclude fromthese two | arge
random zed Phase Il trials? First, that treatnent is
palliative and treatnent intent is to stabilize neurologic
function, thereby inproving quality of life in patients who
have term nal cancer.

Secondly, that neurologic deficits rarely, if
ever, inprove, so that can't be a basis of treatnent.

Thirdly, that the results of treatnment, regardless
of the agent used, are conparable, and lastly, that chem cal
meningitis, which was not studi ed prospectively in either of
t hese studies, was shown to be the primary toxicity seen
wi th regional chenot herapy.

[Slide.]

Next, and finally, I would like to speak to the
Phase | trial conducted at the University of California, San
Diego. This was a study that enrolled 19 patients with a
medi an age of 41 years. Al had high performance status,
and all patients, unlike the prior studies, had been heavily

pretreated with intra-CSF chenot herapy, 16 of 19 patients
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were eval uable for cytol ogic response in the study.

[Slide.]

It was a dose escal ation study and as can be seen
in this cartoon, |looking at free Ara-C concentration |evels
in _g/nmL as a function of time with dose escal ation from
12.5 to 125 ng. Excluding the 12.5 ng dose, it is clear
t hat prol onged concentrations of cytarabi ne were obtainable
follow ng intraventricular injection of drug.

| will point out that m ni mum cyt ot oxic
concentration | evel, which is perhaps somewhat new to nmany
of the panel nenbers, was defined based on NCI in vitro
studi es suggesting prol onged exposure to Ara-C | owers the
m ni mum cyt ot oxi ¢ concentrati on approxi mately 10-fol d.

[Slide.]

One of the questions that we asked as part of this
study, if patients received drug intraventricular, could we
achi eve cytotoxic concentrations in the |unbar space. As we
can be seen again on this slide, plotting free concentration
of Ara-C versus time, followng intraventricular injection,
that there is equilibration between both | unbar and
ventricul ar conpartnents, suggesting this was, in fact,
achievable wth intraventricular injection of DepoCyt.

[Slide.]

Next, we asked if this is achievable follow ng
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intraventricular injection, could we do the sanme vis-a-vis
intralunbar. In a sem nal paper by Dr. Shapiro sone years
ago, in The New Engl and Journal of Medicine, this was a
maj or issue in dealing with nethotrexate. It was shown that
follow ng intralunbar injections with nmethotrexate, quite

i nconsi stent | evels were achievable in the ventricul ar
conpart ment.

Fol l owi ng i njection, however, with DepoCyt into an
i ntral unbar space, we can see on the cartoon on the |eft
that free Ara-C concentrations equilibrate with ventricul ar
at approxi mately four hours.

When we extend this tinme curve out, it is clear
that we can maintain cytotoxic concentrations follow ng
intralunbar adm nistration in both conpartnents, both | unbar
and ventricular, for long periods of tinme, simlar to what
was denonstrated follow ng intraventricular injection,
al though the total achievabl e doses were approxi mately
10-fol d I ess.

[Slide.]

The | ast aspect discussed in the Phase | trial was
that of toxicity. |If | can draw your attention to the 125
nmg dose, which was the highest dose | evel achieved, four
patients were treated with four cycles, and we had a 25
percent incidence of this constellation of synptons, which

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



aj h

henceforth will be referred to as chem cal neningitis. This
was one of the first studies to attenpt to identify and |ay
out criteria for chemcal neningitis, and it was chem cal
meningitis that limted the dose of DepoCyt in |ooking at
Grade 3 and 4 toxicities only.

[Slide.]

Anot her aspect as part of the Phase | study was
the literature has indicated that the use of concomtant
steroids may mtigate chem cal arachnoiditis, but this had
never been formally addressed.

In this study, patients treated w thout
dexanet hasone had a 60 percent incidence of chem ca
arachnoiditis of all grade. Wth dexanethasone, this could
be reduced 4-fold to approxinmately 16 percent, and the
chem cal arachnoiditis is a syndrone that occurs over five
days evolves, and clearly w th dexanet hasone was nanageabl e.

[Slide.]

So we can conclude fromthe Phase |I trial the
followwng. Firstly, that we increase the effective
half-life of Ara-C from 3.4 hours to 141 hours. That is a
42-fold increase in the effective half-life of cytarabine.

Secondly, that we can maintain cytotoxic
concentrations for 14 days, and thirdly, this led to the

rationale for a Phase Ill trial of using 50 ng as our dose
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as a schedul e of every 14 days.

Fourthly, that irrespective of the site of
adm ni stration, whether the drug was given intraventricul ar
or intralunbar, that we could maintain cytotoxic
concentrations.

Lastly, although chem cal neningitis is the
[imting toxicity seen with regional chenotherapy, not
uni que to DepoCyt by any neans, is manageable with the use
of concurrent oral dexanethasone at a dose of 4 ng tw ce per
day for five days.

Thank you.

| would next like to introduce Dr. Wayne Cowens.

Efficacy of DepoCyt

DR. CO/NENS: Good norni ng.

[Slide.]

| amgoing to focus ny talk on three thenes that
run throughout the efficacy data in the NDA

The first thenme is that treatnent with DepoCyt is
nore conveni ent than nethotrexate. The second thene is that
trends in all neasures of efficacy favor DepoCyt.

The third is that the effect of DepoCyt is
consi stent across all the studies in the NDA

[Slide.]

There are four studies in the NDA. The basis of
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the NDA is the solid tunor armof the Phase Il study in
whi ch 61 patients were enrolled, and those patients are the
ones that I will focus on.

There are three supporting studies: the PK study,
the | eukem a and | ynphoma arns of the Phase Il study, and
t he Phase | study.

[Slide.]

The Phase 111 study was an open-| abel, random zed,
trial that was stratified into three arns by tissue type:
solid tunor, |ynphoma, and | eukem a, because these tissue
types have different treatnents and di fferent natural
hi stories.

The control treatnent for the solid tunor arm was
nmet hotrexate, and the control treatnment for the | eukem a and
| ymphoma arns are Ara-C.

It was required that all the patients have a
positive CSF cytology at entry, either fromthe [unbar or
the intraventricular site or both, and all CSF cytol ogi es
were reviewed by an i ndependent cytopathol ogi st who was
bl i nded both to study treatnent and to the timng of the
sanpl es.

[Slide.]

There were three phases to the study: induction,
consol idation, and foll ow up.
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The induction phase consisted of 2 doses of
DepoCyt or 8 doses of nethotrexate. Both treatnment groups
recei ved concurrent dexamethasone to suppress the synptons
that Dr. Chanberlain has just descri bed.

|f the patient was in conplete rem ssion after the
end of induction, they went on to consolidation, which
consi sted of 4 doses of DepoCyt or 8 doses of nethotrexate,
again with concurrent steroids.

It is inportant to note that a conpl ete course of
DepoCyt is 6 intrathecal doses, which is less than half the
nunber of doses for a course of nethotrexate.

If the patient was in conplete response after the
end of consolidation, they went on to followup for three
nmont hs for adverse events, and then on to |ong-term
followup for time to clinical progression and survival

[Slide.]

Now, the random zation was successful in that the
treat ment groups were bal anced for prognostic
characteristics including age, the Karnofsky Performance
Score, tunor histology, and neurol ogic deficits.

[Slide.]

The primary nmeasure of efficacy for this study was
the attai nment of a conplete response. The secondary

measures were clinical progression, survival, and quality of
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life.
[Slide.]
| will discuss the conplete response data first.
The definition of conplete response was the sane
in the Phase Ill and the Phase |I study. At anytine

foll owi ng induction, the patient had to have a negative CSF
cytology fromall sites positive at baseline, and no
evi dence of clinical disease progression.

This definition builds on the data that Dr.
Chanberl ain just showed you fromthe Hitchens and the
Grossman studi es, and includes both cytol ogic and clinical
observations in its execution.

[Slide.]

In the anal ysis of response, there were two
popul ati ons analyzed. One was all patients random zed or
the intent to treat, and the other was an eval uabl e
popul ation, the patients that had all the clinical
characteristics required to observe a response.

To be eval uable, you had to have received study
drug and have adequate baseline and follow up studies to
determ ne a conpl ete response.

[Slide.]

In the nmethotrexate group, there were 30 patients
in the intent-to-treat popul ation and 29 patients in the
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eval uabl e popul ati on.

In the DepoCyt group, there were 31 patients in
the intent-to-treat popul ation, however, 2 patients did not
recei ve study drug, and 7 patients did not get followup, so
there are 31 patients in the intent-to-treat population for
DepoCyt and 22 patients in the eval uabl e popul ati on.

| will discuss the intent-to-treat popul ation
first.

[Slide.]

In the protocol -specified prinmary anal ysis, we
shoul d require two consecutive negative cytol ogies from al
sites positive at baseline. There was a 10 percent conplete
response rate in the DepoCyt group, and a 3 percent conplete
reponse rate in the nethotrexate group.

[Slide.]

Now, fromthe data that Dr. Chanberl ain just
showed you, the response rate in the nethotrexate group is
unexpectedly | ow, however, if you expand the definition of
conpl ete response to include patients who had a single
negative cytology fromall sites positive at baseline, there
is a 26 percent response rate in the intent-to-treat
popul ation in DepoCyt and a 20 percent response rate in the
nmet hotr exat e group

[Slide.]
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| f you focus now on the eval uabl e popul ati on,
there is a 36 percent response rate in the DepoCyt group
and a 21 percent response rate in the nethotrexate group.

It is inportant to note that whatever popul ation
you use or whatever definition of conplete response you use,
DepoCyt treatnment |eads to a greater proportion of conplete
responders than nethotrexate although the differences are
not statistically significant.

[Slide.]

| will now go on to a discussion of the secondary
measures of efficacy, which are clinical progression,
survival, and quality of life.

Now, clinical progression is assessed by the
i nvestigator by the appearance of new neurol ogic findings or
the worsening of existing findings that are attributable to
neopl astic nmeningitis, or is determ ned by other events,
such as death

This neasure of efficacy is an attenpt to capture
the focus of treatnent for this disease, which is palliation
and the mai ntenance of the patient's function.

[Slide.]

This is a Kaplan-Meier plot of the tine to
clinical progression. On the y axis, there is fraction
clinically stable, and on the x axis is tinme in days.
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[Slide.]

If you draw a life at the 50th percentile, you can
see that the nmedian for the two treatnent groups is simlar,
which is what you would actually expect with a snal
proportion of conplete responders in each treatnent group

However, if you allow tine to el apse, you notice
that the curves continue to separate and by 100 days, al nobst
all of the nmethotrexate patients have progressed clinically,
wher eas, 25 percent of the DepoCyt patients are still stable
clinically.

[Slide.]

This tail on the DepoCyt curve suggests a trend to
del ayed onset of clinical progression, which in this case is
statistically significant, and at the 75th percentile, the
time to clinical progression for the DepoCyt-treated
patients is three tines that of the nethotrexate-treated
patients.

[Slide.]

The 75th percentile for the nethotrexate group
occurs at 47 days, which is consistent with that reported by
Grossman in the study Dr. Chanberlain just described to you.

[Slide.]

Now, this is a Kaplan-Mier plot of survival. On
the y axis is fraction surviving, and on the x axis is tine
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i n days.

[Slide.]

Agai n, the nedians for the two treatnent groups
are simlar, however, there is a tail on the DepoCyt curve,
whi ch suggests a trend toward prol onged survival in these
patients although this is not statistically significant.

[Slide.]

At the 75th percentile, the survival of the
DepoCyt patients is approximately 2 1/2 tinmes that of the
met hotrexate patients. It is possible that this trend in
survival can be explained by the fact that 46 percent of the
patients in the DepoCyt group died fromthe progression to
neopl astic nmeningitis in conparison with 62 percent of
patients in the nethotrexate group.

[Slide.]

The nedi an survival for the nethotrexate group is
78 days, which is simlar to that reported by H tchens.

[Slide.]

The FACT-CNS is a quality of life instrunment that
has two conponents. The first conmponent is general quality
of life questionnaire that is tailored for cancer patients,
and then there is a nodule that is specific for neoplastic
meni ngitis.

As you can see, there is no difference in change
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frombaseline for the two treatnent groups, again not an

unexpected finding given the small proportion of conplete
responders in these treatnent groups. However, conplete

response is associated with stability in this quality of

life neasure.

[Slide.]

Now, a very inportant clinical question is does
conpl ete response predict for good outcone for the patient.
The usual techniques used to nake this kind of a conparison
are biased since conplete response or response is a
ti me- dependent covari ate.

However, by using the | andmark technique with a
| andmark set at 28 days, we anal yzed this data and renoved
the bias, and you can see that conplete response is
associated with delayed tine to clinical progression and
prol onged survi val

[Slide.]

So far | have been discussing only the random zed
patients in the solid tunmor armof the Phase |1l study. Now
| ambriefly going to discuss supporting data fromtwo ot her
groups of patients, one, the solid tunor patients that were
entered into the Phase | or the PK study, and the second was
t he | ynphoma patients.

[Slide.]
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Now, this is a tabulation of conplete response
across all the solid tunor patients in the NDA. Note that
in the Phase | study, there was a 36 percent conplete
responder rate, and renmenber these patients all had failed
previ ous intrathecal chenotherapy.

| f you | ook across all the studies, the conplete
response rates are remarkably simlar and all of them exceed
t hat of nethotrexate.

If you |l ook at patients with durable conplete
rem ssions, that is, conplete responders that |ast greater
than 60 days, you see the sane pattern. The data is
consi stent across the studies, and this nmeasure favors
DepoCyt al so.

[Slide.]

Anot her group of supporting data conmes fromthe
| ynphoma patients. Here again you see a slide with the
conpl ete responders for all the patient in the NDA shown.
The pattern is the sane that you saw for the solid tunor
patients. The conplete responses are all consistent across
the studies and the percentage of conplete responders with
durable rem ssions is consistent across the studies, and
both nmeasures for the DepoCyt group exceed that of
met hotrexate -- excuse nme -- the control group is Ara-C for

this treatnent arm
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[Slide.]

| think that with the data | have shown you we can
draw several concl usions.

The first is that DepoCyt is nuch nore conveni ent
to the patient and the physician to admnister than is
met hot r exat e.

Secondly, with this conveni ent dosing schedul e,
trends in all efficacy neasures favor DepoCyt over
met hotrexate, and, in fact, for tinme to clinica
progression, this difference is statistically significant,
and the efficacy results are consistent across all the
DepoCyt st udi es.

The final conclusion is that the body of evidence,
taken as a whol e, suggests that DepoCyt treatnment confers
clinical benefit on patients with neoplastic neningitis from
solid tunors.

Dr. Mchael dantz will now discuss the safety.

Safety of DepoCyt

DR. GLANTZ: Thank you all very much for letting
me cone speak to you

[Slide.]

| would |ike to present sone data regarding the
safety of DepoCyt in the treatnent of patients with solid

tunmor, neoplastic neningitis. |t has been derived al nost
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entirely fromthe Phase Il1l random zed study that Dr. Cowens
has tal ked about.

[Slide.]

As a preview, | amgoing to discuss the toxicity,
the adverse events in the DepoCyt-treated patients, and then
| amgoing to put themin the context of the side effects
that nethotrexate-treated patients received, the sane or a
conparabl e group of patients treated on the sane study
protocol, and primarily we will see that the side effects
were all ones that involved the central nervous system

In both groups, the primary toxicity was this
chem cal nmeningitis or what the briefing book describes as
chem cal arachnoiditis. | won't spend a |lot of tine on
t hat .

Then, we will also talk about how, in both groups
agai n, concurrent use of oral dexanethasone could either
prevent or aneliorate this particular side effect.

[Slide.]

First, though, in order to make sense of the
nunbers, | would like to just briefly tal k about two
definitions. Not surprisingly, in a disease where
drug-rel ated side effects and di sease-rel ated synptons are
both predom nantly neurologic, it is sonetines real hard to
tease the two apart.
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In this study, we used the four categories of drug
rel at edness ranging fromdefinite to we couldn't tell, and
just to avoid ignoring an adverse event that m ght have been
drug related, all of those are included in the toxicity data
that I amgoing to show.

The result of that, though, is that a fair
percentage of what we term "drug-rel ated" side effects
really weren't felt by the particular investigators to be
very likely drug related, but are included just as a
conservative neasure.

[Slide.]

The second brief definition that | have tried to
illustrate on this kind of unwieldy treatnment schema is this
study-specific concept of a treatnent cycle, that kind of
operationally we define that as the tine interval between
DepoCyt treatnments, but conceptually, really, we defined a
treatnent cycle in terns of therapeutic equival ence, so one
cycle of nethotrexate equals one cycle of DepoCyt even
t hough the dosing schedule was different for the two drugs,
and as a result, in patients who were able to conplete the
entire time on the study, they were all going to receive the
sane nunber of treatnent cycles regardless of the specific
drug that they were assigned to.

[Slide.]
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As it turned out, though, in this study, patients
who received DepoCyt ended up renmai ni ng on study
considerably | onger than patients receiving nethotrexate,
and as a result, received nore treatnent cycles, so when
show you the toxicity data, we are going to show by patient
and then also in an attenpt to sort of control for this
di screpancy i n nunber of cycles received, | amalso going to

show the toxicity data by cycle.

[ SIide.]
Now | have nuddl ed through the definitions, | am
going to really show you the nunbers. |In patients with

neopl astic nmeningitis treated with intrathecal chenotherapy,
we expect side effects to fall into these five general
categories really: acute neurotoxicity, which is really the
chem cal arachnoiditis; subacute neurotoxicity, chronic
neurotoxicity, |eukoencephal opathy, for exanple, which we
didn't see any of in either treatment armin this study; CNS
i nfections, and nyel osuppressi on.

[Slide.]

As | have alluded to at the beginning, chem cal
arachnoiditis is far and away in both treatnent groups the
nost common side effect, and, in fact, in nost of the
studi es published on the topic where the issue is addressed,

so surprisingly, you can't find in the literature a good
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So, as a result, we have had to create a
definition which I think is rational, straightforward,
reproduci bl e even though the slide | have chosen to
illustrate it |ooks |like a brunch nenu order for Sunday
nor ni ng.

What we have said, though, was we have two
categories of chem cal arachnoiditis. People who had three
of those signs and synptons we felt to have definite
chem cal arachnoiditis, and patients who had one of the
maj or and two of the mnor, we felt had possible
arachnoiditis, and in addition, we categorized the
arachnoiditis as serious if, in addition to the signs and
synptons, it was associated with an alteration in |evel of
consci ousness.

[Slide.]

So, with that definition, you can see that if we
| ook by patient, that there was in fact substantially nore
chem cal arachnoiditis in the DepoCyt-treated group, but
when we attenpt to correct that for the nunber of cycles,
the difference between the groups, and look at it by cycle,
that difference really narrow considerably.

[Slide.]

Now, | nentioned at the beginning of the talk that
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we al so distingui shed between serious arachnoiditis and the
total incidence. Mst of those patients had mld synptons,
usually m|d headache, m | d nausea.

If we just |ook at the serious cases of
arachnoiditis, whether by patient or by cycle, the nunbers
drop dramatically, and there is essentially no difference
bet ween groups.

[Slide.]

| also alluded to the fact that concurrent oral
dexanet hasone can prevent in nost patients, or aneliorate
the side effect of chem cal arachnoiditis, and that actually
is the case both in the nmethotrexate-treated groups and the
DepoCyt-treated groups. Mst of the episodes occurred in
patients who did not receive dexanet hasone, and, in fact, it
occurred really primarily in the first or second cycle, as
we all, as the investigators, convinced ourselves that this
was true, that dexanethasone really did have an effect on
this particular side effect.

[Slide.]

That is the case whether we | ook at all cases or
just serious cases of chem cal arachnoiditis.

[Slide.]

Simlarly, if we |look at the subacute
neurotoxicity, very few cases overall, and | have listed
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them by specific type, but the differences between groups is
real l'y indistinguishable.

[Slide.]

The sane trend if we | ook at culture-proven
bacterial nmeningitis, there is really only one case, and
that occurred in a patient who was treated with
nmet hot r exat e.

[Slide.]

And then if we | ook at nyel osuppressi on, again,
not a whole |lot of episodes and really no difference between
treatment groups in any of the categories of
myel osuppr essi on.

[Slide.]

But then finally, | guess the real bottomline in
any chenotherapy trial that you could ask is how many
patients discontinued therapy because of a drug-rel ated
adverse event or how many patients di ed because of
drug-related toxicity.

There was really only one patient died froma
clear drug-related side effect, and that patient received
met hotrexate, w thdrew from study, and subsequently, because
of drug-rel ated neutropenia, died because of sepsis.

One patient in the DepoCyt group al so wthdrew

voluntarily fromtherapy. She had had an epi sode of
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chem cal arachnoiditis on her first treatnent cycle, and
didn't want to take the risk of a second cycle, so wthdrew
fromthe study.

[Slide.]

So, in summary, the spectrum of toxicities of
drug-rel ated side effects in both groups, DepoCyt- and
met hotrexate-treated, are really conparable, and are really
quite tolerable to people who received treatnent. |In a way,
t he nost common one in both treatnment groups is chem ca
arachnoiditis, and again in both treatnent groups easily
abrogated or aneliorated by concurrent oral dexanethasone
treat nent.

To conclude, Dr. Kurt Jaeckle is going to make the
final presentation.

Potential Advantages of DepoCyt

DR. JAECKLE: Good afternoon | adies and gentl enen.

[Slide.]

| am a principal investigator in the Phase II
trials of DepoCyt and the Phase IV trial, as well. What I
would like to do is to present you ny personal inpressions,
as well as provide a clinician's perspective on what | see
as the potential advantages of DepoCyt in the treatnent of
patients with neoplastic neningitis.

[Slide.]
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| think that they are summari zed here basically.
First, DepoCyt addresses sone of the major pharnmacol ogic
[imtations that have existed to standard intrathecal
therapy to date. | wll talk about that a bit nore on the
next slide.

In addition, it provides a nmuch nore conveni ent
dosi ng schedule. At the sane tine there is conparable
toxicity and equivalent efficacy with trends favoring
DepoCyt .

[Slide.]

The standard agents that have been avail able for
treatnent of neoplastic nmeningitis have largely failed to
have a significant inpact on the survival of our patients,
and this has resulted in a therapeutic nihilism anong
clinicians that are treating patients with this disease.

We have thought about that over the years and we
think that that potentially relates to several road bl ocks
whi ch exist to therapy of these patients, sone of which are
phar macol ogi ¢, and the pharnmacol ogi c ones are sumari zed
her e.

First, the standard agents we have been usi ng have
very short half-lifes in CSF, nmeasured in mnutes to hours.
The drug isn't around | ong enough to do any good in this

situation. It drops bel ow cytotoxic concentration usually
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within hours or a day.

Secondly, this is conmpounded by the probl emthat
there are few cycling tunor cells in CSF at any given
nmoment. Even after 10 days, only half of the cells have
cycled, just not long enough if the drug only lasts a day or
so to do any good.

Then, we have al ways been troubl ed by the fact
that after intralunbar dosing, there are uneven or
i nadequate | evels produced within the ventricular system of
the brain at a site where tunor cells nmay be | ocated.

[Slide.]

Now, DepoCyt addresses many of these pharmacol ogic
[imtations primarily through the sustained cytotoxic CSF
concentration to greater than 14 days. Basically, the drug
stays around | ong enough for the cycling of the tunor cells,
and this is particular inportant for an agent, such as
Ara-C, which is S-phase specific.

In addition, as we have seen fromthe PK data from
the Phase | study, there is even distribution, relatively
even distribution with the intralunbar or intraventricul ar
adm nistration. This allows the physician for the first
time to make a choice of either the intral unbar or
intraventricul ar route based on sone solid data, and he can

choose this for his patient based on the individual needs of
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t hat patient.

[Slide.]

Now, the second major advantage that | see for
DepoCyt is the dosing advantage. Cearly, it is nore
convenient to admnister this nmedication every two weeks
rather than twice a week or nore.

A case in point is a patient that | had who was
able to fly all the way fromlowa to Houston to receive her
treatnments, and this just would have not been possible or
very easy if she had to cone twice a week for her treatnent.

| f you are using the intralunbar approach, which
is the nost commonly utilized, there would be | ess patient
di sconfort because there are fewer spinal taps. It is hard
to rationalize putting an 18-gauge needle in the back of a
cancer patient tw ce a week when you know that you have
sonet hing potentially that could be done every two weeks.

This allows patients to spend nore tine at honme
with their | oved ones, and not at the clinic or hospital
with ne. In addition nore patients can receive treatnent
because of the practicality of this treatnment. This all ows
patients to drive further to get the treatnent because of
the time spread, and it all ows physicians to incorporate
nore of these patients into their busy schedul e.

The bottomline of that is on a |logistic, for
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| ogi stic reasons, nore patients will have access to or
receive this nedication

[Slide.]

Now, at the same tinme, and despite the sustained
| evel s of DepoCyt in the spinal fluid, the toxicities remain
conparable to standard nethotrexate. Now, in ny own
personal experience, | feel that the arachnoiditis is
slightly higher with this nedication with nmethotrexate, but
the arachnoiditis was mld and was preventable with the
steroid adm ni stration, and even the nore significant
epi sodes coul d be managed w th dexanet hasone and supportive
care, and in no instance, in my own personal experience, did
| have a patient who had any kind of permanent residua from
the arachnoiditis. This was reversible.

[Slide.]

In addition, the efficacy of DepoCyt remains
equi val ent to standard therapy, and, in fact, as we have
seen, there are trends favoring DepoCyt for all of the usual
outcone paraneters including a conplete response rate, the
duration and overall survival, and death due to neoplastic
meni ngitis.

| think nore inportantly this is the first
i ntrathecal agent which in any prospective random zed tri al
of this disease has ever shown any statistically significant
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i nprovenent for any outcone paraneter

Even if you consider this time to clinical
progression as a relatively soft outconme point, the point is
that it is at |east equivalent to a standard therapy we have
out there, and there certainly are sonme exciting hints that
it my be nore efficacious.

[Slide.]

In conclusion, | think DepoCyt is the first drug
whi ch real ly addresses the probl ematic pharnmacol ogi c
limtations of intrathecal therapy.

My personal experience has been consistent with
the clinical trial data. Wat got ny attention really is
the fact that the clinical response renai ned good despite
the nore stringent criteria utilized in this trial, and ny
own personal observation of patients who had durable
responses of up to 16 nonths.

Now, we have to put in perspective and keep in
perspective that this is a disease which is an advanced
stage of cancer and is termnal. W have very few agents
out there which are of any help in this disease, and there
certainly has been nothing new in years.

| think the risk-to-benefit of this agent is
favorable. The toxicity and efficacy are at |east

conparable to the standard agents. It is clearly nore
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conveni ent for patients and physici ans.

My patients have tol erated DepoCyt well and have
given nme positive feedback on the rel axed dosi ng schedul e.
Personally, if this was available on the shelf, | would
choose this first over nethotrexate and Ara-C, |argely
because it is just easier for the patients.

MR. THOVAS:. That concl udes our presentation.

DR. DUTCHER: Thank you.

Committee Questions to Applicant

DR. DUTCHER: Are there questions for the sponsor
from menbers of the commttee?

Dr. Sant ana.

DR. SANTANA: | amgoing to start fromthe
begi nni ng and ask sonme questions relating to sonme of the
Phase | data and then later on, if any of the commttee
menbers ask, | wll ask some other questions.

|s there any animal preclinical data that gives us
sone i dea about toxicology of using the |iposomal product in
t he absence of the chenotherapeutic agents and what happens
to those ani mal s?

MR. THOVAS: | think Dr. Dale Johnson, who is head
of Toxicology with Chiron, and responsible for the primry
t oxi col ogy study can answer that.

DR. DALE JOHNSON: Yes, | can answer that. In a
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non- human primate nodel where you could | ook at both
DepoFoam as the vehicle itself versus DepoCyt, you could
study that particular question, and actually replicate the
design of the Phase |1l trial.

So, in that particular study, we saw no evi dence
of any acute toxicity, such as neurotoxicity, with the
vehicle itself, or no long-termeffects, and those |ong-term
effects extended out to three and six nonths past the | ast
cycl e.

DR. SANTANA: Anot her question. | had difficulty
comng to the conclusion of what dose you called the MID in
the Phase I trial. |If you look at the slide that you
showed, page 25, with the exception of the first dose group
or dose level, all the other levels in terns of an incidence
of side effects were relatively simlar.

So, | had difficulty choosing the 50 ng as the
dose that you are recommending for your Phase |1l trial.
Wul d you comment on that, please?

MR. THOVAS: Dr. Chanberl ain.

DR. CHAMBERLAIN. | showed only data for Grade 3
and 4 toxicity. As the dose was escalated, it was clear
that there was an increasing incidence of chem cal
arachnoiditis at the maxi numtol erated dose, which we felt

was 125 ng. One of these individuals expired due to the
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toxicity that relates to a nmeni ngoencephalitis as part of
this chem cal arachnoiditis syndrone.

So, we had a death at 125, and felt that it was
prudent to back down fromthat dose.

DR. MARGOLIN: | was wondering why you didn't
present the quality of |ife data.

MR, THOVAS: Dr. Cowens, would you like to review
-- | guess | amnot sure what the question is. Wy we
didn't present the quality of |life data?

DR. MARGOLIN: Okay. Dr. Dutcher rephrased the
guestion. Do you wish to present the quality of life data,
whi ch are addressed in your presentation materials that we
were sent?

MR, THOVAS. Let ne first say that the quality of
life data are sonewhat inconplete, that is, the FACT-CNS and
the work that was done on that. W found that in this
trial, a nunber of patients who were failing did not
conplete the instrunent, usually because the investigator
felt that it was inappropriate to ask himto conplete such a
scal e given their physical condition.

In that sense, the data is sonewhat inconplete.
Dr. Cowens showed you the change score differences between
the two drugs, which were very simlar, although highly
bi ased toward patients who had a good response, again
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because of the patients not conpleting the results.

So, we considered the use of the QO instrunent,
which this is the first tine this has been done with this
di sease, largely an exploratory activity, we are using it
again in the Phase IV trial and hope to get nore conplete
results.

DR. RAGHAVAN. | have a coupl e of questions.
don't really fully understand why Dr. Cowens presented the
intent-to-treat versus the evaluable data in the sense that
there is one real problemw th the eval uable data, and that
is that you have roughly 30 patients in each group, and for
sone strange reason, in the nethotrexate group, only 1
dropped out versus 9 in your trial drug group.

Now, if | were a suspicious character, | would say
that that seens a pretty good opportunity to alter outcones.
So, since | amAustralian, and we are a little slowwtted,
maybe you can explain to ne why -- [Laughter.]

DR. CONENS: Yes. Both the intent-to-treat
popul ati on and t he eval uabl e popul ati on were prospectively
defined in the protocol at the time it was witten. W nmade
a commtnent to anal yze both popul ations, and all the
definitions we used were prospectively defined.

It is actually a matter of chance that those

patients happened to be all in the DepoCyt armin that
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trial. If you would | ook at the sanme phenonenon in the

| ynphoma and | eukem a data, you would find it flipped, that
is, all of the patients in the DepoCyt group are eval uabl e,
so there is no dropout, and there is a |lot of dropouts in
the nmethotrexate group. So, it is an analysis,
fundanentally, we commtted to perform ng and show ng
prospectively in the protocol.

MR THOVAS: If | may add to that, there is 2 of
t hose patients who dropped out -- recalling that this was
not a blinded study because of the very large differences in
dosing, in 2 cases patients withdrew after assignnent of
treat nent because the referring physician knew they had been
assigned cytarabine and felt this was unlikely to be useful,
so that it was not randomloss, it was a bias against the
drug.

DR. RAGHAVAN. If | could ask one nore question,
perhaps either Dr. Chanberlain or Dr. Jaeckle. 1In review ng
this area, you didn't really talk about the hard evi dence
t hat even nethotrexate has a role.

My friends in Radiation Medicine would say that a
good dose of steroids and 20 G ay will do maybe a little
better without the need to violate the cerebrospinal space,
and if one is talking quality of life, you could make the

case by saying that that is a reasonable way to go, in other
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wor ds, using rads and parenteral steroids will give you
pretty much a simlar survival figure. It is pretty hard to
get incredibly excited when you are | ooking at the first
hundred days where nost of your patients have died.

So, ny basic question is can you just review for
me why you think intrathecal chenotherapy has a role for
solid tunors? No argunent about |ynphoma, no argunent about
| eukem a, but in the solid tunors, what do you think is the
hard evi dence that you really make a difference?

DR. CHAMBERLAIN: Well, | believe there is a role
for intra-CSF chenotherapy in treating both carci nomat ous
meningitis, |eukem c and | ynphomat ous neningitis.

| would agree with you that the data is softest
Wi th respect to carcinomatous neningitis. |In taking a
conposite fromthe literature, nost patients with this
di sease, without treatnment, die in a nonth. Non-responders,
with treatnment, on average survive two to three nonths, and
responders typically have a 2- or 3-fold advantage over
non-responders.

| don't know of any data aside fromfairly nodest
data fromlIsrael that speaks to the role of standard-dose
system ¢ chenot herapy and radi ation therapy w thout the
i nclusi on of intra-CSF chenot herapy.

So, it is not a very easy question to answer.
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amnot sure if that illumnates this any further.

DR. MARGOLIN: | have two questions. One of them
| am not sure whether you have sonebody representing your
central pathol ogy reviewer, but the decision to change the
definition of CR, of cytologic CRfromtwice with at | east a
three-day interval between the taps to one unconfirnmed
negati ve CSF cytol ogy was sonewhat bot hersone to ne, because
| think we are taught, at |east in nedical school and in our
oncol ogy fell owships, that one negative tap doesn't
necessarily nmean sonmeone has a negative CSF

| have anot her question, but they are two separate
t hi ngs.

DR. CHAMBERLAIN: | would agree with that. It
depends on which study you look at. If you go back to the
old literature and | ook from Sl oan Kettering and Wassernan's
data, it suggests that a 55 percent positivity rate in
patients who are positive will be denonstrated follow ng a
singl e CSF exam nati on.

More recent data from Kapl an suggests that that
figure may be as high as 70 to 90 percent in patients who
are positive. So, | amnot sure where the figure is. That
certainly increased in all series up to 75 to 80 percent
positivity follow ng two CSF exam nati ons.

DR. MARGOLIN: | think nost of us in oncol ogy,
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even though we are beating our heads against the wall rnuch
of the time in terns of treating solid tunmors with drugs,
try to be somewhat strict about response definitions and for
tunors outside the CNS when we can neasure them we al ways
require a certain interval during which the neasurenents
have to have net the criteria for a response.

DR. CHAMBERLAIN: In this study, all patients at
entry had positive CSF cytol ogy, so clearly, these are
slightly different patients than your general patient,
necessarily with carci nomatous neningitis, and upwards of 40
to 50 percent of patients are cytologically negative
regardl ess of how often you access the CSF.

Secondly, at the conclusion of induction when
response was evaluated, all patients at prior positive sites
had CSF exam ned again at those sites, and then reconfirnmed
one week later. There is no other Phase IIIl trial in this
di sease that has ever asked that definition or required that
definition, and we believe that this is the nost rigorous of
definitions so far to date in this disease.

DR. SANTANA: As a corollary or an addendumto
that question, | presunme many of these patients had
di agnostic imaging at study entry, and how did that
di agnostic imaging relate to the cytol ogy that you called
positive or negative, and if those studies were al so
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repeated at the tinme you quoted patients as being
responder s?

DR. CHAMBERLAI N: I nmagi ng was done at tine of
entry. Cranial imging was required on all patients. That
was primarily to define bulk disease. Bulk di sease, whet her
it is intraparenchymal or subarachnoid, is disease that does
not respond to intercavitary chenotherapy, as you well know
It was solid tunors.

Patients were not required at conclusion of
i nduction to have that reanal yzed unless that was clinically
rel evant to the patient's nmanagenent.

DR. SWAIN: | had a question about the tinme to
progression data, actually, several issues regarding that.

Were the patients on the nethotrexate arm seen
nore often than the patients and followed up nore often than
the other arm since they received nore drug nore often?

MR THOWVAS: Yes.

DR SWAIN. So, there is a potential for bias
there, that they were seen nore and had nore tinme to be
cal l ed progressive di sease?

MR, THOVAS: Dr. Cowens?

DR. CO/NENS: The exam nation schedul e was fi xed
for the two arns, so the evaluations, even though they

recei ved nore cycle, nore drug doses, they exans that were
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counted were those on the sane schedule for both arns.

DR. SWAIN. How exactly did you define
progression? | would think it would be very difficult in
this popul ation who has a | ot of significant neurol ogic
probl ens, to begin with, and also since there is so nuch
evi dence of arachnoiditis, too, how was it defined, was it
| ooked at by outside observers or did each individual
i nvestigator define it?

DR. COVNENS: There was gui dance in the protoco
that the investigator was to use neurol ogi c signs and
synpt ons and neur or adi ol ogi cal eval uations. The judgnment
was made by the investigators using this formthat you see
here, but further than that, the database was nonitored and
audited, and the sponsor nade an effort to reconcile the
date checked on this formwith all the other data in the
CRF, so that independently, you could conpute the sane data
progression, and this was done both at DepoTech and at
Chi ron.

Those cases where we could not construct or
reconstruct the investigator's logic, we did queries and
ei ther asked for information to resolve it or asked the
investigator to clarify why they nade the judgnent they did.
So even though it is subjective in the sense that one person

is doing it, there was a great deal of effort nade to make
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it based on fact, and nake the data for each patient
consi stent.

MR, G DDES. | was just wondering, not being a
medi cal man, how many sanpl es are needed to be taken from
the patient that would give confidence that the CSF is free
fromany malignant cells, how many sanples do you take? A
followup to that is how confident that we can be that
negati ve CSF neans that the patient has benefitted?

DR. JAECKLE: This is a very good question, and to
follow up to the prior question, none of us believe that a
single CSF in itself stands al one, because, you know, you
will be getting a negative CSF sanpl e about 50 to 60 percent
w Il be positive, about 40 percent will be negative. So,
this can be increased to 80 or so percent with tw sanpl es,
but this study, I want to stress, was not just |ooking at
spinal fluid. It was |looking at spinal fluid at all sites,
nunber one, which was an extension of anything that had been
done, but in addition, had to be in the presence of clinical
stability or inprovenent.

We tied both together because we were trying to
devel op the best surrogate marker for time to progression in
this disease, and no one has been able to do that in any
type of uniformfashion. So, we believe if we check at al

sites, and especially if we can do that tw ce, and put that
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together with the clinical disease, that is the best we can
do right now, and | think that is what is done in clinical
practice, as well.

DR. RAGHAVAN. One of the issues that always nakes
medi cal oncol ogi sts very nervous, | think, is when people
tal k about the conparison between responders and
non-responders, and | think this dates back to papers
witten by Ken Anderson and Ji m Anderson, and ot hers, many
fromthe Harvard Medi cal School back in the 1980s.

The issue that keeps com ng up for discussion is
t hat when you conpare responders and non-responders,
sonetimes what you are actually doing is conparing different
natural histories of disease, and that is even within tunor
type that you m ght theoretically argue that the patients
with a long natural history artifactually are seen to be
responders, particularly when you have soft endpoints.

Now, this is a very tough group to work with, and
| understand that, and they are hard to get cases and |
understand that, as well.

Coul d you give us a sense within the breakdown of
responders and non-responders, within the two treatnent
arns, and | understand we are tal king small nunbers of
cases, is there any obvious histol ogi cal breakdown or tine
to presentation with CNS invol venent breakdown, that woul d

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



aj h

make you feel that you have either accidently sorted a
subset into the responding category or that you actually
don't have that pattern, that there is an even distribution
of gromh rates and tunor types?

MR. THOVAS: | think we have | ooked at that
guestion and have a slide that shows the array of
responders, which I think you will find is quite

het er ogeneous.

DR. CHAMBERLAIN: | will try to speak to sone of
this. Cdearly, there is a sense anongst oncol ogists -- and
| think we all share this -- that there are chenp-sensitive

and cheno-insensitive subgroups in patients with
carci nomat ous or solid tunor, neoplastic neningitis.

This study | think docunents that they were
bal anced upon entry, and furthernore, that patients who are
a responder could be in any of those groups. So, our
perception that there were cheno-sensitive and
cheno-insensitive groups was not corroborated by our
responder types, as you can see fromthis slide.

DR SWAIN: In this slide, these patients didn't
have confirmati on of a response rate, because it was nuch
lower in the patients who had confirmation. They just had
one negati ve.

MR. THOVAS: Did not have confirmation from al
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sites necessarily, that is correct.

DR. DAVID JOHNSON: | would like to follow up on
t he point being made by Dr. Swain because | amtroubl ed by
the study design, as well, and need to have a clearer
under st andi ng of your time to progression definition.

It is still unclear to ne what represents
regression. | think, in an unblinded study |like this,
especially when the patients are com ng back nore frequently
for visits, regardl ess of whether they are schedul ed for
exam nation or not, | don't know of a single patient | have
ever put intrathecal nedicine into that | didn't exam ne or
talk to.

So, | can't imagine that if a patient conplained
of a synptomat that point in tinme, even though it wasn't a
defined assessnent tine, that that patient wasn't called a
progresser if she or he had a synptomthat clearly was
i ndi cative of progression.

So, | amtrying to understand this nmuch nore
clearly.

DR. CHAMBERLAIN: It is difficult because these
are conplicated patients that have both a system c tunor
burden and a central nervous system tunor burden, but we
attenpted to find tine to clinical progression as based on

neur ol ogi ¢ di sease progression. So, these are paraneters
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t hat neurol ogists -- and there were many neurol ogi sts
involved in the study, these are the neuro-oncol ogists --

t hat defined based on one of the disease paraneters that we
associate with | eptoneni ngeal disease progression.

It was a clinical determ nation as we use in our
daily practices to determne if, in fact the patient is
failing treatnment based on that particular organ site
i nvol venent with this particular formof netastatic cancer.

DR. SANTANA: You usually try to corroborate that
w th ot her neurodiagnostic imging or sone other nodality,
and that is kind of what | was getting at when | asked the
guestion did you have other confirmatory evidence
i ndependent of the CSF cytology in these group of patients.

DR. CHAMBERLAIN: | don't know of any data that
supports neuroradi ography as showi ng that patients who are
failing with | eptonmeni ngeal cancer corroborates that as an
i ndependent neasure of di sease progression.

DR. SANTANA: | guess the question was these
patients were having a lot of toxicity and how you could
separate neurologic toxicity fromthe therapy versus di sease
progr essi on.

DR. CHAMBERLAI N: | under st and.

DR. SANTANA: | amtrying to |l ook for an objective
criteria independent of the observer.
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DR. CHAMBERLAI N: Chem cal arachnoiditis -- and
perhaps | didn't nmake this clear -- is a well-defined
syndronme. It peaks at one to two days follow ng intra-CSF
chenot herapy adm ni stration, and then subsides by day five
and is resol ved.

| think none of us would | ook at disease
progressi on based on an acute blip that |asts approximately
five days in duration, and is mtigated by steroids. This
is not a disease |eptoneningeal cancer that is mtigated in
any formby the co-adm nistration of oral dexanethasone, but
rather the chem cal arachnoiditis, that synptom conpl ex
woul d resolve wwth the use of steroids, and five to seven
days later, that patient will be back to baseline prior to
recei ving treatnent.

DR. SANTANA: But dexanet hasone al so aneli orates
or relieves sone of the synptons related to tunor.

DR. CHAMBERLAIN: It only does that in patients
wi th parenchymal disease or |arge bul ky disease that in
itself is causing vasogenic edema. | think this is a
concept in neuro-oncology which is well ingrained, but
per haps sonmewhat nore evanescent outside of neuro-oncol ogy.
This is not a disease that is responsive to steroids. You
don't treat this disease with steroids. You treat
parenchymal brain netastasis with steroids and aneliorate
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synptons, but you don't do that with | eptoneni ngeal cancer
You create toxicity, but you don't aneliorate the disease.

DR. SIMON. Two questions. One, | amalso
skeptical of the tine to progression just because the
neur ol ogi ¢ synptons seem soft and confounded with toxicity,
and you basically are conparing two groups, one of whom are
probably fairly anxious to get off of tw ce-a-week LPs.

So, | really question that. But | had two other
guestions. One, as | understand it, partway through the
study, there was a question as to whether the study should
continue, and the resolution was you permtted cross-over
after I think 8 weeks or sonething like that, but yet there
were only 4 patients in the nethotrexate group who crossed
over to DepoCyt. Wiy was that?

MR. THOVAS: Well, the sinple reason for the
cross-over was it was introduced very late in the trial, and
the trial was closed shortly after that was introduced as a
prot ocol anendnent. So, it had really only effect on
several patients.

DR. SIMON:  The other point | guess | should know,
but could you clarify, was it only the DepoCyt patients who
recei ved t he dexanet hasone?

MR, THOVAS:. No, both groups, and your point on

getting off of LPs, there was only one or two patients on
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the trial who did not receive drug through the
intraventricul ar route.

DR. SIMON:  They got it intraventricularly, but
still it was a nmuch | ess conveni ent schedul e.

MR, THOVAS. Yes, but again, for 95-plus percent
of patients, cross-over was not avail abl e.

DR. MARGOLIN: | have two questions. One is
whet her you wi sh to coment on the role of the concomtant
use of radiation and/ or chenot herapy, which was in the
package, but not in the presentation, and the other -- well,
the other question | will ask separately because it is
unr el at ed.

DR. GLANTZ: The use of concurrent systemc
chenot herapy was equi val ent in both groups, and although it
may be a good prognostic factor in general, it was evenly
di stributed, as was the concurrent radiotherapy. | didn't
hear the second part of the question.

DR. MARGOLIN: | didn't ask the second question.
The second question is a nore general one, and it is a
little bit off the subject, but if you wll, it seens by the
denogr aphi c data that we were presented earlier and by what
we all know who practice oncol ogy and hemat ol ogy, that the
avai lability of patients with | ynphoma and | eukem a who have

CNS i nvol venent is higher than solid tunor patients who have
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a pretty good performance status and who are going to live
| ong enough to go on a study such as this, and furthernore,
| think we have a general concept that their responsiveness
to this chenotherapy, which in this case was the

unencapsul ated Ara-C, is higher, so you can get better
statistics. You ought to be able to accrue nore patients
faster and perhaps answer the question.

So, ny question is really where is the accrual to
the | ynphoma and | eukem a studies, why isn't it going
faster, and why aren't we having this presentation about
t hat which m ght have made our jobs a | ot easier?

MR. THOVAS: Well, the current status of the
| ymphoma trial, it is somewhere on the order of 90 percent
accrued, but the patients are still on foll owup, and the
protocols are not equivalent. There is approximtely four
nmont hs | onger duration of treatnent with | ynphoma patients,
so that trial will be going on before it is conpleted well
i nto next year.

As far as the leukema trial is going on, the
enrol | mrent has been nuch sl ower, probably because of
exclusionary criteria, although a pediatric study, a
dose-finding study, has started and is underway, and wl|
conti nue on through next year, and is expected to be

conpleted in 1999.
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DR. DAVID JOHNSON: | want to again cone back to
sonme points that were nmade earlier, but just for ny persona
clarification, as was pointed out by Dr. Raghavan, you had
61 patients in this trial, 30 and 31. The DepoCyt arm had 9
patients that you considered non-eval uable, 3 of whom you
have |isted as wi thout adequate tinme on study. | don't know
what that means. Can you define that for ne, what does not
adequate tinme on study nean?

DR. COVNENS:. That was prospectively defined at the
time protocol was witten, that the patient had to be on
study at |least 12 days to be evaluable, so that a response
could be seen if it were going to occur.

DR. DAVI D JOHNSON:. And how did you arrive at that
figure?

MR, THOVAS. All three of these patients died for
reasons unrelated to their CNS di sease.

DR. DAVID JOHNSON: Ckay. The point was how did
you arrive at that 12-day benchmark point, and m ght you not
have replaced those 3 patients? | understand you consulted
with the FDA about this trial, |I understand that there were
a lot of real conprom ses nmade in the design of this trial

By the sane token, it seens to ne that the tria
t hen shoul d have been adhered to very, very closely, and 3,

that a tenth of your patients on the trial. If we had a
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1,000-patient trial with 100 patients that were excluded for
what ever reason, | don't think that would fly.

| amjust interested in how you arrived at your
12-day figure.

MR. THOVAS: | think the answer is that the 12
days was consi dered approxi mately one drug cycle, and it was
felt that it was unfair to try to evaluate patients with
| ess than one drug cycle.

DR. DAVI D JOHNSON: Any drug cycle is a drug
cycle, so if they got drug, that is an evaluable patient in
theory, | think. So, those patients would be considered not
uneval uabl e, but eval uabl e, and non-responders. Right?

MR. THOVAS: And are so treated in the ITT
anal ysis, as well as patients who received no drug.

DR. DAVID JOHNSON: And then also the fact that 4
of the patients didn't have adequate cytologic follow up, |
think is also very disturbing. | mean | don't understand.
Why did they not get adequate cytologic foll ow up?

DR. COVNENS:. Three of those patients were
di agnosed by the LP route. They went on study, and they
eventually had a reservoir, a ventricular reservoir put in.
They were evaluated at the end of the induction by the
ventricular site only. Wat we understood was once the

reservoir was in, the patient would not agree to an LP, so
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it was sinply not the desire -- it wasn't a desire not to
try, it's that the sanple just couldn't be obtained.

DR. DAVI D JOHNSON: But a sanple was obtai ned.

DR. CONENS: Ventricularly.

DR. DAVID JOHNSON: And do we know the results of
t hat ?

MR. THOVAS. These were negative in all cases.

DR. DAVI D JOHNSON: Just one | ast question,
because you nmade a point about the fact that the dropout was
the opposite in the | eukem a/l ynphoma trials, in other
words, you said these 9 dropout in this trial, on the
DepoCyt arm was "by chance," because in the other trials
that were being conducted, it was a higher dropout in the
| eukem a/ | ynphoma Ara-C arm |Is that correct? D dn't you
say that?

DR. CONENS: That is correct.

DR. DAVI D JOHNSON: Now, you had 23 patients that
you listed here for supportive data, and | just heard a
mnute ago that this trial was 90 percent conpleted. |Is
t hat what you sai d?

MR. THOVAS: No, | said the enrollnent is 90
percent conpl et ed.

DR. DAVI D JOHNSON. And the dropout rates are?

MR, THOVAS:. | don't have those figures.
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DR. DAVI D JOHNSON: Thank you.

DR. CONENS: | just want to make one point that
the focus of our discussion about the effectiveness of the
product is really based on the ITT, the ITT patient
popul ation. W presented the eval uabl e because we had
prospectively defined it and conmtted to analyze it and

present it. Al those patients that "dropped out,"” are al
in the analyses that | showed you in the ITT. No patient,
even the ones that did not receive drug, are excluded from
t hat anal ysi s.

DR. DAVID JOHNSON: In response to that, though
you and several of your coll eagues nmade i nferences about
trends which don't exist when you got to the ITT. They
certainly exist when you did the evaluable patients, | wll
agree to that, but there is no trend if you do the ITT.

DR. CONENS: The trends we are referring to are
not -- they are internal consistency trends. W are talking
about nunerical differences. W realize they are not
statistically significant, and we realize that any one
measure can be criticized justifiably, but what we have is
all the neasures go in the sane direction, and that is what
| was referring to when | was tal king about trends. It is
convergence of all the evidence in all the different
measurenents that we made, and we are not relying on one
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measurenent to try to nake a statenent.

DR. CHAMBERLAIN: And all of the data shown is
with respect to the ITT patient popul ation, so these are not
based on eval uabl e patients and favorable trends, but these
sane favorable trends are seen in the ITT analysis, and
per haps that was sonewhat confusing. W apol ogize.

DR OZOLS: On the imagi ng studi es, what percent
of the patients had bul ky CNS di sease?

DR. CHAMBERLAIN: | don't know that figure. |
can't answer that. They were bal anced in both groups.

DR QZzOLS: Wuld it be just that those that
responded to therapy did not have bul ky di sease?

DR. CHAMBERLAI N: That actually in analysis not
presented here has shown to be an independent prognostic
vari able predicting for survival. Patients with bul ky
di sease by and large tend not to be responders and fai
early. That data has been presented -- not presented -- but
is published. Bulky disease is seen in both groups, and
they were balanced with respect to that, but it was clearly
an i ndependent --

DR. ZOLS: So, how many actually received
radi ati on therapy, as well as intrathecal treatnent?

DR. CHAMBERLAIN. If we go to the denographic
slides, either slide 2 or 3. | can show you that on a
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slide, sir.

DR. DUTCHER: Actually, | can read it to you from
t he handout that you provided. There were 4 patients in the
DepoCyt concurrent and 8 in the nethotrexate.

DR. SANTANA: But if | understood the data that is
in the application correctly, of the patients that
responded, now just |ooking at patients that responded, 3 of
the patients that responded received the study drug, and
al so concomtantly the therapy at one point or another. |Is
that correct? That is ny |ooking at the original data.

DR. CHAMBERLAIN: Yes, sir, and concurrent
radi ati on therapy doesn't inply necessarily that these
patients had bul ky di sease, but had synptomatic sites of
di sease. For exanple, a patient presenting a cauda equi nus
syndrone, who woul d have paraparesis, w thout evidence,
neur or adi ographi ¢ by spine MR of bul ky di sease, woul d be
radiated to that site. That is not entirely apparent from
this slide presentation.

DR. SIMON:. When you conpare tinme to progression
of patients who are still w thout progression at 28 days,
and conpare the CR patients to the non-CR patients,
inplicitly, you are trying to validate your definition of
CR.

Are those two groups bal anced with regard to the
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nunber of patients that have bul ky CNS neurol ogi c di sease?
Do you have the sane nunber of patients w thout progression
at 28 days who have bul ky di sease in the CR group conpared
to those who have bul ky di sease in the non-CR group?

MR. THOVAS: W have not | ooked at that.

DR. SIMON: The | andmark nethod doesn't really
val i date, you know, a definition of CR unless you can
denonstrate that those who were w thout progression at the
time of the andmark were prognosticly simlar with regard
to other things, and | would think bul ky neurol ogi ¢ di sease
woul d probably be a nore inportant thing to | ook at rather
than the site of the primary tunor.

DR. CHAMBERLAIN: | want to make the distinction,
| amnot sure it has come across and been entirely apparent,
and that we return to this thenme of bul ky di sease. Bul ky
di sease i s not disease-responsive to regional chenotherapy
whether it's nethotrexate, cytarabine, or otherw se. That
is disease that is responsive to system ¢ chenot herapy and
radi ot herapy, so those are adjunctive nodalities to the
primary investigative instrunent we used in this study,
whi ch is | ooking at regional chenotherapy, DepoCyt versus
nmet hot r exat e.

DR JAECKLE: | also want to nention that in the

trials to date, although there is some small nunbers in
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these trials that | ook at bul ky di sease as an i ndependent
prognostic variable, these are very small trials. This was
not subjected to any kind of nultivariate analysis |ooking
for covariation or any type of independent -- and so we are
saying this based on our clinical judgnment, but it is not
real ly known whet her bul ky di sease really nmake a difference.

DR. RAGHAVAN. W have done our jobs on this side
of the table in the sense that we have identified that there
are real problenms with the study in the sense that you just
don't have a |lot of nunbers, and there are all sorts of
flaws that have crept in inadvertently.

On the other hand, | would hate to |ose a

potentially useful drug, and I would like to take you back

to -- | forget who actually presented the data, it m ght
been Dr. Cowens -- but there was just sort of a one liner in
there about in the Phase I, patients who had had previous

lots of different types of treatnent, that you had seen
obj ective evidence of activity.

Coul d sonebody tell us a little about that, in
ot her words, people who have had prior intrathecal therapy,
what have they had, what is the patient benefit? Sell the
pr oduct .

DR. CHAMBERLAIN: | think | can do that. It is

convenient. It is every two weeks. | think that conponent
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is the strongest aspect. And it is at |east
equi -efficacious with existing agents.

The patients who we had treated in the Phase |
trial with a variety of intra-CSF agents were all treated
according to | think a fairly well-published UCSD approach
to this disease, which is a Ctines T nethod of drug
admnistration. That is 2 ng of nmethotrexate, five
consecutive days, every other week, for eight weeks. That
is called induction.

If the patients fail at that tinme, then they are
crossed over to Ctines T Ara-C. That is 30 ng, three tines
per week, on consecutive days, for four consecutive weeks.
That is considered induction.

If the patients fail that therapy, they are then,
and if still eligible to continue on therapy, are then noved
to thiotepa. Thiotepa is given 10 ng on consecutive days,
three tines per week tines 4, and that is considered
thiotepa induction. That is the kind of therapy that al
patients in the Phase | trial have seen prior to entering
t he DepoCyt investigations.

DR. RAGHAVAN: Can you just remnd us of the
responses you then saw in that Phase 1? | understand Phase
| was not | ooking for responses, but soneone said that there

was cl ear evidence of patient benefit. Can you quantify
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that a little bit?

DR. CHAMBERLAI N. The degree of conplete response
was conparable to that seen in the Phase IIl trial, and was
approximately 40 percent in patients with solid tunors. It
was sonewhat higher in patients with hematol ogic
mal i gnanci es. So, these are rescuing patients as you are

aski ng who had seen prior standard therapies.

DR. SWAIN: | just had one nore question about the
toxicity. | think in one -- | don't knowif it was in your
table or the FDA's -- there were at least 6 patients with

severe headache on the DepoCyt arm and yet you say that
severe chem cal arachnoiditis is basically about the sanme in
the two arns.

Can you kind of try to explain that to nme, so
can under stand what those nunbers nean?

MR. THOVAS: | assune that you are tal king about
the data in the NDA?

DR SWAIN. R ght, that there were |I think 6
severe headaches for DepoCyt and 1 for nethotrexate. |
think that is what | counted.

DR. GLANTZ: Two things that | hope maybe wil |
answer your question. One is that the data that | have
presented on toxicity was restricted to the prospective
random zed study in solid tunor patients, and also | think
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in the NDA and in ny presentation, we may have used
different definitions of severe.

When | said severe, we were tal ki ng about
association with altered | evel of consciousness.

DR SWAIN. | amsorry. Wth what? Sonebody is
tal king here, and | can't hear you.

DR. GLANTZ: Severe chem cal arachnoiditis in the
slides that | showed inplied that there was an alteration in
| evel of consciousness. Also, this was restricted to the 61

patients in the trial.

[ SIide.]
DR. PARADISO | am Dr. Linda Paradiso, Vice
President of Cinical Devel opnent at DepoTech. | am not

sure that this will conpletely answer your question, but |et
me try.

W | ooked at arachnoiditis according to the
al gorithmthat we explained to you earlier, but we also
examned it this way, in a nore traditional manner, | ooking
at the worst severity of any one of those signs and synptons
that went into the algorithm

So, if a patient had a severe headache as part of
that algorithm you would see it defined in that severe
l[ine. So, this slide shows arachnoiditis across all the

DepoCyt studies including the Phase I, and then it al so
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shows the two, Phase Il control arnms across all patients
enrolled in all the trials, and it is only by cycle, and it
is wwth and wi thout dexanethasone treatnent, but you can see
that the incidence of severe arachnoiditis -- and that is
where your severe headaches would fall -- are quite | ow
relative to the mld and noderate signs and synptons that
were part of that algorithm

Does that hel p? Okay.

DR. DUTCHER: Let's take a break, a 15-mnute
break, and then we wll come back to the FDA presentation.

[ Recess. |

FDA Presentation

DR. DUTCHER. W are going to go ahead with the
FDA presentati on.

Dr. Hirschfeld.

DR. H RSCHFELD: Good afternoon, Dr. Dutcher,
menbers of the panel, coll eagues, guests.

| am going to discuss sone aspects of our review
of the data that was submtted to us regardi ng DepoCyt.
want to clarify that I will not be discussing, nor making
any comments, nor should any be inferred about the vehicle
DepoFoam

| also want to acknow edge the cooperation and the

excel l ent presentation of the NDA material to us and the
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t hor ough anal ysis that was done by the sponsor in providing
us with the results of a random zed controlled trial.

In addition, we were provided with electronic data
ina format that allowed us to ask a nunber of questions,
and that also is gratefully acknow edged.

[Slide.]

| amrepresenting an entire teamin these remarks,
and | want to acknow edge the contribution of all the team
menbers beginning with our directors, Drs. Tenple, DelLap,
and Justice, who are not only distinguished by their |ast
names, but by their acconplishnments and, in particular, the
i ndi vidual advice and interest that they provided on this
particul ar application, and M. GCensinger for his gracious
support and interest in ny work and the entire project was
coordi nated by Dianne Spillman, and the various review teans
had a nunber of contributors, all of whom had input into the
final process, which | will add is still ongoing, and we
take the advice of our panel nenbers into account in
arriving at our concl usions.

[Slide.]

The scope of the presentation will be to state
sonme of the major issues for discussion. It is inpossible
to cover all aspects in the allotted tinme, a brief review of

current literature, a review of selected aspects of the
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subm ssion, and sunmary.

[Slide.]

The two proposed nmajor issues for discussion that
we would want to submt before the panel is what types of
concl usions can be derived fromsnall datasets, and what is
the value of using cytol ogi cal response of the cerebrospinal
fluid as a surrogate endpoint for patients with solid tunors
and carci nomat ous neningitis.

[Slide.]

A review of the literature illustrates that
carci nomat ous neningitis has many fornms and nmany synonyns.
It is also known as | ept oneni ngeal neningitis or neoplastic
meningitis, and it considered a | ate stage and om nous
conplication of solid tunors.

Medi an survival in many series on both sides of
the Atlantic is about three nonths foll ow ng diagnosis, and
about half the patients die fromcauses than the presenting
| esion of carcinomatous nmeningitis, which is the terml wll
tend to use in the discussion, including system c di sease.

More inportantly, prognosis is dependent upon the
initial staging and is perhaps independent of intervention,
and this raises an issue which we will explore further in
the discussion, and the literature in a nunber of series
questions the value, at least in sone diagnoses, of using
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i ntrathecal therapy, which has been brought up in earlier
di scussions this afternoon.

[Slide.]

By our estimates, based on SEER data, there is
probably around 2,500 patients in the United States
annual ly, and that is using conservative figures of an
i ncidence of 1 percent in breast cancer patients, small cel
| ung cancer patients, or patients with intracrani al
parenchymal tunors.

[Slide.]

Current therapy is nmultinodal and sel ective. Sone
patients receive radiation, sonme receive systemc
chenot herapy, sone receive intrathecal chenotherapy with the
primary agents bei ng nethotrexate, cytarabine, or thiotepa.
There are cases of patients who receive surgical resection
for solitary lesions with apparent patient benefit, and
conbi nations of any of these nodalities.

[Slide.]

There is no consensus on nmanagenment due to a
vari ety of issues, which are discussed in an excellent
review article by Jason, and | uses the conclusions from
that article to formsone of the points on this particul ar
sl i de.

Most published series include patients with
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varying tunor types and patients with and wi thout brain
parenchymal disease. In addition, there are difficulties in
interpreting studies due to alterations in cerebrospinal
fluid fl ow caused by the | esions of the disease.

[Slide.]

The absence of consensus agai n depends on an
absence of uniformcriteria on howto address clinical or
| aboratory endpoints, and a reliance on surrogate markers
rat her than neurologic inprovenent or even stabilization or
survival as study endpoints, and in this setting and with
the difficulties in interpreting data, | amafraid that the
rest of nmy cooments will reflect the fact that the only
aspect that will be black and white will be the format of
t he slides.

[Slide.]

There was a neeting in COctober 1992 between the
sponsor and the FDA, where a proposed controlled study
desi gn was di scussed, and agai n maintaining consistency wth
the nonenclature initiated by the sponsor, there were three
separate trials, according to conventional nonencl ature, but

these were terned "arns," one for solid tunors, one for
| ynphoma patients, and one for | eukem a patients.
Readi ng between the lines in the discussion,

think it was anticipated that the | ynphoma or the | eukem a
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patients would be the first to neet the accrual targets and
that the solid tunors were added because this is a vexing
clinical problem

Hi story showed otherwise. In a series of
accommodations, prinmary brain tunor patients were all owed
into the solid tunmor arm and in each trial or arm patients
were to be random zed to one of two treatnent groups -
DepoCyt or an active control.

For the solid tunmor control group the active
controls was intrathecal nethotrexate.

[Slide.]

Response was to be determ ned by CSF cytol ogy, but
t hat was consi dered i nadequate as an index, so a quality of
life assessnment conponent was deened necessary. There was
to be stratification according to tunor type, and a m ni hrum
of 20 patients per group and 10 in each strata per group
were to be enrolled.

[Slide.]

We now cone to a critical assunption, and that is
that intrathecal therapy, and in particular intrathecal
therapy with nethotrexate at a dose of 10 ng given tw ce a
week, is of benefit to patients with carci nomat ous
meningitis secondary to solid tunors

This assunption is sonewhat different than the
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training | received at several nedical centers where
patients with parenchymal brain disease, for instance, were
not treated with intrathecal nethotrexate 10 ng twice a week
as a response to the conplications fromtheir disease, but
it is inportant to bear this in mnd in analyzing the study
dat a.

[Slide.]

The primary endpoi nt was a cytol ogi cal endpoi nt,
was defined as follow. After week 4 or approxi mately day
29, the CSF pathology had to be negative at a single site of
choice -- and this is anatomc site -- previously docunented
to be positive and -- and this should be underscored -- no
clinical evidence of progressive disease.

A confirmatory sanple taken fromall previously
positive sites between weeks 4 and 5, or approxi mately day
32, should be negative, and the definition of positive cells
is cells that are positive for malignancy or suspicious for
mal i gnancy.

[Slide.]

The definition of negative is cells that are
atypi cal or absent.

|f a patient neets the above criteria, the patient
wll be ruled a conplete responder and receive study drug

for 12 nore weeks.
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If there was a CSF sanple that was positive or
there was clinical progression, the patient will be
consi dered a non-responder and wi Il discontinue study
treatnment, but would be followed clinically.

[Slide.]

This leads to the second critical assunption for
understanding the results of the trial. That is, that
cytol ogi cal response is a surrogate marker for patient
benefit, and in order to validate this assunption, other
measures of patient benefit were incorporated into the study
desi gn.

[Slide.]

The study reginen, just to refresh your nenory,
was that all patients were to receive dexanet hasone
prophyl axis. The nethotrexate patients received a reginen
of 10 ng intrathecally twice a week, and the DepoCyt
patients 50 ng intrathecally every two weeks during the
i nducti on phase. There was a |ater phase where the dosing
schedul e was adjusted, but for nost of the patients, that
wasn't a rel evant factor.

There was an assessnent at 30 days to determ ne
response, and the patient could continue to receive study
medi cation if a response was detected or if the patient

w shed to cross over to another study group. Both of these
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points required sone adjustnent during and follow ng the
course of the trial

There was a category of patients, as nentioned
earlier, who had a negative cytology, but didn't have a
confirmatory cytology wwthin the tinme franes that were
defined, and so these patients were deened responders, but
not confirned responders in the analysis, and we agreed to
accept that interpretation, and the cross-over group, as
mentioned earlier this afternoon by M. Thonas, was a |l ate
addition to the study, so the nunber of patients who had
that option again doesn't constitute a statistically
significant subgroup

[Slide.]

The proposed subm ssion to review was to receive
controlled random zed trial, 20 patients in each treatnent

group, and 10 patients in each strata in each group.

VWhat we received was a controll ed random zed tria

nmeti cul ously docunented, 30 patients in each treatnment
group, and nore than 10 patients in each strata in each
group.

[Slide.]

The characteristics of the 61 patients were that
there was a nedian age of 49 wwth a range of 20 of 74.

There were 44 females and 17 nales. There were 52
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Caucasi ans, 5 African-Anericans, 3 Asians, and 1 Hi spanic.

The tunor types were 22 breast cancer patients, 14
patients with CNS primaries, 6 with non-small cell |ung
carcinoma, 5 wth nelanoma, 4 with small cell Iung
carci noma, and 10 ot her di agnoses.

The Karnofsky status had a nedian of 70 and a
range of 50 to 100, and perhaps an explanation as to why the
solid tunor phase of the devel opnent of this therapy cane in
ahead of the others was that one of the study sites
contributed 31 percent of the patients.

[Slide.]

There were 7 patients that received conconitant
chenot herapy, 18 patients that received concom tant
radi ot herapy, and if one asks the question how did the
random zation fall out, there were 10 patients on the
DepoCyt group who had concomitant therapy and 15 patients in
t he net hotrexate group who had concom tant therapy.

The patients that crossed over were 2 assigned to
DepoCyt and 4 assigned to nethotrexate.

[Slide.]

So, we will touch on efficacy.

[Slide.]

The primary endpoi nt was defined as cytol ogi cal

response underscore in the absence of clinical progression
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showed that 23 percent of the patients with the sonmewhat
rel axed criteria nmet this definition or 14 out of the 61
patients.

There were 8 femal es and 6 mal es anong the
responders, and the response rate overall for males and
femal es was different, but not statistically significant.

There were 4 patients who fell into the breast or
small cell lung cancer strata, and 10 patients who were of
the other tunor types. Again, there was a difference in the
response rate, but this was not statistically significant.

Four of the 7 patients who received concom tant
chenot herapy had a response, and 3 of these 4 were assigned
to methotrexate. Five of the 18 who received concom tant
radi ati on achi eved a response, and 3 of the 5 were assigned
to DepoCyt.

Six of the 19 patients fromthe single study site
that contributed the nost patients to the study achi eved a
response.

| f one now | ooks according to the nedication
group, 8 of the 31 patients, or 26 percent, random zed to
DepoCyt, had a response, and it is of note that 6 of the 8
were fermal e patients. | don't know the significance of
t hat .

Six of the 30 patients random zed to nethotrexate
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had a response, and 4 out of the 6 were male patients.

[Slide.]

So, a statistical analysis shows that there was no
detectabl e difference in response rates according to study
nmedi cation, no difference in response rates according to
gender, but there was a hint that there may have been a
difference in response according to study nedication and
that there was a significant difference in the ability of
mal es versus fenmales to respond to nethotrexate.

Now, | put this nunber in somewhat intentionally
because al t hough the nunbers have a statistical
significance, personally, | believe that this is probably a
qui rk of the study random zation, and doesn't have any
bi ol ogi cal interpretation.

In terns of geography, there was a single site
that had 32 percent response, and all other sites had a 19
percent conposite response, no statistical difference, and
in ternms of tunor strata, there was no statistica
di fference between the breast cancer patients or the other
patients.

[Slide.]

Looki ng at the secondary endpoints, it is even
| ess clear what one may concl ude because of the snal

popul ation size, and I want to acknow edge that this has
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been the | argest single random zed study that was done in
this patient popul ation that has been either published or
reported to us, and neverthel ess, the power of the study to
draw concl usi ons make conclusion difficult to extend to a

| arger popul ati on.

So, there were no differences in overall survival
or clinical duration of response between nedication groups
or any groups that one m ght define based on ot her
vari abl es.

There was a statistically significant difference
in cytol ogi c response based on geography, which probably
means nothing biologically, and there was statistically
significant difference in tinme to clinical progression
defined according to protocol criteria based on nedication,
but we also found that if we | ooked at the sane paraneter,
using the sane definitions on the basis of gender or race or
concomtant treatnent effects, nmeaning the radiation or the
chenot herapy, it is possible to al so change the nunbers or
conme to conclusions that may show differences, so the power
of the statistical significance of this is difficult to
extend to a |l arger popul ation.

[Slide.]

Survival data for all patients with DepoCyt had a

medi an of 107 days, and for nethotrexate 82.5 days, and
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there was statistically significant difference by |og-rank
t est.

[Slide.]

There were no significant differences in Karnofsky
Performance Status, nental status, or quality of life
bet ween treatment groups anong those patients who were able
to conpl ete those studies.

[Slide.]

So, the efficacy conclusion is that DepoCyt showed
activity in patients wth carci nomatous neningitis
associated wth solid tunors and had a response rate that
did not statistically differ froma nethotrexate based
regi men.

There was a difference in clinical tine to
progression, but due to the small sanple size and nmultiple
anal yses, this cannot necessarily be ascribed to study
medi cation. It would require a larger, nore robust study
before one could cone to any concl usi ons.

[Slide.]

In terns of safety, there were significant
differences in the Phase Il study in several types of
adverse events, and this is not graded, this is just | ooking
at overall adverse events. This is on a per-patient basis.

There was a significant difference in the nunber
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of patients that had headache, back pain, fever, or nuchal
rigidity, and there was a significantly higher rate of
serious adverse events defined according to the FDA

regul ations in patients that received DepoCyt conpared to
met hotrexate where the difference in this case was a rate of
83 percent versus 50 percent.

[Slide.]

There was a trend for nore drug related, but this
was not statistically significant for patients who received
DepoCyt .

[Slide.]

The incidence of chem cal arachnoiditis, which was
addressed, and addressed in | think a fairly careful way by
t he sponsor, showed that 20 of 29 patients that received
DepoCyt, or 69 percent, had sone formof chem ca
arachnoiditis, and there was a significant difference
bet ween those patients who had the m sfortune to not receive
dexanet hasone prophyl axis and those who did.

The sane can be stated for nethotrexate, that
there was a significant difference between those patients
who did not receive dexanet hasone and those who did in the
percentage of patients that had chem cal arachnoiditis.

Now, on a per-patient basis, the difference
bet ween treatnment groups was statistically significant and
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it favored nethotrexate, and this is despite the fact that
the patients were, as again illustrated in previous remarks
inthis session, comng in twice a week for their therapy.

On a per-cycle basis, this was not the case.
shoul d point out that there were several patient in the
DepoCyt arm who received nore cycles than any of the
patients in the nethotrexate arns, so when one adds the
popul ation of total cycles that were admnistered, it is a
much | arger nunber in those patients who were random zed to
DepoCyt than those who received nethotrexate. So, the
denom nator is |arger

[Slide.]

In my capacity as a clinician, | always ask the
guestion, okay, what can | anticipate is going to happen to
this patient given an intervention, and one of the concerns
that one may have, and certainly | have in nmy experience
treating intrathecal diseases, that patients have the
capacity to have terrible pain, and I wanted to ask the
question where is there any difference in anal gesic use if
one exam ned the patients on the basis of nedication groups,
and 100 percent of the DepoCyt patients required anal gesia
while on study, and 83 percent of the nethotrexate patients,
and this difference is not statistically significant.

| f one restricts the analysis to the first 60
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days, which incorporates nost of the patients, a variant on
the so-called | andmark approach, and the rationale for this
was perfectly arbitrary. It was to pick the so-called

i nduction period and then | ook at the nunber of patients
that received cycles after that induction period.

There was still no difference in the total
anal gesi c use that was statistically significant either on
the basis of nmedication that was given to aneliorate
synptons or specifically on opiate use, but again, if one
uses the sanme approach of |ooking for trends, which I can't
necessarily subscribe to, but there was a trend that would
have favored the control armin this case.

[Slide.]

So, the safety summary on the Phase |11l pivotal
study is that there were significantly nore serious adverse
events per patient with DepoCyt than with nethotrexate, and
35 percent of the serious adverse events were thought by the
investigators to be nedication related for DepoCyt with 17
percent thought to be nedication related to nethotrexate,
not statistically significant.

[Slide.]

The profiles of adverse events were simlar for
the two treatnent groups, however, there were sone nunerica
differences in that DepoCyt had a significantly higher
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i nci dence of headache, back pain, fever, neck rigidity, and
these m ght be all fol ded under the unbrella of chem ca
arachnoiditis on a per patient basis.

Treatment with dexanet hasone, which was used in
both study arms, significantly aneliorated the incidence and
severity of chem cal arachnoiditis, but it didn't
necessarily prevent it.

[Slide.]

A pharmacoki netic supporting study, which | wll
just touch on briefly, enrolled a small nunber of patients
to exam ne or reexam ne the pharnacokinetic paranmeters of
the 50 ng dose in contrast to the 75 ng dose, and the
patient popul ation characteristics were very simlar to
those that were enrolled in the solid tunor study. The
efficacy data showed that 2 out of 4 patients in this study
group had a response rate. The safety data showed a simlar
safety profile. The conclusions were again simlar.

[Slide.]

| will just touch on the solid tunor patients in
the Phase | study, which was discussed in sone detai
earlier this afternoon. The study design was a dose
escal ation study. The patient popul ation characteristics
were a little different than the other study populations in

that we had patients who had been pretreated, sonetines
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significantly pretreated. |In that sense, significant is not
the statistical use of the word, but the vernacul ar use of
t he word.

The efficacy data showed that there were responses
in this patient group, which I wll summarize at the end.
The safety data showed a simlar profile, but it was
possible to get a better handle on an i ssue which energed
earlier, and that is the dose-response rel ationship between
study nedication and adverse events, and the concl usions are
simlar in that one can see a neasure of activity, but that
there are al so sone safety concerns.

[Slide.]

There was in the Phase | study the opportunity to
exam ne the effect of cunulative dose on different dosing
schedul es, so one could then tease out whether it was an
initial dose or cunulative dose that had the effect, and as
one reached a threshold above 200 ng, the incidence of the
Grade 4, the highest severity serious adverse events
i ncreased proportionately, although serious adverse events,
as defined by Grade 3, could occur at any dose.

[Slide.]

To sunmari ze the efficacy for the subm ssion, in
the Phase Il study, there were 29 solid tunor patients, 4
in the pharmacokinetic study, 11 in the Phase | study, for a
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total of 44 solid tunor patients.

Using study criteria, 14 responded for an
aggregate response rate of 32 percent.

[Slide.]

An integrated summary of safety | ooking only over
the solid tunor patients showed that headache, enesis, and
asthenia were the nost conmon adverse events, followed by
sone of the other synptons and signs associated with
chem cal arachnoiditis.

| will summarize off the handout, and because |
wasn't going to show any nore new data, the frequency of
serious adverse events showed that headache again was the
nost serious adverse event followed by convul sions, fever,
and neutropenia, and the frequency of chem cal arachnoiditis
showed that there was an overall frequency of 64 percent of
chem cal arachnoiditis of which 4 percent were considered on
a per-patient basis definite and serious, another 15 percent
possi bl e and serious, for an aggregate serious adverse event
rate of close to 30 percent.

So, the summary of risks and benefits is that,
nunber one -- and | will state these slowy -- DepoCyt has
activity that is not statistically different from
met hotrexate in patients with solid tunors who have
carci nomat ous neningitis.
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The second conclusion is that DepoCyt has a
statistically significant higher incidence per patient of
adverse events and serious adverse events than nethotrexate.

The third is that the dosing schedul e of DepoCyt
is nore conveni ent than that of nethotrexate.

The fourth is that the types of adverse events
that occurred were simlar to those seen with other
i ntrathecal nedications.

The fifth of seven is that the adverse events are
general ly, but not always, but generally anmenable to
treat nent.

The sixth is that dexanmethasone will significantly
decrease, but not prevent, the incidence of chem cal
arachnoiditis.

Lastly, and | regret this can't be shown, but that
dexanet hasone prophyl axis and careful observation nust be
enpl oyed when usi ng DepoCyt.

| will conclude ny coments with just two brief
observations on the study endpoints and pose the reflection
on these questions to the panel.

First is a brief cooment on the cytol ogi cal
response. As was pointed out inthe literature and in
previ ous discussions, there is a lack of uniformty in how

to define endpoint in this disease setting, and the sponsor
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and the Agency undertook an experinent to see if it were
possible to use a cytol ogi cal endpoint which would refl ect
patient benefit in a random zed prospective controlled

st udy.

Using the data fromthe Phase 111 study, it was
not possible in our analyses to denonstrate any correlation
bet ween cytol ogical tine to progression or cytological
duration or response, overall survival, or any other
measurenent included in the data of patient benefit.

In addition, it was not possible to denonstrate a
correl ation between cytological tinme to progressi on and
clinical time to progression.

So, we are left with the dilemma is cytol ogi cal
response just another way of staging the patients, and is
not really of clinical benefit to the patient, should there
be sone other paraneter that we shoul d be exam ni ng.

| think the conclusion one can cone to is that
there was insufficient data in the study to provide
definitive conmment on the utility of cytological response as
a marker of patient benefit for patients with solid tunors
who have carci nomat ous neningitis.

In short, we can't say it wasn't supported, but
there was insufficient data. However -- and thank you for
your inprovisation in recapturing the slides -- the issue of
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clinical time to progression is intriguing because
intuitively one would think there woul d be sone patient
benefit reflected in that endpoint, and using the criteria
in the study and the study data, which we | think nutually
acknowl edge have sone shortcom ngs, but just to get sone
insight into this paranmeter, there was a difference between
overall survival and clinical progression in all patients,
but there al so seened to be a correl ati on between the two.

[Slide.]

So, on the last slide, we will undertake, and hope
that we can receive sone guidance fromthe panel, in how to
use time to clinical progression as a potential endpoint for
future studies.

| thank you for your attention.

Committee Questions to FDA

DR. DUTCHER: Questions for Dr. Hirschfeld from
the panel? Dr. Sinon.

DR. SIMON:  You have nmade the distinction in the
toxicity analysis between when you do it on a per-patient or
per-course basis. Doing it on a per-course basis, the way
you have done it, | don't think is necessarily the way to do
it, in other words, if the adverse events are occurring
early rather than late, then, just sort of cunulating al

t he courses and considering them equal does not really
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adj ust properly. It over-adjusts for the fact that patients
may be remai ning on study |onger for the DepoCyt than for
t he ot her.

| think the way you would really need to do it is
to do it course by course or tinme, week by week, or two-week
course by two-week course, and conpare the incidence of
serious adverse events in one random zation armto the
other, and then cunulate -- essentially, it is a stratified
anal ysis in which you conbine then those strata rather than
t he ot her way.

DR. H RSCHFELD: | actually did that analysis, and
| mentioned it the other way because in the anal ysis package
presented to us, it was expanded to that broader, and |
t hi nk non-rigorous, definition of per course, and those
nunbers were presented previously in the discussion, and |
wanted to make a comment that we, in fact, have reservations
about that approach, too.

| f one does the analysis |looking at the -- trying
to equilibrate over the first three treatnent cycles on a
per-course basis, there is no statistical difference, but
again there is a nunerical difference that favors
nmet hot r exat e.

| f one looks at it on a per-patient basis, that

di fference becones significant.
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Does that answer your question, Dr. Sinon?

DR. SANTANA: A corollary question to that is does
t he sponsor have any information about the pharnmacokinetics
of repeated courses, or the pharnmacokinetic data was only
done in cycle one on the 8 or so patients that were studi ed?
Can the sponsor comment on that?

DR. BROCKMAN: | am Dr. Rene Brockman from Chiron.
There is virtually no accunul ati on | ooking at rough | evels
inthe first and the second cycle in our Phase |II1l PK study.
You could not really conclude that there is an accunul ati on
of the CSF | evels of cytarabine.

DR. MARGOLIN: A simlar question either to the
sponsors or to Dr. Hirschfeld, whoever knows the answer.

s it possible to tell -- and | think it was
suggested by this little graph that you nade -- whether the
i nci dence of chem cal arachnoiditis with either drug is
based in part on cunul ative and repetitive dosing, which
woul d suggest that even if the frequency per course or on
early courses was not higher with the DepoCyt, that this
conclusion that patients are doing better and therefore are
treated for |onger periods of tine, they mght also run into
nore likely trouble with the arachnoiditis over tinme?

DR. HI RSCHFELD: | have | ooked at that, if | may

respond first. The advantage of |ooking at the Phase | data
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were that it was possible to look at if there was a
threshold for a particular adverse event, and | ooking at
those data, it seened that at |east posing the question,
that that inpression could be confirned.

The difficulty in extrapolating to repeated doses
lies in an understanding of the pharnmacokinetics, and that
is, if one is building a cunul ati ve dose, and the patient
then receives over tinme, within the CSF, a |level that would
be increasing, that would be of concern.

The data submtted to us didn't seemto underscore
or subscribe to that interpretation. It seened that each
dose was in effect a new event for the patient, and so when
one would | ook at patients who received nmany doses, they
were not having a higher frequency of adverse events in
their later courses conpared to their early courses.

There were sone patients who had adverse events
t hroughout their study cycles, and sone patients who had
adverse events early in their study cycles, but either
because they adjusted to it or because they had their
prophyl axis adjusted, it was not evident that repeated
exposure increased the incidence of the adverse events.

Was there sonething you wanted to add?

DR. GLANTZ: Probably not something new, but we
did display the data in a way that m ght answer the
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question. Mst of the incidence of chem cal arachnoiditis
occurred early on, and was correlated with the use of
concurrent dexanet hasone. Speaking for nyself and | ot of
the other investigators, we just didn't like the idea of

gi ving patients dexamet hasone unl ess we were sure they
needed it, and we becane sure fairly quickly, but it took a
cycle or two to see that.

DR. MARGOLIN. | think it would be dangerous to
interpret these data, to take it too far, because | think
two things. One is obviously the denom nator is dropping
and obviously, you can't tell that that isn't because of
patients com ng off study because, in part, of the
devel opnent of arachnoiditis.

The other thing is | think pharmacologically, it
may well be that the drug is gone, but the inflamuation ma
not be, so you could still be introducing new inflanmation
on top of suboptimally resolved prior inflammation even in
t he absence of any active drug.

DR. H RSCHFELD: W actually concur with that and
also with the interpretation. One nmay be, in a setting |like
this, just be selecting out the patients who are able to
tolerate the therapy, whereas, those who don't tolerate it
for any nunber of reasons are no |onger being exposed.

DR. SIMON: This is the nethotrexate arnf?
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DR. H RSCHFELD: No, this is the DepoCyt arm

DR. SIMON: This then woul d suggest -- goi ng back
to nmy question -- you know, saying that there is not an
i ncreased incidence of chem cal arachnoiditis per course,
but that is really m sl eadi ng, because you are adding in al
of these later courses where really they are sort of
redundant with each other. It is in the early courses where
t hi ngs are happeni ng, you are actually having a higher
i nci dence per course of chem cal arachnoiditis in the
DepoCyt arm | woul d think.

DR. H RSCHFELD: That is correct, and we did one
of our anal yses exactly in that way, |ooking at first course
conpari sons, second course conparisons, third course
conparisons, the first three-course conparisons, and that is
as far as one could take that anal ysis because there weren't
patients who extended beyond that.

DR. DeLAP: | amhaving a little trouble
reconciling that with one of the slides you showed that you
suggested that -- if | can read fromthe bottomof the slide
-- is said although SAEs could occur at anytine, the highest
rate SAEs occurred at cumul ati ve dose above 200 ng, which
woul d inply that the serious adverse experiences m ght have
conme about nore frequently |ater.

DR. H RSCHFELD: They well may, but the
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di screpancy arises | think in the study design, conparing
the Phase Il study to the Phase | study where patients were
on different dosing levels, and while the schedul e may have
been the sanme, patients would reach cumul ati ve doses at
different tine periods after starting, and this was then
equilibrated, so that all patients received the sane
starting dose for a period of tine.

The affect tended to not be as apparent, but I
hesitate to draw any profound concl usi ons because the nunber
of patients is so small, particularly patients who received
cunmul ati ve doses above a threshold of 200.

DR. DUTCHER: But when was the decision made to
i ntroduce the prophylactic steroids?

DR. HI RSCHFELD: That was prospectively.

DR. DUTCHER: In the Phase Il study.

DR. HI RSCHFELD: That was in the study design,
yes.

DR. DUTCHER: So they had to have an epi sode of
arachnoiditis before they were given it?

DR H RSCHFELD: No.

DR. DUTCHER: O once you knew that was going to
be a problem they were given it, everybody got it?

DR. H RSCHFELD: Everyone got it. Everyone was

supposed to get it in the Phase | design in each treatnent
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gr oup.

DUTCHER: I n the Phase |11 design
H RSCHFELD: I n the Phase I11.
DUTCHER: But sone of themdidn't.
H RSCHFELD: Sonme of themdidn't.

DUTCHER: Dr. Raghavan.

T %3 3 3 3 3

RAGHAVAN. W have gotten fairly caught up in
trial design issues and things like that. You have had the
uni que chance to look at all the raw data provided
el ectronically in multicolor.

DR. H RSCHFELD: In black and white actually.

DR. RAGHAVAN. O bl ack and white through
rose-col ored gl asses. \When you treat patients with
carci nomat ous neningitis, nostly you treat a very tangible
entity. It will be sonmeone with cranial nerve pal sies,
headache that doesn't relate to chenot herapy, confusion,
di sordered nentation

From your | ooking at those data, do you have a
sense of patient benefit? The group | amparticularly
interested in are the ones who had previously had treatnent,
so out of the Phase I, do you have data or does the conpany
have data on what actually happened to the patients? Maybe
just a few clinical anecdotal or stylized in sonme fashion.

DR. H RSCHFELD: The Phase | data are different
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than the Phase |1l data, as you pointed out, there are
patients who received regi nens and sonetinmes multiple

regi nens including intrathecal treatnment, whereas, the entry
criteria for the Phase Il study specifically elimnated
patients in that category.

They nmay have received system c therapy, but not
hi gh dose system c therapy, and they nmay have received
radi ati on, which many did, but they could not have received
what we would colloquially call |ocal treatnent, where one
anticipates a significant |level of cytotoxic drug in the
cerebrospi nal fluid.

The Phase | study all owed such patients in, and
there were cases where patients, who had not responded to
previ ous therapy, responded to DepoCyt.

The difficulty in interpreting is the snal
nunbers and again we are faced with the issue of the
conf oundi ng vari abl es of gender, race, tunor bul k, and
whatnot. | think and | feel confortable making the
statenent that in each of the studies that were | ooked at,
which were really only three, and which is not a |arge
nunber of patients to extrapolate fromto the estinmated
2,500 patients per year, but neverthel ess, there was
evi dence of activity, which activity on various counts coul d

be considered patient benefit. That is, fromthe data we
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were given, we could see that patients may have changed
their level of anal gesic use or may have achi eved sone

i ntangi bl e benefit, and it is this inpression which we are
struggling wth, because the defined study endpoints, which
not to over-discuss the issue, but the defined study
endpoints didn't give us the insights into patient benefit,
which | think prospectively everyone hoped they m ght.

DR. DUTCHER: Does anyone fromthe sponsor want to

respond?

DR. CHAMBERLAIN. Yes. | can give you a case
scenario fromthe Phase | trial. A 67-year-old patient with
non-smal |l cell lung cancer with netastatic disease at tine

of presentation received radi otherapy both to lung and fenur
and eight nonths | ater he devel oped carci nomatous neningitis
mani fested by inpairnment in nmenory, difficulties with gait.
He was treated with Ctines T nmethotrexate that
outlined earlier, two nonths of induction, failed that
t herapy, was then crossed over to Ctines T Ara-C, that |
also outlined. He failed that therapy, and the patient was
t hen place on DTC101 or DepoCyt in the Phase | trial.
He received four doses and they were dose
escal ated, and he renmai ned stable for six nonths foll ow ng
t hat sal vage therapy, until he ultimtely manifested di sease
pr ogr essi on.
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DR. DUTCHER: Did his synptons inprove?

DR. CHAMBERLAIN: His gait disorder did not
worsen. An inportant point that is perhaps not evident
here, or we haven't made it clear, is that fixed neurol ogic
deficits don't inprove in this disease. That has been shown
in all three random zed Phase |1l trials of this disease.

DR. DUTCHER: Conf usi on?

DR. CHAMBERLAI N. He had nodest nenory inpairnent,
| didn't say confusion -- | amsorry if | m sspoke.

DR. JAECKLE: W are always careful about
anecdotal remarks, but the patient fromthe Phase |1l study
that m ght be pertinent was a patient who was crossed over
She is a 46-year-old woman with an unknown primary who had
gone into rem ssion from her unknown prinmary source.
System ¢ di sease was controlled. She was found to have
carci nomatous neningitis based on severe headaches.

She was random zed to the nethotrexate arm
received 9 treatnents on the induction, and did not respond.
She was crossed over to the DepoCyt arm received 2 of the
cycles, and went into rem ssion. She went through her
entire series of treatnents as specified in the protocol,
went off drug, and remai ned off drug 16 nonths w t hout
progression, at this tine is still doing quite well and is
back to work.
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Her headaches did go away and she did devel op
severe headaches early which required shunt placenent, and
during the tinme of her 16th nonth of rem ssion she was no
| onger shunt-dependent and was able to keep her shunt val ve
open or closed, and it didn't nmake any difference.

So, | think in that situation, that is probably
t he best exanple fromthe Phase 111 study.

DR. GLANTZ: | also hate to tal k about just a
handful of patients, but we were responsible for a third of
the patients in this study, and have had a nunber of people
who have survived for nore than a year, and that is just not
incorporated in the natural history of this disease.

A young woman who devel oped | ept oneni ngeal spread
of a nedul | obl astoma on the day she delivered her first
baby, and then was treated extensively with systemc
chenot herapy and crani ospi nal radiotherapy, still had the
di sease at the end of that therapy, and we treated her on
protocol. She received DepoCyt. Her headache and her
crani al nerve palsy both resolved. They were both mld, and
they both resolved. She is now alive and at honme three
years later. So, benefits of that type do occur.

DR. H RSCHFELD: | would comrent that in review ng
the data, | didn't find the criteria of response as defined

to the protocol to be helpful in predicting survival.
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I ndeed, in all of the studies, there were patients who were

call ed "non-responders,” who managed to live quite a bit

| onger and there are several who are still alive today, who
were so-called non-responders. So, it is difficult to tease
out all the various factors.

DR. JAECKLE: If I m ght make one nore comment,
that the survival data that you have was tabul ated as of
Cctober 1 of |ast year, not this year, so there is
addi tional survival in sone of these patients that are not
incorporated in the data you have.

DR. H RSCHFELD: W have received those data about
10 days ago, and have incorporated into our coments, and it
doesn't change the concl usi ons.

DR. DUTCHER: Any ot her questions?

Thank you. Di scussion.

Committee Discussion

DR. DUTCHER: Does anybody have any comments they
want to make or issues to discuss before we | ook at the
gquestions?

DR. SANTANA: | just have one comment. | stil
have a | ot of problemequating a cytologic response to a
conplete response in the way this therapy was given, and
therefore howit resulted in benefit to the patient, so |

would like to hear comments from one of the commttee
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menbers regarding that point, if anybody wants to coment.

DR. H RSCHFELD: Coul d you repeat the question?

DR. SANTANA: | said | have trouble equating
cytol ogic response to a conplete response in the absence of
ot her supporting evidence. | amusing oncol ogy as ny
background that when a patient is called a conplete
responder, you |l ook at various paraneters to substantiate
that response. You don't only use one paraneter.

As part of the discussion that we have heard this
afternoon, cytology is an issue here in this disease, in
which it potentially could | ead you one way or another in
t he absence of other objective data.

So, that was ny comment, that | still have trouble
equating cytol ogi c response to conpl ete response and how it
was defined in this study, and how it benefitted the
patients.

DR. HI RSCHFELD: W struggled with that issue,
too, and | think everyone has struggled with the issue. The
cytol ogi c response should not, and | think never was
i ntended, to be considered in a vacuum but it had to be in
the context of the absence of clinical progression.

G ven that, there was a rather narrow definition
established in the protocol for what we normally woul d cal

CR, when we all know that this wasn't a patient who had a
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conpl ete response. This was a patient who had a definition
that was nmet, and to equate the use of conplete responder, a
conplete response in this context to the broader context, so
we understand is not correct, and one of the issues again
bei ng addressed is what is the value of having this
cytol ogi cal response for future designs.

Anot her aspect that was struggled with, at |east
we struggled with, was how to interpret imaging, and the
difficulties wth imging is aside fromknow ng who has a
bul ky | esion and who doesn't, we all know that because of
t he heterogeneity and the exquisite detail and architecture
of the central nervous system a patient can be asynptonmatic
with a fairly large lesion, and a patient with a very
m croscopic lesion in a particular anatomc site could
suffer greatly or could have a fatal event.

So, to use imaging as a confirmatory nodality, we
couldn't find a way to work that into an al gorithm ot her
t han progression.

DR. KROOK: At least inthe clinic, in answer to
your question, the way I would look at it is when you do
these, ook at the spinal fluid, the patient becones very
much aware very quickly what does the spinal fluid show, and
|, as a clinician, amalways grateful to say negative.

However, | amthe first to also realize, but
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don't tell, it doesn't nean as much as they think it is.
Now, one can see clinical inprovenent when one tells a

patient that suddenly what is positive becones negative, and

t hat confounds the issue even nore, and | agree, | don't
think that you can call a conplete responder -- | nean a
cytologically clean one -- a conplete responder, so it is a

di fferent thing.

But, boy, people can change once you say it is
negative, although you realize the next tinme they cone in,
you could reverse it all. That is just dealing with people.

DR, DUTCHER: Why don't we | ook at the questions.

Carci nomatous neningitis is a |l ate stage
conplication of solid tunors for which there is no consensus
treatnent. There are two currently approved nedications for
i ntrathecal use, nethotrexate and cytarabine. This NDA
presents data from3 small trials of patients with
carci nomat ous neningitis, 61 patients in a Phase II
random zed conparative study, 4 patients in a
phar macoki netic study, and 9 patients in a Phase | study.
The efficacy results are summarized in the follow ng tables.

W will take a few mnutes to | ook at the tables.

The first shows summary of response in solid tunor
patients.

DR. HHRSCHFELD: | just wish to clarify that the
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tabl es represent only a subset of the total patients, and
not all of the patients, and that is an inportant point to
clarify, although having said that, | don't think the
conclusions differ. The tables include only the ones that
were called responders, and not all of the patients, but I

t hi nk what ever concl usions one may draw, the strength of the
conclusions didn't vary between | ooking at the subset that
was cal |l ed responders or the total popul ation.

DR. DUTCHER: So, Question No. 1. Can the trials
t hat produced these data be consi dered adequate and
wel | -control |l ed studies?

DR. MARGOLIN: | guess | can throw nyself to the
l[ions. | don't think that the trials that constitute the
support for this NDA can be consi dered adequate and wel |
controlled for the purpose of approving this drug, for this
i ndi cati on.

My primary reason for saying no to this is that we
have really the results of one very small Phase 111, | would
say in quotes, trial, because of all sorts of statistica
problenms in ternms of what you called the trial and what kind
of conparisons you can really justify making.

The nost conpel ling piece of evidence favoring the
DepoCyt is the single graph with a significant p val ue
favoring the difference in clinical tine to progression,
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which | still feel progression, which | still feel could
concei vably be strongly biased by many ot her things, nost of
whi ch we tal ked about, and I think it would be very
inportant to have sone kind of a confirmatory trial before
being willing to take the data fromthis study to approve
this drug.

DR. SANTANA: | was just going to say | voice the
sanme concerns and have the same opi nion.

DR. DAVID JOHNSON: | would like to offer a
slightly counter view in the sense that the question -- we
went through this once before at one of these sessions about
t he adequacy of the trial and whether or not we could go
forward with it or not, and |I think there is a couple of
i ssues here.

| think in a traditional sense of trial design
nost of us would prefer to see a larger trial with | arger
nunbers of patients in which we could do the kinds of
statistical gymastics that we have been tal ki ng about this
aft ernoon.

| think, pragmatically speaking, the point was
made by Dr. Hirschfeld that this is the | argest such study
t hat has been conducted to date, published or otherw se |
suppose, and it is a group of individuals in whom-- | nean
that we are not likely to achieve the kinds of nunbers of
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patients in our lifetime in a prospective way.

So, with that caveat, it is clear to nme that the
sponsors and the FDA cane together to cone up with a
conprom se, that at sone point five years ago was felt to be
a reasonabl e conprom se, to begin to ook at the data to ask
the question, and | wonder if maybe the way we shoul d answer
this question is in that context.

Was the trial adequate and do the data we have
give us sufficient confidence to make a concl usi on about the
efficacy or lack thereof? | think that is a slightly
different question that | can answer maybe in a different
manner than | would answer this. | think the trial is
desi gned, given all the caveats that we have said, to the
extent that one can design such a trial that try to answer
t he question that was posed to us.

So, | would say in deference to ny coll eagues |
agree with them know where they are comng from | would
say yes, given the situation, given the disease type,
woul d say yes, this is adequately designed and controll ed.

Now, we can talk about the data in a nonment.

DR, DUTCHER: Dr. Raghavan.

DR. RAGHAVAN: | actually disagree with Dr.
Johnson's view, and | would |like to take the question as it
is placed. This is not a criticismof the investigators, it
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is not acriticismof the FDA. | always thought |I would
like to play professional basketball, but I am5 foot 9, and
untalented in sport. That is just an observation. The two
things are conpl etely separate.

So, the question here is, is it an adequate and
well -controlled trial, and because they don't have the
patients to answer the question, the answer | think is a
no-brainer. No, it isn't. There are a |ot of extenuating
circunstances and what we do with this information conmes up
in the subsequent questions.

The reason that | tend to agree with the first two
speakers is that | don't think we should be setting
precedents of what constitutes adequacy. It is trenmendously
unfortunate that the investigators had an inpossible target
that was set. That is not their fault, they didn't do
badly, but the reality is that because it is an unconmon
het er ogeneous entity, they were set an inpossible target, so
the answer to the first question | think is easy. It is not
an adequate trial. It my well be that we can say that and
then still say what can we do with the data com ng out of a
trial that doesn't answer the question.

DR. DeLAP: This rem nds us of a discussion we had
a recent prior neeting where there was a di scussi on of

adequate and well-controlled trials, and then there seened
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to be sone m sperceptions of what could be done after it was
determ ned that the trials were not considered adequate and
wel | controll ed.

It really is regulatory point. Do these trials
provi de the kind of data that can be used to nmake a
regul atory decision, and that is really the neaning of it.
Certainly it is not are the trials perfect. | don't think
any of us would go to that length. But are the trials
suitable for reaching a regulatory judgnent, | think that is
the way you have to | ook at the adequate and well controlled
phr aseol ogy.

| f you indeed believe that there is no way based
on the way the trials were designed and conducted to reach
any regul atory conclusion fromthe trials, then, they may
not be consi dered adequate and well-controlled trials for
the purpose, but if you do believe that there is any
possibility of reaching a regulatory concl usi on based on
these data, then, | do think you are saying that you do
think that they are adequate and well controlled to be able
to make a deci sion.

DR. WLLIAMS: Part of it depends on which
endpoint you are tal king about, and I think with the | ast
advisory commttee, we started going back and forth with the

data and to this question, and | woul d suggest maybe we
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answer this question a little later after we tal k about what
endpoi nt we consider sufficient.

I f you consider response rate in an uncontrolled
trial to be sufficient, then, you m ght give one answer. |If
you consider a conparative analysis of time to progression
to be the pivotal factor, then you m ght not consider it.

So, | think maybe it mght be wise to put this off
a bit and find out what you think the main endpoints are.

DR. SIMON: | guess | would disagree with that.
would interpret it as neaning for determ ning the safety and
efficacy of the treatnent.

DR. WLLIAMS: But it depends on what you define
as efficacy.

DR SIMON: Well, we will get into that in later
gquesti ons.

DR. WLLIAMS: Right, but now we are answering the
gquestion before that.

DR SIMON: It neans do we find that these trials
are well controlled and adequate for judging that there is
clinical efficacy and safety for this treatnent.

DR SWAIN. | think that the primary endpoi nt at
| east that the sponsor said was the cytol ogi c response, that
was the primary endpoint for efficacy, so | think we have to
make a judgnment as to whether we think that that is
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appropri ate.

DR. MARGOLIN: | think probably, if | can
interpret Gant correctly, is that the last time we had this
di scussion, if you answered no to the first question, you

couldn't even answer any of the other questions because they

becanme noot. |If you sort of quickly skimover the other
questions, | think we can probably answer Question No. 1 and
still give a stab at answering the other questions on a

certain assunption that we can use the data.

DR. H RSCHFELD: | just want to clarify that the
cytol ogic endpoint by itself is not the entire endpoint. It
has to be the cytol ogic endpoint in the absence of clinical
progression, that is, clinical progression wll negate any
so-cal | ed response.

DR. DUTCHER: | would |like to add that our
interpretation of all of the endpoints is what goes into the
deci si onmaki ng here.

DR QzOLS: | think that what the Agency and the
sponsor | ooked at five years ago, and what they cane to the
agreenent, | think takes into account all of the problens
that we tal ked about, the disease, and the problens in it,
and so they put as many patients on as was expected of them
to do. So, | think in this particular instance, | think

this trial was -- | would agree with Dr. Johnson -- is yes.
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DR. DUTCHER  Dr. Sinon.

DR. SIMON: | would strongly disagree with that
because | don't see anything in this trial that provides any
evidence of clinical benefit, and I think the tine to
progression is totally biased and unreliable, and | don't
see -- if we confirmcytologic response as originally
defined in the protocol, the response rate is very, very
| ow, which would make you question if there is any efficacy,
and the other, the redefined cytol ogic response rate seens
to be an unconfirnmed thing. M understanding is that that
really is just not acceptable.

So, | don't see any evidence of clinical benefit
her e.

DR. DUTCHER: That is not the question.

DR. SIMON: No, so, well -- I nmean | think the --

DR. DUTCHER: The question is can you determ ne
that fromthe study.

DR. SIMON:  The trials, part of the endpoint |
woul d think would be -- | nmean part of the way the trial was
done, and the endpoints that it evaluated, would be part of
the structure of the trial that we would be judging.

DR. DUTCHER: That question is does the study as
desi gned provide sufficient data to cone to a deci sion about

the drug. That is what an adequate and well-controlled
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trial is. It can be a negative trial, but the question is
did the study provide sufficient data to answer the question
about the drug.

DR. DAVID JOHNSON: This is a trenendous dil emma |
think for the conpany.

DR. DUTCHER: Let's go to the other questions.

DR. DAVID JOHANSON: | think we need to decide
whether we -- | nmean if we decide -- there is no reason to
go to the other questions if we don't think that we can
derive any useful information, and | think this is -- this
is the second straight session this issue has arisen, and |
think we are trapped in sone of the activities that we are
accustonmed to doing, and with larger nunbers of patients in
trials that are nore easily -- wth nore easily definable
endpoints, and | don't think any of us are disagreeing that
if this disease were ranpant in the conmunity, we could to
the kind of trial we want to do.

But | do think that we do have to take into
account the decisions that were made five years ago, the
conpany was asked to do those things, and it seens to ne
t hat whet her we agree now that that was the correct thing to
do or not, they did in fact do that.

Now, that doesn't say that | amgoing to tell you

that | think that they did it correctly, but the question
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was did the trial -- is it adequate and well controlled, and
| think it was controlled, and it was adequate as defined by
their consultation with the FDA

Five years later, we can hindsight and say, well,
we w sh we had done this, or we wish we had done that. W
are going to talk about that if we decide the trial was well
control |l ed and adequately desi gned.

DR. DeLAP: Again, | would just add that it is a
separate question than outcone. W are asking this to --
because before you can judge the outcone of a trial, you
have to say that, well, the trial was done in such a way
that the outcome has neaning, and that is really what |
t hi nk the adequate and well controll ed phraseol ogy neans,
was the trial done in such a way that the outcone has
meani ng, and now, if so, then, we can discuss what the
meani ng i s of the outcone.

DR. MARGOLIN: | do agree with Dr. Johnson in
terms of the frustration about having to deal with a trial
that is not quite as pristine as what we would |ike to see,
but I also think it would be a ot easier for all of us if
during the these discussions and these trial designs, sone
very specific statistical outcones and requirenents were
outlined, and then it would be a | ot easier once the study

is closed and anal yzed, to sinply ask whether the original

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



aj h

statistical plan was foll owed, whether the original

requi renents for showng X, Y, or Z were net, and whet her
the data are clean as evidenced by appropriate audits, et
cetera.

It seens like there is quite a lot mssing from
the way this trial was designed and the various things it
went through in discussions with the FDA, which left us to
try to analyze it wthout really know ng what it set out to
do and what the requirenents were, and now we are trying to
deci de post hoc whether it nmet requirenments that weren't set
out at the beginning.

DR. DUTCHER: Shall we vote on the first question?

Can the trials that produced these data be
consi dered adequate and well-controll ed studi es?

Al those who would say yes?

[ Show of hands. ]

DR. DUTCHER: Three.

Al those who would say no?

[ Show of hands. ]

DR. DUTCHER: Seven.

Abst enti ons?

[ One abstention.]

DR DUTCHER  One.

So, we have a split vote about the adequacy of the
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trial. Do you want us to proceed? 7 to 3 and 1 abstention.
DR. DeLAP: Well, | think the second question
still has neaning. | amjust |ooking here to see.
DR. WLLIAVMS: | would suggest we go ahead and

vote on the others as if the other one were answered,
because it coul d al ways be reconsidered by the Agency.

DR. DUTCHER: I n patients with carcinomatous
meningitis fromsolid tunors, is the cytological response of
the CSF sanple in the absence of clinical progression a
surrogate endpoint that predicts clinical benefit?

D scussion. Dr. Santana.

DR. SANTANA: The problemw th this question is
obviously the sensitivity and specificity of the cytol ogic
response, and | think we have heard sonme discussion this
af t ernoon about how i naccurate sonetinmes cytol ogy can be in
assessing these patients.

So, ny comment would be that in order to answer
t hat question, one has to consider the adequacy of using
cytology as the primary variable to assess response, and
therefore how that can be tied in to the absence of clinical
pr ogr essi on.

So, it is a tough one, too.

DR. DUTCHER: Dr. WMargolin.

DR. MARGOLIN. | would sinply say that despite al
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the technical things which I think is just a matter of
peopl e agreeing on who | ooks at the cytology, is that until
we have a therapy that we know actually works in a fraction
of patients, we are not going to be able to really correlate
the cytol ogic response or the clinical response or absence
of progression.

DR. DUTCHER: Dr. Raghavan.

DR. RAGHAVAN: | think the problem-- and I
understand the trap we are in -- but the problemis that you
sort of worry about logic here. By definition, in this
clinical context, the absence of clinical progression
predi cts benefit because these patients die, so it is hard
to say no, because if you have cytol ogically negative
pati ents who happen al so to have absence of clinical
progressi on, those people who treat this di sease know t hat
no clinical progression is good, because otherw se they die,
and they nostly do.

So, | amjust very perturbed that we are kind of
going to cone up with the wong answer in way for good
reason, so | think, for me, even though -- | nean | like the
way the question is phrased. It doesn't say is it a
wonderful surrogate, it just says is it a surrogate, and for
ten cents, cytological negative and no clinical progression

is a perfectly fine surrogate in the real world in this
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di sease.

DR. DUTCHER: Dr. Johnson

DR. DAVID JOHNSON: | just want to nmake one
observation, and it is an obvious one, but it probably ought
to be restated for the record, and that is, in the presence
of a positive cytology you are sure what you have. So,
cytology can't be ignored. | nean it's an obvious, a
positive is positive. A negative is, in this case, we are
not terribly sure about.

| mean | agree with the comments that Derek has
made about if it |ooks |like a duck and wal ks |ike a duck.

DR. H RSCHFELD: After Dr. Sinon -- | know he
wanted to make a comment -- | would like to follow up with a
comment on the value of the cytol ogy.

Dr. Si non.

DR. SIMON:. The concept of surrogate neans that
essentially, that if you have a therapy that increases the
cytol ogi c response rate, that you believe that that would
cause clinical benefit, in other words, so you could have a
situation where patients, you have a certain distribution of
time to neurol ogic progression, and you may have a new
treatnent that provides cytol ogic response before you get
neur ol ogi ¢ progression, and that new treatnent may have no
effect on tinme to neurologic progression, and it nay have no
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clinical benefit whatsoever, but what it may do is cause
cytol ogi c response.

Wth this definition -- this endpoint given here
of cytologic response in the absence of neurol ogic
progression is not a valid surrogate because a drug which
causes -- because you can have a drug which causes cytol ogic
response without prolonging tinme to neurologic -- so that is
the distinction. There is a distinction between saying is
this prognostic, is this definition, does it define a
prognostic factor, and does it define a valid surrogate
endpoi nt .

| would agree with you that it defines a
prognostic factor, but it does not define a valid surrogate
endpoi nt .

DR. H RSCHFELD: The phrasing of the question may
reflect, for those who woul d understand, sone aspects of
m d-rush, in the sense that what we are asking is
cytol ogi cal response, and not necessarily negative cytol ogy,
and we have seen patients where the cell count goes from
several hundred to sonme | ow nunber, but it never gets to
zero, and those patients percolate along for quite sonme
period of tinme, but never reach negative or zero, and so |
wanted to put that point in the discussion, that we are

| ooki ng for sonme gui dance on how to use the cytol ogy, and
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not necessarily to consider that the cytology has to be
negati ve.

DR. KROOK: | guess | amgoing to speak from
experience because the presence of a positive cytology in
the presence of a stable patient has not stopped ne from
gi ving nore drug.

Now, obviously, if you have positive cytol ogy and
clinical benefit, you are going to go on, but as | | ook at
this question, if | have a positive cytol ogy, and the
patient is stable, I amgoing to go on and treat hi m again.
So, | think it becones, inny mnd, a bit -- | nean it is
nice to tell the patient it is negative, but | also realize
the problens with the cytopathol ogist |ooking at it.

So, as a clinician, | amtrying to say is the
patient better or worse, and | would base that on ny
clinical judgnent, not on the cytol ogy.

DR. MARGOLIN: | think the other problemwth
using the data fromthe study is that these two things were
linked in the study. These were the two criteria for the
response, and so we alnost really have to | ook at the
literature or people who do this a lot, and | ook at what the
splay is between the devel opnent of a negative cytol ogy
after it has been positive, and the correlation or |ack of

correl ation between that and clinical progression.
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DR. DAVID JOHNSON. Can | clarify, because this is
a new phenonenon to ne, to know that you can quantify
cytology in the CSF. To ne, it is positive or negative. |
mean is this suddenly a new phenonenon, or is this sonething
t hat everybody knows and | don't?

DR. HHRSCHFELD: | found it different in
submtting patient sanples, that there is sone pathol ogi sts
that will --

DR. DAVI D JOHNSON: You can take the sane sanple
and send it 50 tinmes and get a different nunber.

DR. H RSCHFELD: Right, so that is part of the
difficulty.

DR. DAVID JOHNSON. No, it wasn't part of the
difficulty for me because | understood a cytol ogi c response
to be exactly that, a negative cytol ogy.

DR WLLIAVMS: | think our main thrust is the way
that they are used in this trial as in the next question.

DR. DAVID JOHNSON. Are the sponsors using a
different definition of cytol ogic response, are you
quantifying it?

MR. THOVAS: No. The protocol was witten at a
time when there was no quantitative nmethod devel oped. The
study was started. The central cytopathologist, Dr. Barry

Schuman, who did the secondary and blinded reviews,
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devel oped a quantitative algorithmfor neasuring cell counts
and change in cell counts. Those data were submtted as
part of the NDA, but since that was not part of the
prospective endpoint, it was not used for making any of the
decision criteria you have seen, but the data are avail abl e.

DR. DAVID JOHANSON: | would like to see it, but it
sounds like being a little bit pregnant to ne. Are there
data, | nean did he show a correl ati on?

DR. CHAMBERLAI N: Actually, | have witten on this
subject. It is probably not famliar with all of you or at
least it would seemto by this discussion. This was an
article that was a subset study of the Phase |I trial. |
didn't present that data. It was done by our
cyt opat hol ogi st at UCSD, and we actually quantified CSF
cytol ogy and | ooked at this concept presented that there
are, in fact, PRs and MRs nuch as we have becone accustoned
to in radi ographic responses.

So, this has been done, but since this is somewhat
idiosyncratic with institution, we didn't feel that this was
appropriate to expand to all centers involved in this trial,
but this is certainly -- probably speaks to this concept
that you have a dimnution in total tunor cell burden as
assessed by cytol ogy and a stable disease state that all ows

these patients to continue on therapy as you see in your
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clinical practice.

DR. DAVID JOHNSON: You were able to do this on a
Phase | trial?

DR. CHAMBERLAI N: We had i nnunerabl e CSF
cytol ogies, and we could follow the cytol ogies serially over
tine.

DR. DAVID JOANSON: In a Phase I trial?

DR CHAMBERLAI N  Yes.

DR. DUTCHER: Can | just ask that for the purposes
of the cytology as purported here and in this NDA it was
positive-negative, correct?

MR. THOVAS: Yes, but then data was submtted
along with this quantitatively, and Dr. Schuman, who carried
out this analysis, can explain the data that was subm tted.

DR. SCHUMAN. | would |like to introduce nyself.

My name is Dr. Schuman. | ama consultant to this project.
| was asked to review the slides that were sent from
multiple institutions to determne if they were positive.
That nmeans whet her they were nunerous or a few malignant
cells or suspicious, also, if they were negative or if they
were unsatisfactory or they could not be eval uated.

Since 1985, there have been institutions invol ved
because there is a problem and | do think clinicians need

to know if the therapy has had a reduction of the cells or a
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decrease in perhaps the anount of disease.

| think one of the problens that | sawin the
field of hematology is quite often we feel we have a
positive response, but we cannot always get rid of the rare
nunbers of cells.

| think in this study, as defined by both parties,
a rare event would still be considered positive. Cearly,
we have quantitative data. | amvery, very pleased to be a
part of the study because we had agreenent of positivity at
a very high rate with multiple institutions.

Clearly, | amnot able to comment on the response
as it relates to duration of cure because we are still
eval uating that, but | have seen situations where upon
therapies, a reduction in the nunber of cells, from 100
percent, greater than 10,000, to less than 5,000, at which
there are no malignant cells is a fairly conmmon occurrence.

So, | do think clinicians -- and | amnot here to
endorse cytology -- but | amhere to endorse the need for
clinicians to have sonething to go along with them as an
obj ective neasure as they |ook at clinical status of
di sease.

DR. MARGOLIN:  Just one nore question for Dr.
Chanberl ain. In your study, you didn't nention, was there a
correl ation between these quantitative groups and a clinical
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DR. CHAMBERLAIN: That's okay. It was in an
obscure neurologic journal. | would expect none of you to
probably have seen it. But, no, that correl ati on was not
made. This was strictly an evaluation, was it possible to
quantify CSF cytol ogy, and to perhaps derive sone new
meani ng to the concept of cytol ogy response.

DR. QZzOLS: | think there is a |logical problem
here. | am absence of clinical progression is a clinical
benefit. So, you are asking cytol ogic response in the
absence of clinical progression, is that a clinical benefit,
well, there is two factors, is there a cytologic response in
t he absence of clinical progression. Are you really asking
is a cytological response per se a predictor of clinical
benefit?

DR. SIMON: Suppose you had two patients, both of
whom have an absence of clinical progression, one of whom
has a cytol ogi cal response, and the other one doesn't. Do
you believe that the one who has a cytologic response is
denonstrating clinical benefits nore than the other?

DR QzOLS: Well, that is the question

DR. SIMON: But that is what this is asking.

DR. WLLIAMS: | would agree that is what we are
aski ng.
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DR. DeLAP: | would phrase it slightly
differently. | would say that in this definition, we are
saying given that the best that you can do in terns of
clinical status is no further progression, if we are talking
about deficits from nmeni ngeal disease that may be fixed, the
best you can do is no further progression. For cytology,
the best you can do is reversion frompositive to negative.

So, if we take those two domains, as it were, when
you say we get the best result we can get in each of those,
does that nake a surrogate? No. |If | had this condition
and ny choice was to have cytol ogy negative and no
progression, or cytology positive and no progression, | know
what | woul d choose.

DR. SIMON:  You don't know that the drug caused
the |l ack of progression, and so given that the patient -- |
mean since you don't know whether the drug will cause a |ack
of progression, given tw patients, both of whom who have a
| ack of clinical progression, this proposed endpoi nt says
that the one who has cytol ogic response is considered to
have clinical benefit, and the one who doesn't have the
cytol ogi c response is not considered to have clinical
benefit.

DR. DUTCHER: And the answer once again is we

don't know because you can have a negative cytol ogy and
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still have di sease.

DR ZOLS: As Dr. Krook pointed out, in practice,
if you decide to treat this group of patients who becane
synptomatic, and they becone -- they are not progressing,
you probably aren't conpletely influenced by the cytol ogy,
you woul d continue to treat until something happened.

DR. DUTCHER: Can we answer this?

DR. DeLAP: | think what we are asking is, is
there an acceptable -- unless the question has changed gi ven
the answer to the first question -- at |east what | am

interested in hearing is, is there an acceptabl e surrogate
mar ker here, and if so, is this it, or there sonething el se
you woul d say.

| nmean clearly, if the cytology doesn't get
better, and the patient doesn't progress, then, it is hard
to say if the drug is doing anything. It may be the patient
just hasn't happened to progress yet.

DR SIMON: | think the appropriate endpoint on a
study like this woul d be a neurol ogi cal eval uation by
soneone who is blinded to the treatnent that the patient is
receiving, and that is what the endpoint should have been.

DR. RAGHAVAN: That speaks a lot nore faith in the
neur ol ogi cal evaluation than | have, and the problemis it
depends who does it, and it depends on whether they fought
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with their wife on the way into the room and it is another
one of these non-quantifiable things.

G ven the fact that the role of this commttee is
to advise, | amreally worried that we are going to go and
get so incredibly tangled up in jargon that the Roberts
won't have any idea what we are trying to say.

So, | would like to just go on the record as
saying what | think, and then | feel | have done ny part,
which is to advise the Roberts.

So, what | think is the followng. | think that
this was a flawed trial, not flawed in design, but flawed in
execution because of the nunbers, and | don't think that it
is possible to do a very good trial because people just
don't put patients into trials.

| don't think there are data that make nme think

that this product is better than nethotrexate, and that's

fine because that is not what they, | don't think, are
claimng. | think the data, as | read it, say it is
approxi mately equi val ent as best we can tell, but nore

toxic, and so as a clinician who treats carci nomat ous
meningitis once in a while, I would normally go for the |ess
toxi c drug.

VWhat | |earned today, which I think is actually

inportant, and | hope doesn't get thrown out with the baby
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when the bath water is going down the drain, is that this is
an agent that sounds to ne like it could potentially be a
useful drug second |ine.

It seens to be associated with -- whether it
actual ly causes them or whatever the association -- it seens
to be associated with sustained responses in sonme patients
who failed other treatnents including a different
formul ati on of cytosine.

So, | don't know how we are going to answer all
the questions, but | just think it is inportant that soneone
says that it sounds fromthe data we have heard that there
are patients that benefit fromthis, and there may be a
smal|l and defined role for it.

| don't disagree with any of the statistical
coments nmade because they are valid statistical comments,
but we just have to keep the broad clinical context in m nd,
as well, 1 think.

DR. DUTCHER: Do we define for the Bobs, the
Roberts, a surrogate? That is really what Question 2 is
asking. | nmean is it a conbination of neurol ogic eval uation
and clinical progression and cytol ogy? Wuld you put all of
t hat together when you are making a clinical gestalt of how
sonebody is respondi ng or not responding?

DR. MARGOLIN. | think if we are |ooking for a
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good trial -- and | think this one was actually better
executed than it was designed -- but | think 2 and 3 go
together and that it would be quite reasonable to use the
conbi nation of a cytol ogical response, and then you can
deci de whet her you believe in quantitative responses or not.
In the absence of clinical progression, that is a
very reasonabl e endpoi nt since we don't have any better one

for nmeani ngful responses and clinical benefit in these

patients.

DR. WLLIAMS: Wiy don't you vote on No. 2.

DR SIMON. | amsorry. Wasn't that what was
used?

DR. WLLIAMS: That is, right. That is No. 2.

DR. MARGOLIN.  Which neans | am sayi ng the answer
IS yes.

DR. SIMON:  So, you believe that is a valid
surrogat e?

DR. MARGOLIN: | think what we have seen is that,
in practice, different nenbers at the table believe
different things about the neani ngful ness of the cytol ogy,
whether it is quantifiable, whether it neans anything, so
obvi ously, the strictest you can be is to have a negative
cytology in the absence of clinical progression.

If you do a trial like that, you have nore
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patients, you have nore differences, et cetera. | don't
t hi nk anybody would find fault wth --

DR. WLLIAMS: So, you are saying if there is a
way to truly define negative cytology, conmbine that with the
absence of clinical progression, and that is the question.

DR. MARGOLIN. And that would be, as Bob DelLap
said, the best of both worlds and the best you can do.

DR. SIMON. Well, |I nmean to ne the problemwould
be -- | nmean it sounds like the clinical -- again, | guess |
haven't heard here why you believe the negative cytology is
evi dence of clinical benefit. So, | guess | haven't heard
anything that really provides evidence that negative
cytology -- because in these two patients that | was
hypot hesi zing, that the one with the negative cytol ogy does
anything that indicates that that patient is receiving
benefit, and the other one is not.

The problem w th absence of clinical progression
is the subjectivity of it, at least the way it was
i npl enent ed.

DR. MARGOLIN: Then, you have to say the sane
thing. You have to trust your tests. So, these | think
inply that you trust your tests, you trust your neurol ogic
tests, and you trust your negative cytology, because if we
can't trust any of the tests, we can't vote on any of the
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guesti ons.

DR. DeLAP: | would cone back to how | would
interpret the word surrogate, and surrogate neans that you
are not absolutely certain. Unless you are absolutely
certain that cytol ogic response neant that the person is
going to live longer, then, it is no longer a surrogate, it
becones a legitimte endpoint in its own right.

DR. DUTCHER: Well, the fact of the matter is this
is what we use. | nean what do we use? W use the physical
exam the neurol ogic exam and the cytol ogy, and we use two
points on the curve sonetines. W may not accept one.
mean we have all argued about what does a negative cytol ogy
mean. Well, if it is negative this week, next week, and the
week after, and the person is still walking straight with no
new findi ngs, then, you m ght believe that the first one was
really negative, but sonetines you need two or three points
on the curve.

So, | nmean there is nothing el se we can use.
Right? | mean what el se are you going to use? CT scan is
not going to help you.

DR. DeLAP: And the fact that we don't know for
sure how good it is doesn't nean that it can't be used. It
sinply neans that once you see it, you have to have ot her
evi dence to validate whatever finding you obtai ned.
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DR. SIMON. W are tal king about 2 or 2 and 3?

DR. DUTCHER: Let's vote on 2. You have read it.

All those who think that absence of progression of
clinical findings and cytol ogic response are surrogate
mar kers for clinical benefit, please raise your hand.

[ Show of hands. ]

DR. DUTCHER: Fi ve.

Al'l those who believe it is not?

[ Show of hands. ]

DR. DUTCHER: Fi ve.

Abst enti on?

[ One abstention.]

DR. RAGHAVAN. Do you sense confusion?

DR. DUTCHER: Five yes, five no, and abstention.

No. 3 is going to also probably have the sane
out cone.

The results show a longer Cinical Tine to
Progression for DepoCyt, together wth evidence of cytol ogic
responses in the controlled and two other very small trials.
Is the clinical endpoint, together with evidence of
cytol ogi c response, substantial evidence of the efficacy of
DepoCyt ?

| suppose that in this, the clinical endpoint is
time to progression.
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DR. JUSTICE: If you vote yes on 3 and 4, we have

to go back and change your vote on 1, which would be

unpr ecedent ed.

DR. DUTCHER: Does anybody want to tal k about tine

to progression?

DR DAVI D JOHNSON: | think those i ssues were

pretty well

f

| eshed out in the discussion for this trial,

and | think that really is -- that is the flaw, and that is

the bottomline on the trial. That is why even if we all

agree that

it

is an appropriately designed and conduct ed

trial, the bottomline is the endpoint was flawed. |

personally would vote no on No. 3.

DR. DUTCHER. So, is time to progression

subst anti al

of DepoCyt ?

evidence in a conparative trial of the efficacy

Those who woul d vote yes?

[ No response. ]

DR. DUTCHER: None.

Those who woul d vote no?

[ Show of hands. ]

DR. DUTCHER: Ten no's.

Abst ai n?

[ One abstention.]

DR DUTCHER: One.
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Question No. 4 is regarding the incidence of
adverse reactions in patients in all trials for treatnment of
carci nomat ous neningitis, chemcal arachnoiditis by patients
and cycles at various |evels.

G ven the incidence and severity of chem ca
arachnoiditis seen with the use of DepoCyt, and considering
the efficacy denonstrated, discussed in Questions 2 and 3,
do you recommend that this be approved for the treatnent of
carci nomat ous neningitis?

Now, Derek has already stated that he would
recommend it?

DR. RAGHAVAN: For nmethotrexate failures. | could
be confortable to approve it in that, but that is not the
guesti on.

DR. DUTCHER: That is not the question.

DR. DeLAP: Well, | think we are interested in
knowing if you would like to nake it available for sone
subgroup of patients, if that is sonmething you want to say.

DR. DUTCHER: | think sone of the side
conversations have been the dilemmas of survivors getting
the new drug because there are subgroups of patients that
are different, and when we are tal ki ng about people that
have already had three drugs, and then can get a fourth,
that always brings up a discussion of is that an individual
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type of patient that is different.

DR. WLLIAMS: Do we have the data on the total
nunber, the response of nmethotrexate failures? | nmean have
we seen that?

DR. MARGOLIN: | think we have to be very carefu
about these anecdotes, that they really sound nice, but I
think we all have patients with very indol ent diseases, and
the other problemis that judging the failure or progression
in patients who aren't on a clinical trial is different than
judgi ng when patients are on a clinical trial, so you just
have to be careful about how they were judged as failures
before they canme to the clinical trial

DR. DUTCHER: Any ot her discussion?

DR. KROOK: Looking and listening, this drug in ny
opinion is probably simlar or equal to nethotrexate. |
mean that is where | get into problens is that it is at
| east equal, and if | heard the discussion right, part of
the original one was to denonstrate equi val ence at | east.
mean i f sonmebody can correct ne, at |east that was sone of
the initial discussion, and it is a bad disease, we have al
said that. It seens like it does have a place in here
somewhere, and it cones down to clinical choice for an
investigator. Wuld | use this drug? Yes. | nean | am not

happy w th net hotrexate.
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DR. WLLIAMS: One of the reasons for asking the
first question later, | think was it depends on which

endpoint you think is inportant.

DR. KROOK: To ne, as a clinician, | would use
this drug. | amcertainly not happy with the results on
met hotrexate. It is a terrible disease, and I am sayi ng

what everybody knows.

DR. SWAIN:  But why would you use this drug?
mean | think that we don't really have any evi dence of
ef fi cacy except a cytol ogical response plus the toxicity is
hi gher .

DR. KROOK: Real sinmple. | would avoid tapping
sonebody if | amgoing to treat them Now, first, you have
got to decide you are going to treat sonebody with this
di sease, and | think, Sandy, a |ot of us would not treat
people with this disease. Many people, | say, hey, you
know, let's find a hospice for you and let's go.

But if | were to, then, every two weeks is a | ot
easier on ne, as a physician, than tw ce a week al though we
al so use the reservoir, which nmakes it easier on ne, and it
is at least equal. So, | guess that is what | |ook at.

DR SWAIN. Well, | guess | amstill struggling
with the clinical benefit that Dr. Sinon was di scussing

before, and | feel |like |I have not been convinced at al
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that there is any clinical benefit to the patient, and that
the toxicity is very high, and I wouldn't want to spend the
| ast three nonths of ny life with a severe headache.

DR. DAVID JOHNSON: | think that is the other
elenment. | nean if you |l ook at survival and response, there
is no apparent difference for the data the showed us. They
chose not to present the quality of life data to us in a
detailed fashion, and that is the other reason we have
approved a drug is because we have seen an inprovenent in
quality of life.

VWhat we have seen is an increase in SAEs, and |
agree with you, Sandy, | don't tolerate a headache very
well, and certainly not a three-nonth headache. N nety-sone
percent were getting that. That has not been ny experience
clinically wwth nethotrexate, which | have used a fair
anount intrathecally.

So, ny vote, had we gotten to this, would have
been no for those reasons. | don't see a clinical benefit,
and the convenience factor is nice, but not if it is at the
expense of increased toxicity to the patient. | don't think
any patient wants to be nore conveniently toxic that | know
of .

DR. DeLAP: In looking at this indication and to a

| esser extent this particular product, one of the issues for

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



aj h

us is that it is just the difficulty in devel oping products
in this indication and again, | think it has been said
before this afternoon that this represents one of the

bi ggest efforts to nount a random zed controlled trial that
we have seen in this area, if not the biggest. It is
probably unrealistic to expect that we woul d see | arger
trials that could be sliced and diced in additional

i nteresting ways.

As a practical matter, then, would -- perhaps | am
anticipating the vote on this last question -- but would the
suggestion then be to | ook for nore patients who are treated
in arefractory setting after a failure of nethotrexate, and
| ook for nore anecdotes, or what is the pathway?

DR. DUTCHER: | guess | ama little surprised that
the route here is solid tunor, since this is a drug that has
been associated with the treatnent of hematol ogic
mal i gnanci es, and that certainly | eukem c neningitis,
| ynphomat ous nmeningitis, CNS | ynphoma is not terribly rare.

So, | guess | amsurprised we haven't seen that,
and if we haven't seen that, | mean if that data were
spect acul ar or as good as the drugs that we are using or
better, then, that would nake it a little easier to say it
is avail able and sonetines it works in solid tunors.

DR. DeLAP: So, you are nore willing to accept the
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intrinsic activity, say, of cytarabine in hematol ogic

mal i gnanci es, and then you woul dn't need to see as nuch

evi dence, say, of superiority of a new treatnent necessarily
to think it was al so active?

DR. DUTCHER: That is ny opinion.

DR. SANTANA: | think that is an inportant point
that has not cone up this afternoon is why use cytarabine in
solid tunors. | nean if you believe the NCI panel screen,
that is a different story, but I think if you ask around
this table, nost of us in general would say that Ara-Cis
not an active drug in solid tunors, that is why we don't use
it.

So, | think it poses the question that Janice was
presenting, which is | think we need to | ook at different
pati ent popul ation, and there you probably could denonstrate
sonme benefit.

DR. MARGOLIN. | think when we see the | ynphona
data, which sounds |ike that is going to be the next dataset
that we wll see, becane |eukema is fraught with sone
accrual problens, and perhaps a single arm an additional
group of patients just treated with the DepoCyt.

It would be very reasonable to revisit this data
as data in support or along with the approval for |ynphons,

and we m ght be nore convinced. There may be sonething nore
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t hat convinces us of the correl ation between clinical
benefit and negative cytology, et cetera, and safety.

DR. DUTCHER: Dr. Raghavan.

DR. RAGHAVAN: | think that it would be a shane to
ignore data fromthree neuro-oncol ogists that while |
understand and believe in the flawed use of clinical
anecdotes, | think, you know, it is the sanme sort of story
when you go back to the early testes cancer days, we didn't
need a random zed trial to support the use of platinum based
chenot her apy.

| don't nean to inply that we don't need data
here, but | think there may be a kernel of information that
is worth pursuing. On what we have heard today, | think it
is perfectly appropriate not to approve this for second-1line
use, but | think that if the conpany and its investigators
can confirmdata that relate to sal vage use, | personally
don't think that you see patients w th carcinomat ous
meni ngitis who survive any | engthy period w thout unusual
| uck.

There is the occasional anecdote. Dave and | were
tal ki ng before about our own practices, of patients who have
survived with carcinomatous neningitis, and, sure, we have
t he occasional anecdote. Now, maybe that is all we have

heard t oday.
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But if the investigators are convinced that they
are having an inpact on the natural history of carcinomatous
meningitis, | don't think it particular matters that
cytosine arabinoside is a very poor drug for solid tunors.
| f one took that hypothesis and left it there, then, one
woul dn't have gencitovine, which is just a nodification of
t he nol ecul e.

| think ny point is that this may be a unique
clinical indication, and it would certainly be reasonable to
pursue this a little nore in a very carefully structured
Phase Il setting you have seen today. You would have to
have very good data, but it nmay be that there is an
i ndi cation there, but you don't have enough data to prove it
t oday.

DR. H RSCHFELD: | think also we shouldn't equate
free Ara-Cwith Iiposomal Ara-Cin terns of our perceptions
of the utility.

DR. JUSTICE: Hopefully, this is the |ast conment,
but I amjust a little concerned about the refractory
meni ngeal carcinoma towards this setting, as to how you are
going to denonstrate clinical benefit, because |I think you
are not likely to see reversible fixed neurologic deficits.
You nmay see sone clearing of confusion associated with
negati ve cytology, but | nean if you have any suggestions
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how to do that trial --

DR. DUTCHER: | just want to clarify nmy point
about the hematol ogic malignancies. | understand that there
is a pharmacol ogic difference and there may be even a
sensitivity difference. | just think you will see better
results in that setting that will be nore convincing that
you are seeing sonething real

| think the problemhere for all of us is, you
know, the benefit is very, very brief, and if you confound
that with a different assessnent of tine to progression
because you have got different time points when people are
assessed, you can't tell whether those nunbers are
different, the sanme or overlapping, and | think, you know,
it is a bad disease, there is no question it is a bad
di sease, and so we are torn between taking individual cases
where people have lived a few extra nonths as a result, and
assune it is aresult of this drug therapy -- is it, | don't
know -- versus what? Go ahead.

DR OZOLS: | agree with you and | don't agree
with Derek in this regard. | think totry to do a
second-line refractory in solid tunor, carcinonatous
meningitis, | think that, you know, we are all debating
whet her we should treat any of these patients with
carci nomatous neningitis fromsolid tunors, and then to say,
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well, we will put themthrough nethotrexate, and if that
doesn't work, then we are going to go and give them anot her
drug, | think your likelihood of achieving of any benefit in
that group is strictly an anecdotal issue, and I don't think
you woul d ever do a trial that could denonstrate that.

You coul d denonstrate efficacy of this, | think,
| eukem as and | ynphomas is the way to go.

DR. WLLIAVS: If we were to see nore data, the
primary endpoi nt was clinical progression, and maybe you see
it duplicated or sonmething |like that, then, that would be
sufficient perhaps | nean in terns of an endpoint.

In this case, tine to clinical progression was a
secondary endpoint, it wasn't well defined in terns of what
neurol ogi ¢ progression was, one of many different anal yses,
but if it were, let's say there were another trial and it
was a primary endpoint, and you verified this, would that be
sufficient?

DR. DAVID JOHNSON: If what you are asking is that
if the study that was done in this tunor type that nost of
us intuitively feel is likely to do better, the ones that
Jan has been tal king about, and the results were favorabl e,
then these data woul d be supportive of that.

On the other hand, suppose you did this in the

| eukem a/ | ynphoma group and you found the opposite, then
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t hese data would be virtually unbelievable it seens to ne.
| mean that is sort of the issue, but I think it is worth
doing getting the data that we have asked about.

MR. G DDES: In the sponsor's nmanual on page 29,
didn't they say that |ynphoma, and so forth, was 67 percent
versus the drug that they were using?

DR. DAVID JOHANSON: W have that.

DR. DeLAP: They are not finished yet.

| think we have gotten a | ot of good information
fromthe discussion. |If there are further coments, we
would i ke to hear them | was just going to say | don't
think we really need a vote on the | ast question unless you
all wsh to vote on it, but the nost valuable thing for us |
t hi nk has just been the discussion here.

DR. DUTCHER: That is fine I think. Does anyone
feel the urge to vote?

[ No response. ]

DR. DUTCHER: Thank you. We will adjourn. W
will be starting tonmorrow norning at 8:00 a. m

[ Wher eupon, at 5:15 p.m, the neeting was
recessed, to resune at 8:00 a.m, Friday, Decenber 19,

1997. ]
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