DEPARTMENT OF HEALTH AND HUVAN SERVI CES
FOOD AND DRUG ADM NI STRATI ON

CENTER FOR DRUG EVALUATI ON AND RESEARCH

ONCOLOGIC DRUGS ADVISORY COMMITTEE

55TH MEETING

Vol une 11

Fri day, Decenber 19, 1997

8:40 a. m

Hol i day | nn Bet hesda
Versailles I,11,111
8120 W sconsin Avenue

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



aj h

Bet hesda, Maryl and

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



aj h

CONTENTS

Openi ng Remar ks:

Sandra Swain, M D. 4
Conflict of Interest Statenent:
LT Jannette O Neill -Gonzal ez, MHS 4
Open Public Hearing 6

BLA Supplement 97-0501 Proleukin (aldesleukin)
Chiron Corporation
Sandra Swain, M D., Chairperson
LT Jannette O Neill - Gonzal ez, WHS, Executive Secretary

MEMBERS
E. Carolyn Beaman, M H S. (Consuner Rep)
Janmes Krook, M D.
David H Johnson, M D
Robert Ozols, M D, Ph.D
Der ek Raghavan, M D., Ph.D.
Victor M Santana, M D.
Richard M Sinon, D. Sc

GUEST EXPERT
Julie M Vose, MD.

PATI ENT REPRESENTATI VE
Kennet h McDonough

FDA
Patricia Keegan, MD.
St ephen Litwn, MD.
Jay Siegel, MD

Applicant™s Presentation
| nt roducti on:
Mary O Hara 6

Overvi ew of Metastatic Mel anoma
M chael Atkins, MD. 10

Ef fi cacy and Safety of Proleukin in Patients with
Met astati ¢ Mel anonma:
Lori Kunkel, MD. 22

Concl usi on:
Mary O Hara 41

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



aj h

Comm ttee Questions to Applicant

M LLER REPORTI NG COVPANY,
507 C Street, N E.
Washi ngton, D.C. 20002

(202) 546- 6666

I NC.

41



aj h

CONTENT S (Continued)

FDA Presentation

St ephen Litwn, MD. 69
Commttee Questions to FDA 92
Comm ttee Discussion 101

NDA 20-806 Neomark (broxuridine for injection)
NeoPharm Inc

Jani ce Dutcher, M D., Chairperson
LT Jannette O Neill - Gonzal ez, WHS, Executive Secretary

MEMBERS
E. Carolyn Beaman, M H S. (Consuner Rep)
Janmes Krook, M D.
David H Johnson, M D
Robert Ozols, M D., Ph.D
Der ek Raghavan, M D., Ph.D.
Victor M Santana, M D.
Richard M Sinon, D. Sc
Sandra Swain, M D.

PATI ENT REPRESENTATI VE
W I ma Carrol

FDA
Julie Beitz, MD
Karen Johnson, M D.
Robert DeLap, M D., Ph.D.
Robert Justice, M D
Robert Tenple, M D.

Applicant™s Presentation
| ntroducti on and Overview, Cinical Results,
Concl usi ons

Wlliam C. Govier, MD., Ph.D 119
Comm ttee Questions to Applicant 147
FDA Presentation

Karen Johnson, MD. 168
Commttee Questions to FDA 187
Conmmi ttee Di scussion 191

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



aj h

PROCEEDIL NGS
Opening Remarks

DR SVWAIN. | would like to call this neeting to
order. | amDr. Sandra Swain and | will be chairing this
nmorning's session. First, we would |ike to hear the
conflict of interest statenent.

Conflict of Interest Statement

LT O NEI LL GONZALEZ: Good norni ng.

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. W would |ike to disclose for the record that
Drs. Janice Dutcher and Kim Margolin have current and past
i nvol venent with Prol eukin. Because of this invol venent,
Drs. Dutcher and Margolin will be excluded from
participating in the commttee's di scussion and
del i berations concerning Chiron's Prol eukin (al desleukin).

In the event that the discussions involve any
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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
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. SVAIN.  Next, | would Iike to go around and
have everyone introduce thenselves starting with Dr. Litw n.

DR. LITWN:. Stephen Litw n, CBER

DR SIEGEL: | amJay Siegel, Ofice of
Ther apeutics, CBER

DR. VOSE: | amJulie Vose, University of Nebraska
Medi cal Center.

MR. McDONOUGH: Ken McDonough, Patient
Representati ve.

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

DR. KROOK: JimKrook fromthe Duluth dinic.

DR. RAGHAVAN: Derek Raghavan, University of
Sout hern Cali fornia.
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DR. QZOLS: Bob Ozols, Fox Chase in Phil adel phi a.

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

DR. SWAIN. Sandra Swain, Medical Oncol ogy,

Washi ngton, D.C.

DR SIMON. R chard Sinon, Bionetric Research
Branch, National Cancer Institute.

DR. JOHANSON: | am Davi d Johnson from Vander bi |t
Uni versity.

DR. SANTANA: Victor Santana from St. Jude's
Chil dren's Research Hospital

Open Public Hearing

DR. SWAIN. W have had no requests for anyone to
speak. |If there is anyone in the audience that would |ike
to make a statenment, this would be the time to do it.

[ No response. ]

DR. SWAIN: If there is no one who would like to
speak, we would like to start with the sponsor's
presentation by Chiron Corporation. Mary O Hara.

BLA Supplement 97-0501 Proleukin (aldesleukin)
Chiron Corporation
Applicant™s Presentation

M5. O HARA: Thank you, Dr. Swain.
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Menbers of the Advisory Conmttee, representatives
fromthe FDA, |adies and gentlenen: Good norning. M nane
is Mary O Hara.

[Slide.]

On behalf of the Chiron Corporation, we
appreci ate the opportunity to present data to support a
second cancer indication for Prol eukin, a reconbi nant
interleukin-2. The data that we will present today wll
denonstrate Proleukin's safety and effectiveness in patients
with netastatic nel anoma.

[Slide.]

As a brief introduction, I would |ike to go over
the inmportant m | estones that have been achieved during the
devel opnment of Prol eukin.

Prol eukin was cloned in 1983 and in less than a
year later, it was introduced into clinical trials in
patients with netastatic disease. In 1989, Prol eukin becane
the first product approved to treat patients with netastatic
renal cell cancer

In 1992, the Biologic Response Modifiers Advisory
Comm ttee recomended that Prol eukin be approved for the
sane indication, and on May 5th, 1992, the FDA issued a
license for Proleukin to treat patients with netastatic

renal cell cancer
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[Slide.]

The original product |icense application consisted
of a primary efficacy database of 255 patients treated with
Prol eukin as a single agent. Proleukin was given at a dose
| evel of 600,000 international units per kilogramevery 8
hours as a short |1.V. infusion for up to 14 doses.
Foll ow ng 9 days of rest, the cycle was repeated.

[Slide.]

In the original product |icense application,
efficacy was defined as both response rate and duration of
response. As a conmtnment to the FDA, Chiron agreed to
follow up all patients who responded to therapy and who were
alive at the last contact. Followup in this cohort of
patients have denonstrated the durability of this response.

[Slide.]

This slide identifies data fromthe | atest
foll ow-up which was submtted to the FDA. Again, this is
renal cell patients.

For the 20 patients who achieved a parti al
response, the nedian duration was 20 nonths with a range of
3 to over 97 nonths. The plus sign indicates that the
response was ongoing at the tinme of |ast contact.

For the 17 patients who received a conplete

response, the nedian duration of response has not yet been
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observed, but will be at |east 54 nonths.

[Slide.]

To further highlight this, this slide identifies
all of the patients who had netastatic renal cell cancer and
who achi eved a conpl ete response. Wat is inportant to note
about this slide is that the shortest duration is 23 nonths.
It was because of these inpressive durations of response
that Chiron initiated a retrospective analysis of patients
treated with the sane reginen.

[Slide.]

The | argest cohort of patients identified were the
270 netastatic nelanoma patients that we will discuss today.
These patients were treated on eight clinical protocols. To
t he best of our know edge, we have identified all of the
protocols that enrolled netastatic nel anoma patients treated
with this reginen.

Chiron di scussed the suppl enental application with
the FDA in a presubmi ssion neeting. At that tinme it was
agreed that the study selection process, the manner in which
the data were coll ected, audited, and presented would
support the review of the application.

On April 10th, 1997, Chiron submtted the
suppl enmental application to the FDA and the FDA granted this
application a priority review status.
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[Slide.]

Today, we are seeking the Advisory Committee's
recomendati on for approval for the use of Proleukin in
patients with netastatic nel anoma. The basis of discussion
will be the data generated from 270 patients treated in a
mul ti center environnent.

Al responders were followed for at |east three
years, providing strong evidence of Proleukin's ability to
produce durable clinical responses in patients with a poor
prognosis. The safety data generated fromthe trials
suggests that the toxicities encountered during Proleukin
t herapy are predictable, manageabl e, and generally
reversi bl e upon conpl etion of therapy.

[Slide.]

Today's proposed agenda is as follows. | wll
conclude ny introduction by introducing Dr. M chael Atkins,
who will be presenting a overview of netastatic nel anona.
Following Dr. Atkins, Dr. Lori Kunkel will be presenting the
safety and efficacy of Proleukin in patients with netastatic
mel anoma. We will have a brief conclusion and then we can
address the conmttee's questions.

[Slide.]

| would |ike nowto introduce Dr. M chael AtKkins.

Dr. Atkins is an Associ ate Professor of Medicine at the
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Harvard Medi cal School and he is currently the Director of
Mel anona and Bi ol ogic Therapy at the Beth |srael Deaconess
Medi cal Center.

Dr. Atkins.

Overview of Metastatic Melanoma

DR. ATKINS: Thank you, Mary. Good norning to the
panel and | adies and gentlenmen. | amvery pleased to have
the opportunity to be here today and present data related to
background data related to national history and the results
of conventional treatnent options for netastatic nel anoma

[Slide.]

My esteened col | eague from across the town has
been George Canell os, who has been quoted as saying that
nmetastatic nelanoma is a di sease that gives cancer a bad
name, and there is a lot of truth to this. These are
usual |y young patients, nedian age of 46, and therapy is
suboptimal with nedian survival of 6 to 9 nonths in nost
series, and 2 to 3 percent of patients surviving long term

[Slide.]

There will be 40,000 patients diagnosed with
mel anoma in the United States in 1997, and about 7,500
patients will die of netastatic disease. This represents
about 3 percent of all cancers and about 1.5 percent of al

cancer deaths. So, we do slightly better with nelanoma than
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we do with other cancers, but the striking inportance is the
10-fold increase in the incidence of nmelanoma since 1935
with the current lifetime risk being about 1 in 90, and
estimated to be approximately 1 in 75 by the year 2000.

Wth this increasing incidence, there is likely to
be an increase in incidence of netastatic nelanoma, as well.

[Slide.]

Stage IV netastatic nmel anoma presents in nmultiple
ways. This is the staging systemfor this disease. There
are patients who have nore than one | ynph node station
i nvolved, a single |lynph node that is greater than 5 cm or
fixed, greater than 5 in transit netastases, or involvenent
of skin or soft tissue beyond the site of the primary tunor,
or visceral netastases.

These top three areas are areas that involve
regi onal spread of disease and therefore m ght potentially
be anenable to | ocal regional therapy, while this group of
patients, which involve spread of disease through
hemat ogenous neans, are those that nore |ikely need to be
treated with system c therapy.

[Slide.]

The i nportance of henat ogenous spread of di sease
as a risk factor for poor outcone is shown here in this

dat abase by Balch, et al., where the two nost inportant
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single factors related to poor prognosis were the nunber of
nmetastatic sites and visceral sites of disease. A |lot of
other factors were anal yzed and felt to be not significant
factors for poor prognosis.

[Slide.]

These two factors are highlighted graphically on
these two slides where you can see that patients with one
site of disease do significantly, although not in a major
way, better than patients who have two or nore sites of
disease. In this group of patients, there nay be a few
patients who are long-termsurvivors, and this probably
results fromsurgical cure.

[Slide.]

Looki ng at visceral disease, you can see that
patients with visceral disease or visceral disease and
non-vi sceral di sease do significantly worse than patients
Wi th non-visceral disease, and there are few long-term
survivors in patients with visceral netastases.

[Slide.]

In the nultivariate analysis by Balch, et al., in
addition to nunber of netastatic sites and visceral
nmet ast ases, rem ssion duration or the tine interval between
presentation of the primary | esion and devel opnent of
nmet astatic di sease was al so found to be significant.
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[Slide.]

If you look at nultiple data series, you can see
that the sane factors keep comng up. The three that |
mentioned for the University of Al abama series are al so seen
in a larger series from UCLA, John Wayne, where organ site
of netastases, visceral netastases greater than one
metastatic site, and short disease-free interval were
associated wth poor prognosis.

I n the Sout hwest Oncol ogy dat abase recently
reviewed by Larry Flaherty, they substitute |iver netastases
for visceral netastases, and added perfornmance status as a
poor prognostic factor, and in the ECOG dat abase, they added
CNS to |liver netastases, and had performance status and mal e
gender as poor prognostic indicators.

So, there is pretty nmuch agreenent on the type of
patients who will do poorly.

[Slide.]

| f you anal yze these various series through the
l[iterature by the preval ence of these various factors, you
can see that the type of patients who were often presented
to nmedi cal oncol ogists as candi dates for system c therapy,
as reviewed in the SWOG and ECOG dat abase, have about 70
percent of patients with greater than one netastatic site
and a 1 to 2 percent five year survival.
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The type of patients who may be presented first
for surgical therapy, such as represented by the University
of Al abama or the John Wayne dat abase, may have between 50
and 85 percent of patients with single netastatic sites, and
al t hough the nedi an survival is not nuch better, this single
factor may account for the slightly larger five year overal
survival in sone of these series.

[Slide.]

VWat are the treatnent options for netastatic
nmel anoma? They include surgery in selected patients,
chenot her apy, immunotherapy with interferons, interleukins,
sone experinental vaccines, nonoclonal antibodies, or
conbi nati ons of the above.

[Slide.]

In the large surgical series that have been
reviewed in the literature, between 11 and 33 percent of
patients presenting to surgeons with netastatic nel anoma are
deened resectable and in those patients who are resected,
somewhere between 13 and 22 percent of patients wll survive
long term So, sonmewhere around 5 percent of the total
popul ati on presented to surgeons will have long-termfive
year survival

However, when | ooking at these surgical databases,

one must realize that there is bias involved, and these

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



aj h

bi ases include the fact that there is a heavier enphasis of
patients with single-site, limted | esion, therefore, nore
surgically resectabl e di sease.

These dat abases include patients with | ocal
recurrences, in-transit netastases, or multiple nodal sites
who may be nore anenable to surgical therapy, and these
patients often have received unspecified other therapies.
All of these factors tend to overenphasi ze the val ue of
surgery in this disease.

[Slide.]

What about chenot herapy? Well, a nunber of
chenot her apy agents have been | ooked at and found to have
nmodest activity with response rates in the 12 to 20 percent
range with the nost active agent and one nost commonly used
bei ng dacar bazi ne.

[Slide.]

Dr. HIl and Dr. Houghton reviewed | arge series of
patients treated wth dacarbazi ne al one, and they showed
t hat dacarbazi ne produces about a 5 percent conplete
response rate, about a 19 percent overall response rate with
about a four-nonth nedian duration of response, and only 1
to 2 percent of patients being alive at six years. So,
dacar bazine | eaves a |l ot of room for inprovenent.

[Slide.]
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There are a nunber of newer cytotoxic agents which
have been investigated, and all of these are derivatives of
the agents that | nmentioned two slides ago. They include
tenozol om de, which is a derivative of DIIC, fotenustine, a
nitrosourea used in Europe, carboplatin, vindesine,

t axot ere.

All of these have simlar response rates and where
they are reported, nedian survival and two-year survival are
not dramatically different than their parent conpounds.

[Slide.]

What about cytokine therapy? Well, interferon
al pha and interleukin-2 are the cytoki nes which are nost
commonly used. Interleukin-4, interleukin-6 are essentially
inactive, and interleukin-12 is still under investigation.
There is very little five-year survival data for cytokine
therapy for netastatic nelanonma, with the data that you wll
hear | ater today for Proleukin, with the 14 percent
estimated five-year survival being an exception.

[Slide.]

Al pha interferon, as nost of you know, has been
approved for use in the high-risk adjuvant setting, and in
metastati c di sease produces responses in about 16 percent of
patients with about a 4 percent conplete response rate, and

response is higher in patients with small tunor burdens with
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the majority of patients, at |east sone series who are
respondi ng, having their |argest | esion being less than 1.5
cm Responses are rare in patients with liver or bony
nmet ast ases.

You can see why interferon may have value in the

adj uvant setting, but it has limted value in netastatic

di sease.

[Slide.]

A nunber of conbi nation chenot herapy regi nens have
been | ooked at, and in Phase Il studies have been reported

to have hi gher response rates than one woul d expect from
DTI C al one. These include the BHD regi nen of BCNU

hydr oxyur ea, dacarbazine; the BOLD regi men of bl eonycin,
oncovin, lonustine, and DTIC, the addition of platinumto
DTI C or platinumand vinblastine to DTIC, or the Dartnouth
regi men which includes platinum DTIC, BCNU, and tanoxifen,
whi ch have been reported to have as nuch as 55 percent
response rate in Phase |l studies, but five-year data has
not routinely been report ed.

[Slide.]

The Sout hwest Oncol ogy Group recently investigated
the value of the Dartnouth reginmen, which is used around the
country in netastatic nelanoma, and in 79 patients reported
by Margolin, et al., at the |last ASCO neeting, had a 15
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percent overall response rate, 6 percent conplete response
rate, and a nedi an duration of response of eight nonths.

[Slide.]

There have been several random zed studies which
conpared conbi nati on chenotherapy to DTIC al one, this done
by Sout hwest Oncol ogy Group, |ooked at BHD versus DTIC, and
M D. Anderson | ooked at CVD versus DTIC, and although in
sone of the studies it |ooks like there is a slightly higher
response rate, the nedi an survival has not been
significantly different.

East ern Cooperative Oncol ogy Group recently
conpl eted a study conparing the Dartnouth regi nen to DTIC,
and al though this data is not yet available, if the
Dartnmout h regi men perforns for ECOG the way it did for SWOG
it isunlikely that it is going to be significantly better
t han DTI C.

So, in summary, there is no data that supports
that a conbi nati on chenot herapy reginmen is superior to DTIC
alone in nmetastatic nel anona.

[Slide.]

What about the addition to tanoxifen? Well, an
Italian group reported in The New Engl and Journal about five
years ago that the addition of tanoxifen to DTIC produced

significantly inproved response rate and nedi an survi val
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conpared to DTIC al one.

Several other groups, such as the NCI Canada,
whi ch | ooked at Dartnmouth plus or mnus tanoxifen, M D
Anderson | ooking at CVD interferon plus or mnus tanoxifen,
or Pittsburgh Cancer G oup |ooking at carboplatin and DTIC
plus or mnus tanoxifen, showed no benefit for the addition
of tanoxifen

The Eastern Cooperative Oncol ogy G oup recently
conpl eted a study which | ooked at DTIC plus or m nus
tanmoxi fen or DTIC interferon plus or mnus tanoxifen, with
this armbeing identical to the Italian group study.

[Slide.]

The data for the addition of tanoxifen is shown
here on this slide, and as you can see, in about 250
patients, there is no difference in response rate, conplete
response rate, tinme to treatnent failure, and nedi an
survi val

In summary, there is no convincing evidence that
tanmoxi fen adds anything to DTIC in this disease.

[Slide.]

The Fal kson Goup from South Africa | ooked at
interferon added to DTICin a small random zed study and
reported higher response rate, higher CR rate, and hi gher
response duration using a schedule that involved a hi gh-dose
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i ntravenous induction of interferon together with interferon
gi ven wi th dacar bazi ne.

Three other random zed studi es, however, have been
performed and showed no difference although they did use
di fferent schedul es of interferon.

[Slide.]

As part of the ECOG 3690 study, al so exam ned the
role of interferon using the sane schedul e as was used by
the South African G oup. As you can see here, when you | ook
at the benefit of interferon, there is no benefit in terns
of overall response, conplete response, tine to treatnent
failure, or median survival.

So, at the nonent there is no evidence that
interferon adds to the value of chenotherapy in netastatic
mel anona.

[Slide.]

In summary, we are able to identify the netastatic
pattern that is associated with poor clinical outcone in
this disease, and that includes patients with multiple
nmetastatic sites and visceral netastases. Surgery produces
five-year disease free survival in approximtely 5 percent
of patients, but these are usually patients with single
nmetastatic sites or single | esion netastases invol ving skin,

| ynph node, and |ung occasionally.
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[Slide.]

Si ngl e agent chenot herapy produces a five year
survival of about 1 to 2 percent.

I nterferon produces responses in about 16 percent
of patients, but the responses are largely confined to
patients with small vol unme di sease.

Conbi nati on chenot herapy or the addition of
tanoxi fen or interferon to chenot herapy has not yet been
proven superior to DTIC al one.

[Slide.]

In conclusion, Dr. Canellos was right, netastatic
mel anoma is a bad di sease. Responses to conventi onal
therapy are usually short and five year survival is rare,
and | hope you will agree that additional therapeutic
options are necessary.

Thank you very nuch.

M5. O HARA: Thank you

[Slide.]

| would |ike to now introduce Dr. Lori Kunkel.
Dr. Kunkel is our Associate Director of dinical Devel opnent
for Proleukin cancer. Lori wll be discussing the safety
and efficacy of Proleukin in patients with netastatic
mel anona.

Lori .
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Efficacy and Safety of Proleukin iIn Patients
with Metastatic Melanoma

DR. KUNKEL: Good norning. | am Dr. Kunkel and |
amgoing to present the data today on the safety and
efficacy of treating netastatic nelanoma patients with
Pr ol euki n.

[Slide.]

As you have already heard this norning, the
hal | mark of Prol eukin therapy has been the durable
responses, and as was denonstrated in patients with
nmetastatic renal cell, we can now denonstrate the sane
durabl e responses in netastatic nel anoma patients.

In fact, what you will see is that when a patient
achi eves a conpl ete response, they have nearly a 50 percent
chance of remaining disease free at five years. Thus, we
feel that Proleukin offers an inportant therapeutic option
to patients with this disease.

[Slide.]

| am going to begin with an overvi ew of the
clinical study design. Chiron had identified a cohort of
patients with netastatic nel anoma who had received single
agent Prol eukin therapy adm ni stered by BH regi nen. The
patients were enrolled between 1985 and 1993 and a

retrospective review of the data was conduct ed.
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However, Chiron did specify prospectively what the
definition of conplete responses, partial responses, and
response durations would be in order to have consi stency
across all studies.

[Slide.]

The studi es were conducted on seven NCI-sponsored
protocols. Four were intranural studies, three were
extranmural, and in addition, there was one Chiron-sponsored
study. The studies were conducted over 22 investigational
sites. W now have a nedian followup for responders at 62
mont hs, and we are thus able to bring to you a mature
dat abase.

[Slide.]

The study objectives were to determ ne the
efficacy of Proleukin therapy with respect to response
rates, response duration, progression free survival, and
survi val

In addition, we wish to identify the safety
profile in the patients with netastatic nel anoma

[Slide.]

The patients were assigned or random zed and nust
have received Prol eukin adm nistered as a single agent.
These patients all had nmeasurabl e di sease, an ECOG

performance status fromzero to 2, and a signed inforned
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consent.

[Slide.]

In addition, the institutions had established
study criteria which included cardiac and pul nonary function
screening, liver, kidney, and hematol ogi c paraneters, and
patients with CNS netastases, those patients with active
i nfections, or use of concomtant steroid therapy were
excl uded fromthe protocol

[Slide.]

Thi s defines what a course of Prol eukin therapy
was on these protocols. The patients received Prol eukin
every 8 hours by a short I.V. infusion. They received up to
a maxi nrum of 14 doses adm nistered over 5 to 6 days.

These patients were treated to maxi numtol erated
toxicity. Doses could be w thheld, however, there were no
dose reductions allowed on the protocol. There was a rest
period of 7 to 9 days, and the patients went on to receive
cycle 2.

At the end of the first course of therapy, the
patients were reeval uated, and only patients who had stable
di sease or who were responding to therapy were eligible to
recei ve additional courses of Prol eukin treatnent.

Wthin a very short tine, both the patients and

t he physici ans knew whet her or not there was a response to
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Prol eukin therapy. |[If the patient wasn't respondi ng
appropriately, they were then eligible to receive other
t her api es.

The majority of patients entered on these
protocol s recei ved one or two courses of Prol eukin.

[Slide.]

This slide sumari zes the eight efficacy protocols
that the patients were enrolled on. There were 140 patients
enrolled on the intranural studies, 118 on the extranural,
and 5 patients on the Chiron-sponsored study.

[Slide.]

Now, there was sone variability on the dose that
was planned to be adm nistered, variability between the
intramural and the extramural side, however, it is inportant
to note that all patients received a dose-intensive regi nen.
I f you |l ook at the nmedian cunul ati ve dose received in course
1, it was essentially the sane.

[Slide.]

For exanple, if we ook at the patients on the
intramural studies who were schedul ed to receive 720, 000
| W kg, they tolerated fewer doses per course than those
patients who received 600,000, thus again, the nedian
cunul ati ve dose per course was equival ent across studi es.

Now, for sinplicity, there are 5 patients on the
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Chiron-sponsored studies that will be included in the
extramural in further discussion.

[Slide.]

When we | ook at the patient characteristics on
this study, of the 270 patients who net the eligibility
criteria, the nedian age was 42 years. Sixty-four percent
of these patients were nmale and 71 percent of patients had
ECOG performance status of zero.

[Slide.]

We al so | ooked at the patient characteristics with
respect to prior treatment. Now, all patients had received
prior surgery for resection of their primary disease. Wen
we | ooked at treatnents for netastatic disease, we could see
that nearly 50 percent of patients had received one form or
anot her of prior system c therapy and had progressed on that
prior to receiving Prol eukin.

Fourteen percent of patients had received
chenot herapy, 19 percent immunotherapy, a few patients
hornonal , and 12 percent of patients had received one or
nore at the nodalities above.

[Slide.]

The ot her patient characteristics that we | ooked
at included the patterns of netastatic sites of disease, and

as you can see here, that 71 percent of patients had two or
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greater sites of netastatic organ involvenent at tinme of
Prol eukin treatment.

In addition, 69 percent of patients had at | east
one site of visceral involvenent at the time of Prol eukin
treatment. These patients had nmultiple |l esions within each
of these sites. Thus, these patients would be a group that
woul d have been predicted by what Dr. Atkins has presented,
of patients with poor clinical outcone.

[Slide.]

| am now going to nove on to discuss the clinical
endpoints of the study. The overall response rate on study
to Proleukin treatment was 16 percent with a 95 percent
confidence interval from1l2 to 21 percent. Forty-three of
the 270 patients had objective response.

What we can see is that the response rates were
very simlar on the intranural and extranmural sites with
respect to conplete responses, as well as partial responses.
Thus, we coul d denonstrate that response to Prol eukin could
be attained in a nulticenter environnent.

[Slide.]

The duration of best response has been the
hal | mark of Proleukin treatnent, and it is defined on the
studies as being the tine fromthe best objective tunor

response until the tinme that the patient progresses. This
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is inportant to renmenber because especially in the conplete
respondi ng patients, they may have had partial responses for
several nonths before achieving their conplete response,
however, their conplete response is calculated fromthe tine
t hey achi eve the conpl ete response.

The overall nmedian duration of best response is
8.9 nonths for the entire group, but nost inportantly, when
we | ook at the 17 patients who were conpl ete respondi ng
patients, we can see that their nedian duration of response
has not yet been observed, but is exceeding 40 nonths at the
time of submssion in the fall of 1996.

[Slide.]

This slide sumari zes those patients with durable
responses. They all exceed two years, and one patient is
approaching nine years currently. The positive sign
i ndi cates that these are durable responses w thout any
i ntervention.

[Slide.]

Progression free survival on this study was
defined as the tine frominitial dose of Prol eukin therapy
until the patients progressed. The overall nedian
progression free survival is 13.1 nonths. Again the
progression free survival has not been reached for those 17
pati ents who achi eved conplete rem ssion. For the parti al
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rem ssion patients, it is 8.3 nonths.

We know that for the conplete rem ssions that
their nedian duration will be in excess of 54 nonths.

[Slide.]

This is a Kapl an-Mei er plot of progression free
survival in all responding patients. As you can see here,
that 50 percent of the patients remain progression free for
at least a year, and you can also note here that we have not
seen any rel apses occurring after 30 nonths. Thus, we begin
to see the curve plateau very nicely.

[Slide.]

This is our Kapl an-Meier plot of survival of all
patients. The nmedian overall survival was 11.4 nonths for
all patients enrolled on this study. Again, you begin to
see the curve plateau and the overall survival at five years
is projected to be 14 percent.

We have 30 patients overall surviving and 20 of
t hose patients are non-responders.

[Slide.]

W commtted to |l ooking at long termfoll ow up of
all the surviving patients, and when we | ook at our conplete
responders, we can see that 10 of the 17 have ongoi ng
conpl ete responses without any further treatnent, and al

their responses are exceeding 24 nonths. Seven of the
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conpl ete respondi ng patients have rel apsed, and 2 of these
are long termsurvivors, and these patients are of
particular interest to us because Prol eukin had i nduced

mul tiple regressions at multiple sites of disease including
visceral sites. Wen these patients subsequently rel apsed,
they often relapsed at a single site, which then all owed
themto be treated with |local therapy and becone | ong term
survivors.

[Slide.]

This is an exanple of one of the conplete
respondi ng patients, and the patient presented, as you can
see here, at the tine of Proleukin treatment with over 50
percent of involvenent of her liver with netastatic di sease
and in addition, she had |ung and | ynph node invol venent.

This is your baseline. This is after one course
of Proleukin. You can see a marked reduction in the size of
her masses, and actually resolutions of several nasses.

This is the next course of Proleukin treatnment, again
continuing response, and at this point, approximately a year
after her first treatnent, she has sone scan abnormalities

t hat, upon biopsy, showed no evidence of disease. So, this
patient was coded as a conplete responding patient. She did
subsequently relapse at a local site, but was again sal vaged

and went on for a second rem ssion.
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[Slide.]

Wen we | ook at the foll owup of our parti al
responders, we can see that 2 patients who were classified
as partial responders have ongoi ng responses exceedi hg 54
and 91 nonths, but had no further intervention. These
patients were conservatively classified as parti al
responders because they had persistent scan abnornalities at
the conpletion of the Proleukin treatnent. However, they
have had no further intervention and are clinically
essentially in conplete rem ssion.

Twenty-four of our partial responding patients
have subsequently progressed, and we have 6 patients who are
long termsurvivors. Again, these patients are of interest
because Prol eukin had induced rem ssions in multiple sites
of disease in these patients and, in fact, conplete
rem ssions in sone of the sites, and when they progressed,
they often progressed at a single site, which allowed them
to be sal vaged, oftentines with |ocal therapy, and becone
| ong term survivors.

[Slide.]

This is an exanple of one of the parti al
respondi ng patients. This patient at the tinme of Proleukin
therapy had failed DTIC, interferon, and conbi nations of
DTIC, interferon, and tanoxifen.
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At the tinme of Proleukin treatment, the patient
had | ung invol venent, nultiple nodules, as you can see here,
as well as liver involvenent and | ynph node and subcut aneous
i nvol venent .

[Slide.]

This shows the post-treatnent after one course of
Prol eukin therapy, and you can see that there is marked
response in the previous sites of disease, but we do have
sone persistent scan abnormalities.

In fact, the patient's x-rays haven't changed over
t he years, but upon conpletion of treatnent, since they had
persistent scan abnormalities, they were classified as a
partial responder. The patient has received no further
treat nent.

[Slide.]

This is the same patient | ooking at the liver
di sease that she presented, again pretreatnent, after one
course, and the persistent scan abnornalities that the
patient had at last followup in 1995.

[Slide.]

This is another patient who at tinme of Proleukin
t herapy had | arge vol unme subcut aneous di sease, as you can
see here. |In addition, the patient had bony invol venent, as

well as lung involvenent. This is after one course of
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Prol eukin treatnment. The patient essentially was begi nning
to show marked regression of all tunor sites, continued on
with an additional course of treatnment. The patient was
classified as a partial responder.

[Slide.]

An additional patient who really is of interest
because they have this large, about 5 cmmass in their |ung,
7 cmmass in the adrenal gland, after two courses of
Prol eukin treatnent we can see the best response was a
partial response wth marked reduction of both the |ung and
t he adrenal | esion.

A few nonths | ater the patient, although they
continued to have regression in their adrenal netastasis,
had progression in their lung netastasis, but since they had
begun to resolve all other sites of disease, it was felt
that this was surgically resectable.

The lung | esion was renoved. The patient
continued to regress in the adrenal gland and essentially
remai ned di sease free for a nunber of years.

[Slide.]

The five year clinical outcone is inportant in
oncol ogy because it is often at that tinme that we can
consi der patients cured of their disease, but it is rare to

actually find reports of five year clinical outcone in
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patients who have been reported in the literature.

So, we felt it was inportant to | ook at our five
year data on the responding patients to Prol eukin. Wat we
can see is that 59 percent of the conplete respondi ng
patients have mai ntained their responses for at |east five
years. Twenty-nine percent of all responding patients have
response durations exceeding five years.

[Slide.]

Wth respect to survival, 76 percent of al
conpl ete responding patients are surviving five years, and
51 percent of all responding patients are surviving for
greater than five years.

[Slide.]

Now, the studies were designed to | ook at response
rate and response duration, but we felt it was al so
inportant to | ook at additional factors that may have
predi cted response to Prol eukin therapy, and of the factors
that were | ooked, there were only two that were determ ned
to be associated with a response to Prol eukin: the
patient's performance status and whether or not they had
received prior system c therapy.

[Slide.]

What this slide denonstrates is that those
patients, 191 patients with the ECOG performance status of
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zero had twice the response rate as those patients with ECOG
performance status of 1, and this association was
significant.

However, it is inportant to note that responses
were still obtained in patients with ECOG perfornmance status
of 1.

[Slide.]

Simlarly, we denonstrated that there was an
associ ati on between those patients who had not received any
prior systemc therapy. Their response rate was tw ce that
of those patients who had sone formof prior systemc
therapy. Again, this association was significant, however,
we did see responses in patients who had received system c
t her apy.

[Slide.]

We did |l ook at the characteristics of the
respondi ng patients with respect to their patterns of
metastatic involvenent, and we did not see any associ ation
to response to Prol eukin.

As you can see here, the patients with nultiple
sites of disease had a consistent response, as did those
with the patients with a single organ site of involvenent at
time of Proleukin treatnent.

[Slide.]
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The patients with visceral involvenent also had a
consi stent response conpared to those patients who had no
vi sceral invol venent.

[Slide.]

So, in summary of the efficacy, we see that 16
percent of the patients treated responded to Prol eukin
t herapy, and we saw responses in patients wth visceral
di sease and nultiple netastatic sites of disease.

Again, we could denonstrate that there were
dur abl e conpl ete responses and that of those patients who
achi eved conpl ete responses, 59 percent are cancer free at
five years.

[Slide.]

| am now going to nove on to the review of the
safety. The toxicities associated wwth this reginen are
wel | characterized. This is the same reginen that was used
for treatment of the nmetastatic renal cell patients, and the
safety in the current package insert summari zes over 500
patients, of which 102 patients included have netastatic
nmel anoma, and these are patients that were included in this
anal ysi s.

[Slide.]

As a remnder wwth respect to the toxicities, the
toxicities that are now well recognized with this regi nmen

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



aj h

were just being characterized at the tinme that these studies
were conducted, and the major toxicities are capillary |eak
syndronme, which is manifested by hypotension and
hypoperfusion in major organs, pul nonary, cardiac.

In addition, there is neurological toxicity
associated wth this dose-intensive reginmen. These patients
devel op nental status changes, confusion, and somol ence
while they are on treatnent, and there is a sepsis-like
syndrone associated with the regi nen, however, these are now
wel | characterized and, as the investigators gained
experience with adm ni stering these dose-intensive reginens,
there were treatnent guidelines established because these
becane predictable.

[Slide.]

The treatment guidelines included screening of
patients for adequate cardiac and pul nonary function, as
wel |l as renal function, and the introduction of supportive
nmeasures, the use of concomtant nedications to alleviate
the predictable toxicities, and al so the use of prophylactic
antibiotics to prevent a sepsis-like syndrone.

These treatnment guidelines have been incorporated
in the package insert since 1992.

[Slide.]

This is a summary of all adverse events reported
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in the netastatic patients in at |east 20 percent of the
metastatic patients. Essentially, these are the sane
adverse events that were seen with this regi nen when used in
the netastatic renal cell patients, and these adverse events
are listed in the current package insert.

[Slide.]

This slide summari zes all of the Grade 4
toxicities that were seen with this regi nen, by nunber and
by incident, and again these were essentially the sane
adverse events that were seen with treatnment of the
nmetastatic renal cell patients.

Al t hough these Grade 4 adverse events do occur and
are severe, the mgjority of themare reversible upon
conpletion, one to two days of conpletion of the Prol eukin
regi men.

[Slide.]

This slide sumari zes the early term nators on
this study, an early term nator being defined as patients
who did not continue on the protocol for reasons other than
progressi ve di sease or death

We can see that the primary reason for patients
termnating the study was acute toxicity and cardi ac and
respiratory being the primary reason, but you can al so see
that the long termeffects, even if the patient term nates,
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are rare.

There is one patient who had persistent cardiac
dysfunction follow ng a nyocardi al event on the protocol,
and one patient had devel oped i schem c necrosis requiring
anput ati on of netatarsals.

We al so had 5 patients who, although they did not
have life-threatening toxicities, could not tolerate the
treatnent and refused to continue. These patients, al
their toxicities had resolved at the conpletion of
treatnent, and there are no long termeffects on those
patients.

[Slide.]

This is our drug-related death rate. The overal
i nci dence of on-study drug-rel ated deaths was 2 percent.
All 6 deaths were related to the sepsis syndrone, and you
will note that all the deaths occurred before 1990, before
t he use of prophylactic antibiotics was standard of care,
and we know that none of these patients were on prophylactic
antibiotics who died fromthis syndrone.

[Slide.]

So, in summary of the safety, we recognize that
the toxicities associated with this regi nen are conmon.
They are severe, they can be severe, but they are also

predi ctable and in nost cases they are reversible upon
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conpl etion of treatnent.

| nportantly, nost of these toxicities are not
chronic or cunulative. There have been treatnent guidelines
i ncorporated into the package insert that have been put into
practice since 1992.

[Slide.]

So now we can do a conparative observati on between
the netastatic nel anona database and the netastatic renal
cell database. You can see that the patients enrolled for
these two subm ssions are very simlar, that the overal
response rate is actually remarkably simlar, and the
br eakdown of conpl ete respondi ng patients and parti al
respondi ng patients is simlar.

[Slide.]

But, nore inportantly, again, we have denonstrated
that the duration of responses is durable, with the nedian
duration of response in the netastatic nel anoma patients,
conpl ete response patients, at |east 40 nonths, and in the
metastatic renal cell patients, at |east 54 nonths.

[Slide.]

When we | ook at the drug-rel ated on-study death
rates, they are al so conparable between the two groups, a 2
percent rate on the netastatic nel anoma patients, and 4

percent on the netastatic renal cell.
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[Slide.]

So, we feel that Proleukin treatnent of patients
with netastatic nel anoma have a favorable risk-benefit, the
toxicities of those severe are also predictable, they are
manageabl e and reversi bl e upon conpleting treatnent, and
that this treatnment provides the opportunity for durable
responses in patients.

[Slide.]

Thus, we feel that Proleukin is an inportant
t herapeutic option for patients with netastatic nel anoma

On behalf of the Chiron Corporation | would like
to express our appreciation for the patients who
participated in these studies and also to the physicians and
the nurses who cared for these patients over the years.

Conclusion

[Slide.]

M5. O HARA: Qur conclusion was basically that we
feel that Prol eukin should be available for patients with
nmet astati ¢ nel anona.

[Slide.]

And we are recommendi ng the sane reginen that is
in the current package insert, so that would include the
same screening paraneters, the sanme nonitoring paraneters,

and aggressi ve managenent of the toxicities.
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W would like to thank the commttee for allow ng
us to share the data. Thank you, Dr. Swain.

DR. SWAIN. Thank you.

Committee Questions to Applicant

DR SWAIN.  We would like to open it up for
questions. Dr. Raghavan, if you could start, or Dr. Qzols.

DR QZOLS: One of the questions is how many
patients with netastatic nel anoma that you have screened
woul d be eligible for this kind of a treatnent protocol? It
seens that fromthe database that they may be slightly
younger, slightly nore fit patients than what you would
expect. The nedi an age was 42, for exanple.

So, how many patients do you think are eligible
for this type of treatnent?

M5. O HARA: Dr. Kunkel or Dr. Atkins?

DR. ATKINS: The majority of patients that we
woul d screen for netastatic nelanoma would be eligible. The
pati ents who woul d be excluded woul d be those who woul d have
CNS net ast ases or poor performance status, who probably
aren't going to be treated on many of the other protocols.

The renal function, cardiac, and pul nonary hurdl es
that these patients have to clear in order to receive this
therapy are really not a major problemfor these patients

who are usually relatively young and ot herwi se heal t hy, but
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a few patients may have concom tant other diseases that
woul d make them poor candi dates for therapy.

DR. OZOLS: Have you re-treated any of the CRs who
relapsed with IL-2?

DR. ATKINS: There is not a |l arge database with
that, but | think a few of the patients who were CRs here or
even partial responders went on to receive other therapy
that included IL-2, and sone of those are durable
responders, but the usual situation is that if you give nore
interleukin-2 after soneone has progressed, you often see
that that is resistant disease.

DR. (ZOLS: One final question about the dose. Do

you feel that this is -- obviously, this is a dose that is
in the package insert for renal cell cancer -- what about
other doses? | nean is this a dose that is accepted as

being the optimal dose in the situation?

DR. ATKINS: There are a nunber of smaller studies
in smaller series that | ooked at | ower doses or doses of
interleukin-2 conbined with interferon, and the data is just
not as good. W are still |ooking at conbinations of this
dose with other agents, such as various peptide vacci nes or
| oner doses in conbination with chenot herapy where the
results are prom sing, but we just don't have long term
followup in order to present that data now.
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DR. RAGHAVAN: | have a few questions, as well,
particularly for the group with just one side of netastatic
di sease. Wiat proportion of those patients actually had
bi opsies to confirmnetastatic invol venment?

DR. ATKINS: Al patients had bi opsy-confirnmed
nmetastatic disease in order to go on study, and docunented
progressi on of di sease before treatnent.

DR. RAGHAVAN: In the context | think | understood
the presentation that there were patients who were objective
non-responders, but who went on to survive a | engthy period
of time. Could you tell us alittle nore about what you
t hi nk was goi ng on there?

DR. ATKINS: Well, there were 30 patients who are
alive at last analysis, 20 of those are in the responding
group. The other 10 represent about 3 to 5 percent of the
total popul ation who may be the type of patients who woul d
be alive with other treatnent nodalities.

A few of those patients were m nor responders who
went on to be able to have surgical resection or sone
durabl e m nor response, but the majority of those patients
recei ved sone other therapy, be it chenotherapy or
aggressive surgery, or a few of them other inmunotherapy
regi nens that may have produced a durable response in

anot her 10 patients. W are just saying that that is an
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additive benefit to interleukin-2.

DR. RAGHAVAN: Can you tell us a little nore about
the sepsis syndrone, what are your thoughts about why it
occurred, why this prophylaxis hel ped, et cetera?

DR. ATKINS: W have |l earned a | ot about this.
Actually, in our early studies when we were giving IL-2 with
LAC, saw about a 20 percent incidence of bacterem a, which
was primarily related to catheter site infections.

Most of these patients had central catheters in,
and they had skin toxicity, colonization around the catheter
site, and staph-rel ated bacterem a, which was poorly
tolerated in a group of patients that already have the side
effects of interleukin-2.

We spent a lot of tinme trying to figure out what
the cause of this was, trying to see if it was the surgeons,
the nurses, the house staff who were responsible, and we
couldn't attribute it to any group of people, so at our
institution, and | think at other places around the country,
we | ooked at neutrophil function in these patients and found
that the neutrophils were paralyzed with response to
standard chenotactic stinmuli, such as F nmet |euphe, and this
happened about five days into treatnment around the sanme tine
when they were at risk for infection.

This is a situation that is simlar to the
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Chedi ak- Hi gashi syndrone, which is associated with

staph-rel ated infections, which can be benefitted by
prophylactic antibiotics, so that led to a series of trials
around the country with prophylactic antibiotic therapy,

whi ch has reduced the incidence of infection to about 3 or 4
percent, and the infections you see are nore |likely Staph
epiderm dis and Staph aureus, and not associated with the
same serious consequences.

DR. RAGHAVAN: | was intrigued by the rather snal
series of Chiron patients agai nst a background of rather
| arger series. It was n equals 5. Maybe it was expl ai ned,
but | guess | mssed it. Could soneone comment on the
pur pose of that series?

DR. KUNKEL: The 5 patients that were enrolled on
t hat Chiron-sponsored study were part of a larger study that
treated many patients with different types of cancers.

Those patients received essentially the sanme dose-intensive
reginmen. So, for conpletion, they were included in the
analysis for primarily safety reasons, but also we | ooked at
efficacy in those 5 patients.

DR. RAGHAVAN: It seened to nme that they actually
recei ved substantially a | ower dose-intensive reginmen than
the others. Now, wth 5 cases, | understand that we can't
draw any major conclusions. Did you see any responses in
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t hat group?

DR. KUNKEL: Actually, we did see a parti al
response in that group. It is actually one of the durable
responses.

DR. RAGHAVAN: Wi ch brings us back to Dr. Ozol s’
guestion, which is let's talk a little nore about dose
intensity, and noving away fromthe big data sets, could we
look a little nore at the other quanta of data that you have
either in renal cell or nelanoma. Dr. Atkins is well known
for work in both areas, so take us through that.

DR. ATKINS: | think it is wong to assune that
j ust because those patients received a | onwer anmount of
i nterl eukin-2 per dose, that they received a | ess intensive
regimen. | think Dr. Kunkel showed that the amount of
interleukin-2 that they received per course was very
simlar, and since not every patient receives all their
doses during a course of therapy, they are sort of each
treated to their individual MID, and with both of those
regi mens, patients received as nuch interleukin-2 as they
could tolerate.

In renal cancer, there is sone data that | ower
doses of interleukin-2 have an activity that is fairly
simlar to what is seen wth high dose bolus interl eukin-2,

but the data that is out there now seens to indicate that
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the response durations are not the sanme with those | ower
doses, and it is nore anal ogous to what you m ght see with
interferon in renal cancer.

We don't even have that degree of confidence with
| oner doses of interleukin-2 in nmelanoma where the response
rates are significantly lower if you give interleukin-2 by
conti nuous infusion of subcutaneous adm nistration in
mel anoma, and we don't even get to the point of talking
about durability of response.

Where | ower doses of interleukin-2 may find a role
is when it is given with chenotherapy or potentially with
ot her agents, such as interferon or vaccines or potentially
interleukin-12, and we are al so actively |ooking at ways of
trying to dissociate the toxicity of interleukin-2 fromits
anti-tunor effect by giving a variety of agents that m ght
bl ock TNF or nitric oxide production.

DR. RAGHAVAN: You showed very el egantly the fact
that many of the provocative Phase Il trials in the nel anoma
literature have been di sappointing when tested in random zed
fashion. | ampersonally quite confortable with the idea
that you don't need to do a controlled trial of
interleukin-2 in this context. However, | wonder if you
coul d take us through your thoughts on what sort of studies

you think mght be needed at a later tine to confirmthe
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bi ol ogi cal activity of interleukin-2 and nost particularly,
what your strategy would be for |ooking at the question of
dose.

Is it time to start asking a high dose/l ow dose
gquestion, do you need to conpare interleukin versus
interferon, and so on?

DR. ATKINS: At the nonent, we don't have enough
data with | ow dose interleukin-2 in nelanoma to justify a
hi gh dose versus | ow dose study using interleukin-2 in
nmetastati c nel anoma.

We are | ooking at a national |evel at conbination
of chenot herapy plus interleukin-2 and interferon versus
chenot herapy al one to see whether interleukin-2 adds to
chenot herapy in that context using a reginen that is safe
enough to be admnistered in a cooperative group setting.

We al so hope to potentially | ook at ways of giving
interleukin-2 together with various inmunogeni c peptides
that m ght potentially be conpared to interleukin-2 al one,
as well as wth various toxicity reduction agents that may
allow us to | ook at dose relationship between toxicity and
response.

| don't think the data with interferon is
sufficient enough to justify its use in the mpjority of

patients with netastatic disease although we still use it
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quite frequently in patients who have had regi onal disease
or netastatic disease resected, and we are | ooking at
interferon in that setting, but the interferon reginen is a
pretty dose-intensive reginen, as well, and | ower doses of
interferon that have been | ooked in the adjuvant setting
have not been shown to be effective.

So, dose intensity seens to be a recurring thene
for i nmunot herapy in nel anona.

DR. RAGHAVAN. | would accept that it is a
recurring theme. | think I would al so question whether it
iI's necessarily a proven outcone, and it seens to ne that you
could certainly, with a reginen that isn't a panacea, it
clearly has a role but isn't a panacea, | am puzzl ed that
you are not interested in specifically exploring a |esser
| evel of dose intensity to ascertain whether you actually do
| ose percentage survival points.

DR. ATKINS: W have done this a nunber of tines,
and the results just aren't there. The response rates are 5
or 10 percent, and durabl e responses aren't seen.

DR. RAGHAVAN. Nunbers of cases that you have
| ooked at in those series?

DR. ATKINS: Around the country, there are
probably several thousand patients who have been treated

with | ower doses of interleukin-2 either alone or interferon
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in a variety of different series.

DR. SWAIN.  Dr. Sinon.

DR. SIMON:. There is one aspect of the data that |
am havi ng troubl e understanding, and I wonder if you could
clarify for nme. It is sort of based on figure 4.2 of your
NDA, which you show a Kapl an- Mei er plot of progression free
survival for the CR patients, the PR patients, and the
responders conbi ned.

For the CRs you show that the curve pl ateaus at
about 60 percent, so since you had 6 percent of your
patients were CRs, 60 percent of 6 percent is about 3.6
percent, so that would account for 3.6 percent of five year
survi val

Now, for your PRs, that curve plateaus at it |ooks
i ke about 10 percent, and you had 10 percent of your
patients PRs, so 10 percent of 10 percent is 1 percent, so
t hat woul d account for 1 percent of your five year
survival s.

So, 3.6 percent plus 1 percent is 4.6 percent, but
you are claimng you have a five year survival rate of 14
percent. So, who are the other 9 percent, are these
patients who had progression, the PRs who had progression,
but subsequently were treated with sonething el se and becane
five year survivors or what?
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M5. OHARA: | would like to ask Dr. Yoshizawa to
first comment on the curve, and then Dr. Kunkel

DR. YOSH ZAWA:  Carl Yoshizawa from Chiron
Corporation. If | understand you correctly, you are
referring to progression free survival in just the
respondi ng patients. That 14 percent that was referred to
was overall survival, so it includes the time fromstart of
treatment to response. Also, it includes all patients
i ncl udi ng non-responders.

DR. SIMON:. That is what | amtrying to get at.
This curve would account for 4.6 percent of five year
survivors. You clained overall 14 percent, so there is a
m ssing 9.5 percent. Are those accounted for by
non-responders who were treated subsequently on sone ot her
treatment and went on to be five year survivors, or is it
accounted for PRs who went on to be treated and becane five
year survivors?

DR. KUNKEL: At the tine of the submi ssion in
1996, we knew that there were 30 patients who were
definitely alive and 39 patients who were lost to foll ow up

DR. SIMON: Thirty patients alive in five years
out or just alive?

DR. KUNKEL: Alive. So, this is a Kaplan-Meier

pl ot, the expected survival, five year survival. W also
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knew that there were 39 patients lost to foll owup, so the
nunbers are cal cul ated based on that.

Wth respect to the non-responding patients, there
are 10 non-respondi ng patients who are alive, and as Dr.

At kins indicated, we do have sone foll owup on those
patients.

M5. OHARA: | would |like to have our consultant,
Dr. C. Fai Pang further elaborate on the plot.

DR PANG | want to clarify the definitions for
progression free survival. For progression free survival,
it is considered as an event if patients either progress or
die. For survival, if they progress and didn't die, it is
not an event. That accounts for the difference of the
proportions.

So, for progression free survival, if patients
progress, but did not die, so it is considered an event, and
that is the difference between the progression free survival
proportions and this survival proportion.

DR. SIMON: | understand that. | think what
accounts for it is the 39 patients lost to followup. |
think claimng a five year survival of 14 percent is not
correct. | think the five year survival rate for the
overall group is less than 14 percent, and because you have

censored patients who are lost to foll ow up, you probably

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



aj h

censored patients who died, and that gives us a biased
Kapl an Mei er curve.

DR. ATKINS: | think of the 30 patients who were
alive at the last analysis, 10 of those were non-responders
who are alive. Twelve of those are patients continuing in
response, and 8 of those are patients who responded, then
progressed, and got treated with sone other therapy,
sonetinmes just |ocal therapy, who are still alive.

That accounts for the 30, and then you were
tal ki ng about the difference in denom nator.

DR SVWAIN:  Dr. Santana.

DR. SANTANA: | want to get back to this issue of
clarify for ne about dose and early term nation patients.
Can you tell us what percent of patients had any tenporary
stopping of interleukin-2 during first cycle, and if so,
what al gorithns were used for dose nodification? And a
corollary to that question is, do you have any data relating
the patients that responded regarding the dose received and
their ultimate toxicity during the cycle 1?

DR. ATKINS: The medi an nunber of doses of
interleukin-2 received, | believe is about 22, so the
maxi mum coul d have been 28, but many of these patients
therefore, probably alnost all of them had doses held, and

the doses were held for the standard reasons, the sane
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reasons we hold doses for patients with renal cell cancer
receiving interl eukin-2.

They are patients who have | ow bl ood pressure that
requi res pressor support, patients who have neurol ogic
toxicity, such as agitation or restlessness or sl eepiness,
patients with significant diarrhea, occasionally breathing
probl ens, occasionally cardiac arrhythm as, and anytinme
where we thought that giving another dose m ght put a
patient at risk, we held, allowed for sone of the toxicity
to resolve, and then proceeded once we felt it was safe.

DR. SANTANA: Proceeded at the sane dose?

DR. ATKINS: At the sane dose. There were no dose
nodi fications at all in any of these reginens.

DR. SANTANA: And the next question was in these
patients that responded, could you relate any toxicity or
doses to their ultimte chance of having a response?

DR. ATKINS: W couldn't correlate severe toxicity
W th response. Many patients were treated to their
i ndi vidual MID, but that could have been a different problem
in each patient, but there was no correlation with degree of
toxicity individual patient or as a whole in response.

DR SWAIN:  Dr. Vose.

DR. VOSE: Wre there any specific sites of
vi sceral involvenent that appeared to have better outcone
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conpared to other visceral sites based on response rate?

DR. ATKINS: No. Liver and lung responded
apparently equally to cutaneous and | ynph node di sease.

DR. VOSE: Was there any assessnent by volunetric
CTR or other analysis as far as | ow vol une versus high
vol une di sease as far as response rates or survival?

DR ATKINS: The nmedi an tunor volune for al
responders was slightly, just under 25 square centineters,
so this was significant tunmor burden for the responders. |
don't know the data is -- Lori, do you want to comment, is
there data on how the responders conpared to the
non-responders in terns of tunmor burden?

DR. KUNKEL: W do have data for the tunor burden
on the responding patients. For the non-respondi ng
patients, target |esions were neasured, so we don't have the
conpl ete tunor burden for those patients. They were only
measured for target |esions, whereas, our responding
patients, every |esion was neasured.

We do have a slide that shows a relationship
bet ween progression free survival and tunor burden, but
there is no relationship between that.

DR. SWAIN.  Dr. Johnson.

DR. JOHNSON: | want to cone back to an issue that

Dr. Raghavan touched upon. Dr. Atkins, | thought an
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excel l ent review of the subject matter, tal ked about a
nunber of pilot studies that gave very excellent results
fromsingle or even nmulti-institutional trials, but then
subj ected to random zation in larger nulticenter trials
failed to live up to their expectation.

How is this different? How is what you are
telling us now different than what these other data --

DR. ATKINS: | think the major difference is it is
a different nodality and the durability of the responses are
different than what was seen with any of those other
approaches, and this a 270-pati ent database treated at
multiple sites using a specific reginen. So, | think that
is the major difference.

DR, JOHNSON. If we accept that, why should we not
performa random zed trial? Wy should we not take these
carefully selected patients and subject this type therapy
and then conpare it to standard therapy?

DR, ATKINS: | think it would be very difficult to
do a random zed trial when you have treatnent option
associated with durable benefit, albeit it in subset of
patients, and to preclude patients frombeing able to
receive that option

DR, JOHNSON. If, in fact, there is a 10 percent

survival, benefit of five years, we will give you that
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benefit of doubt just for the sake of discussion, and 5
percent of patients highly selected that received DTIC, or
frankly may not have received anything, were found to be
alive at that interval of tinme, how could you argue the
poi nt you just nade?

DR. ATKINS: | would say that this a bad di sease
and these patients need whatever treatnment options are
avai |l abl e.

DR, JOHNSON: It is not a question of denying them
treatnent option. | would say that probably the Dartnouth
Goup said that their therapy should be none denied to
anyone, as well, when they first reported it.

DR. SWAIN. | guess one of the points that you are
getting at is the selection bias --

DR JOHNSON: Right.

DR SWAIN: -- that is obvious in the studies, and
you made several points in your discussion that disease free
interval was inportant. Do you have any information on that
in your patients, and the patients who were non-responders
and survived?

DR. ATKINS: Do you want to comment on that?

DR. KUNKEL: W do have disease free interval for
t he responding patients. For the non-responding patients,
that data was not collected prospectively. For the
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respondi ng patients, the nedian di sease free interval was |
bel i eve 22 nont hs.

DR SWAIN: | agree with Dr. Johnson's point. |
think you can liken it to bone marrow transplant for breast
cancer, and everyone said you can't do random zed trials in
that, you have to transplant everyone, but obviously, that
is not true, so |l think it really is a very good point
because it is a very highly selected group of patients.

DR. KUNKEL: | would actually say that | don't
think it is a highly selected group of patients. These were
patients with poor prognostic factors, they had multiple
sites of disease. They had nmultiple visceral sites, and
they had failed the best avail able therapy at that tine and
at this tine.

DR. SWAIN. | guess the correct way to say this,
there is a selection bias just because it wasn't random zed.

DR. KUNKEL: That is correct.

DR. JOHNSON: You didn't present data, but you may
wel | have the data, about gender. D d that nmake a
difference in outcone? The very dramatic slides you showed
were all wonen, and | amjust wondering if wonen did better
or was that a selection bias?

DR. KUNKEL: It may have been an inadvertent

sel ection bias, but no, that was al so analyzed in the

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



aj h

patient characteristic response to Prol eukin, and there was
no difference in gender with respect to either partial or
conpl et e response.

DR. JOHNSON. | guess for nme personally, | stil
believe a random zed trial should be done. | wll just
state that for the record, but there was a group of patients
that I was inpressed about, and that was those 34 patients
who had in fact had recei ved chenot herapy and were treated
with interleukin, and there was sort of a passing comrent
about those patients, but do you have nore detail ed data
about that group of patient, and how did they fare?

DR. KUNKEL: Yes, we have a slide on patients who
had received prior -- the responding patients who had
recei ved prior chenotherapy.

DR. JOHNSON: | amreally interested in the 34
patients who had received prior chenotherapy, the totality
of that data set. It is admttedly a small group, but I
mean if you were to show ne that the response rate was the
sanme, the long termsurvival in that group was the same, et
cetera, | would be personally nore convinced.

[Slide.]

DR. KUNKEL: These are the responders with prior
chenot herapy. Patient 014KC is actually one of our |ong
term conpl ete responding patients. The prior cheno was not
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defined. These patients received platinum nelphal an,

pl ati num DTI C, DTIC, and CVP, and nel phal an and DTI C, which
were fairly standard at that tinme or available treatnments at
that tine.

As you can see, there are two of those patients,
respondi ng patients, alive.

DR. JOHNSON: And that first patient who only
responded for 2 1/2 nonths, but who is still alive, what
transpi red next?

DR. KUNKEL: This was one of the patients that i
tal ked about where they had conplete remssion at all sites
of disease, and then progressed. | think this particular
patient progressed in soft tissue site, and then was
resected at that site, and has remai ned di sease free since
that tine.

DR. SWAIN.  Dr. Sinon.

DR SIMON: | just want to clarify one of the
answers that was given. Soneone said there were 39 patients
lost to followup fromthe point of view of this surviva
curve. Was there sonme explanation for that? And then
soneone said there were 30 patients alive. | would like to
sort of rationalize those nunbers. | would |like to get sone
information on you say if it is 30 patients, what is their
tinme since |ast contact? How up to date is this data? | am
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trying to decide whether there is an issue here of patients
were listed as alive in your survival calculation, but
actually, they were dead and you just couldn't find them

DR. KUNKEL: Chiron has been conmmtted to trying
to find all these long termfoll owups, and we have recently
updat ed the database. The date of |ast contact for all the
alive patients was '96, so they have been recently foll owed
up, and I amsure they are continuing to be foll owed up, but
that data was at the tine of presentation

We have recently updated our database, and | don't
know whether Dr. Litwin would prefer to speak to this since
he has that data. That was not included in the subm ssion
because the update cane after that.

DR. SIMON. What about the 39 patients lost to
fol | ow up?

DR. KUNKEL: We actually have | ocated death dates
on all but 10 patients now.

DR. SIMON: Say that again.

DR. KUNKEL: We have | ocated death dates on al
but 10 of those 39 patients, so now we have 10 patients | ost
to followup of the entire database, or a 4 percent lost to
fol | ow up.

DR. SIMON: But that is not reflected in this

survival curve or your claimfor five year survival
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DR. KUNKEL: No, because the data was presented at
the tinme -- this reflects the subm ssion data.

DR SIMON:. My inpression is that your actual five
year survival rate for the group of 270 patients is
sonething of the order of 5 or 6 percent. Do you have sone
reason for thinking that is not the case?

DR. PANG \VWhat we are going to be show ng are the
five year survival probabilities. It is overall survival as
opposed to progression free survival, and this was in Dr.
Kunkel 's presentation.

[Slide.]

So, probably it would be nore appropriate for you
to use these rather than those for progression free
survi val

DR. SIMON: | have seen the overall survival curve
in your subm ssion, but what | amsaying is that is not a
reliable figure, because of the lost to followup patients
the way the Kaplan-Meier curve, it assunes there i s not
i nformative censoring. There is informative censoring, so |
understand that. | amsaying the data that goes into that
curve | don't think is correct.

DR PANG | see Dr. Litwn is |eaving

[ Laught er. ]

DR. PANG | think I wll take the approach of

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



aj h

beggi ng for forgiveness rather than asking for perm ssion.
We have updated survival curve with the information that Dr.
Kunkel referred to with now only 10 patients lost to
foll ow up, and the survival curve doesn't change very nuch.
The five year survival rate drops from 14 percent to 12
percent, but is not 5.

Perhaps there is a certain amount of informative
censoring that took place, but not to the extent that you
are suspecting.

M5. OHARA: It is inportant to note that the
followup information that we are tal king about, those dates
of death, these were all non-responders, so | wanted to
clarify that point.

DR. SWAIN: | just had one question. Since 1990,
have there been any deaths in your database using the
conpound?

M5. O HARA: | amsorry. You are tal king about
t he clinical database?

DR. SWAIN:  Yes, and all the renal cell and al
t he database you have, because you said since 1990, you have
instituted the prophylactic antibiotics, and | guess it has
been wi dely used.

DR. ROSENBERG.  There has been a great dea
| earned about dealing with the toxicity of interleukin-2,

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



aj h

and, in fact, in our first 200 patients, our
treatnent-related nortality was between 3 and 4 percent, but
a random zed trial that taught us that prophylactic
antibiotics could virtually elimnate conpletely septic
conplications, and the need to exclude patients that had

i schem c heart disease led to a nodification in the way
patients were managed.

We, since 1990, have treated over 1,000 patients
with a single treatnment-rel ated death, and in one
consecutive series of 806 patients, all treated wth a high
dose reginmen, did not have a single treatnent-rel ated death
in 806 consecutive patients.

So, | do believe that wth appropri ate managenent,
this high dose interleukin-2 reginen, in our case it is
720,000 International Units/kg can be very safely
adm ni stered by groups with experience.

DR. SWAIN.  Thank you. Dr. Siegel, | think you
had a questi on.

DR SIECGEL: | actually had a comment while we
were tal king about selectivity and perhaps, Dr. Rosenberg,
you coul d stand by because you could conment on this nore
than | coul d.

One of the issues regarding selectivity was the
fact, | believe for the intranural program that there were
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in many cases back in the late eighties, many nore patients
applying for the protocol than actually could be enroll ed,
and that there was sone sel ection process based on
assessnent, largely ability to tolerate the protocol, that
may have occurred, and there may al so have been selectivity,
and this is sonething | don't know about this protocol, but
| would i ke to know.

There may al so have been selectivity in that |
believe that at certain tinmes there was a del ay of perhaps
two or three nonths for when patients were initially
proposed and consi dered to when they could be enrolled, so
that in the presence of a rapidly progressive di sease, which
may have nedi an survival of six to eight nonths, there was
an additional factor that you had to not only neet
eligibility criteria at the tinme of proposal, but then two
or three nonths |ater, when ability to enter the protocol
was there, you still had to neet the simlar criteria.

Was that in fact the case?

DR. ROSENBERG I n general, there would only be a
few week delay at nost. These are obviously patients that
have wi despread netastatic di sease, quite anxi ous about
their situation, and | can't think of a situation where a
two- nont h del ay woul d have taken place because of an
inability to put a patient in the hospital, for exanple. |
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woul d think that is generally, probably about a two-week

del ay.

Now, when it cones to sel ection again, we take al
coners. |If we don't take a patient, it is only because we
did not have an open slot. In our clinic, we can only take

four new patients a week, but then it is just the first
referral that cones in. It is really first cone, first
serve.

The patient selectivities are strictly on the
basis of performance data, as well as the elimnation, as
witten in the protocol, of patients that have evi dence of
i schem c heart disease, elevated creatinines or elevated
[iver function.

| would just take an opportunity to nention that
in our own experience now, fairly extensively, with
interleukin-2, but also with aggressive conbination
chenot herapy reginens, that the critical difference when one
uses high dose interleukin-2 in patients with nmetastatic
mel anoma, is the durability of the conpl ete responses, which
| have not seen with any other treatnent.

| f you achieve a conpl ete response, then the
i kelihood that you will ever recur is small. In our own
experience, far less than half of the conpl ete responders

have ever recurred, and our |ongest responders now wth
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multiple sites of netastatic di sease are out over 12 years.

So, | want to focus on the durability of conplete
responses, which | don't think you can achieve with any
ot her avail abl e treatnent.

DR. ATKINS: Wthin the Cytokine Wrking G oup,
there was very little selection bias except for the
selection bias that is inherent in a patient being notivated
enough to cone to a referral center, but that is not nuch
different than for the patients we would treat on other
chenot her apy protocol s.

DR. SWAIN:  Are there any other questions fromthe
coommttee? M. MDonough.

MR. McDONOUGH: Havi ng had nel anoma, | am St age
I11. | am4 years 9 nonths fromsurgery, 4 years 6 nonths
fromending treatnent on interferon. You are talking about
the random zed testing. | went through that because at the
time that | took interferon at the University of Pittsburgh,
| was put in the conputer mx, and it was high dose, |ow
dose, no dose. | prayed for high dose. What would be the

point of me going into a programand then comng out with a

pl acebo?

| wanted to fight for ny life. So, that is ny
vote on the random zation and testing. | don't know how you
woul d achieve -- and | understand where he is trying to go
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with | ower doses do not have as much toxicity and the other
probl ens invol ved.

| am asking these questions as a patient, and
there may be sonme patients out here that would |like to ask
t hese questions. You are tal king about an entry criteria.
How stringent is that for the pul nonary and the cardiac? |
mean you say stringent, but | don't know what that neans,
because | am 66, | am | ooking at people up there have a
medi an age of 41. | amnot going to blow up the balloon or
| amnot going to do the treadm Il as well as they do.

DR. KUNKEL: The entry criteria fromthe
st andpoi nt of cardi ac and pul nonary, which are probably the
two nost relevant to age, are be able to go on the treadm ||
and not have evidence of ischem c changes that you are about
to potentially a nyocardial infarction and therefore, would
not tolerate | ow bl ood pressure, and to have pul nonary
function that is what we call a FEV-1 of 2 liters, which is
about half of what the normal FEB-1 m ght be for a patient.

MR, McDONOUGH: |If | would flunk those tests,
Doctor, could | waive it as a patient, the requirement? In
other words, | want it anyhow. Could | say to you treat ne,
| will sign a waiver or whatever?

DR ATKINS: If interleukin-2 was only being

adm ni stered as part of the protocol, you wouldn't be able
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to participate in the protocol. | guess if it were
comercially avail able, you could then discuss it with your
physi ci an.

MR. McDONOUGH: Last question. | amsure you have
had people in the study that have been treated by interferon
as | have. Fromwhat | read up there, or what | saw, and
what | have read here, | amleast able to respond because |
have had interferon? In other words, | wouldn't do as well
as sonebody that hasn't, or did | msinterpret that?

DR. KUNKEL: Actually, the study wasn't designed
to | ook at patients who had prior interferon, although we
subsequently did an analysis on that. There were only a few
patients who had received interferon on the study. Although
the response rate is higher in those patients who have
received no therapy, we still saw responses, and we saw
dur abl e responses, in patients who had received interferon,
but there were few patients on that study.

So, | hope that clarifies it.

MR, McDONQUGH: Last question. |f approved, this
woul d be available in Pittsburgh?

[ Laught er. ]

DR. ATKINS: It is currently being offered in
Pittsburgh, and certainly if approved, would be available in
Pittsburgh, and that is certainly one of the centers that
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has a | ot of experience.

MR. McDONOUGH: The protocol is going on still in
Pittsburgh? | nean if | would relapse, | could get in at
Pitt? This is all selfish. | realize it.

DR. ATKINS: | see the doctor who runs the

treatment at Pittsburgh in the back noddi ng, but | would
hope you woul d never be in that situation.

MR, McDONOQUGH: After having been exposed to John
Ki rkl and [ phonetic], it is good enough for ne.

DR. SWAIN:  Are there any other questions fromthe
comm ttee?

If not, we will take a break and come back at 10
o' cl ock.

[ Recess. |

DR. SVAIN.  Next, we would like to proceed with
the FDA presentation by Dr. Litw n.

FDA Presentation

[Slide.]
DR LITWN Good norning. | amDr. Stephen
Litwin. | wll present the CBER review for al desleukin IL-2

as proposed for the treatnent of netastatic nel anona.
[ Slide.]
There were a nunber of CBER staff who participated

very actively inthis review They are listed on this
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slide. | understand | m ssed the opportunity to comrent on
Chiron's followup data. W received that data one day
before this neeting, and although | really appreciate the
confidence that the conpany has in us, it is enough tinme to
wor k.

[Slide.]

Starting in 1985, and proceeding for about eight
years, a series of studies were done which explored the
treatnent of solid tunmors with IL-2. In January 1990, the
Bi ol ogi ¢ Response Modifiers Advisory Comnmttee, actually,
the first neeting of it, discussed and consi dered the use of
IL-2 for treatnment of renal cell carcinona.

They requested that the sponsor return with
further information. A year and a half later, in 1992, they
again reconsidered this. At this tinme, there was nore data.
They had noved from 174 to 255 patients. They were
mul ticenter studies, and there was further foll ow up data,
and there was a favorabl e recomrendati on.

Approxi mately five nonths later, FDA licensed IL-2
for renal cell carcinonma.

[Slide.]

The current package |abeling reads, "IL-2 induces
dur abl e conpl ete responses or partial responses in a subset

of renal cell carcinoma patients.” The |abeling further
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urges that there be very careful patient selection and that
cardi ac and pul nonary function testing be done.

The rationale for approval by the FDA and the
commttee, and taken fromtranscripted records of the
commttee, there was | ess enthusiasmfor the superiority or
even conparability of I1L-2 for renal cell carcinoma because
of the single armformat of the study and the fact that
there is a high reported incidence of spontaneous regression
in renal cell carcinona.

Rat her, the favorable result was based on three
factors pointed out at the time: the presence of durable
rem ssions in the patients, the extensive regression of the
tumor burden in these patients, and finally the fact that
bul ky di sease woul d respond.

[Slide.]

The sponsor now proposes that there be a
suppl enentary or additional |abeling as foll ows:

"Al desleukin is indicated for the treatnent of adults with
nmet astati c nel anoma. "

The sane dose and the sane route of adm nistration
woul d be used. | won't go through this, you have heard it
tw ce al ready.

[Slide.]

| will begin the first section of my presentation
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which will deal with the experinental design and the study
popul ation and the results. | should point out that the
data is very straightforward. CBER concurs fully with the
sponsor in the endpoints and data presented, and the nethods
of analysis chosen. You have seen the data in the briefing
packages, and you just heard it very clearly presented by
Dr. Kunkel .

For those reasons, for all of those reasons | am
going to try to concentrate, not on the description, but to
a greater degree on those el enents which we consider
i nportant for eval uation.

To start with the experinmental design, 8 studies
were integrated into a single-arm database of 270 patients.
The data was obtained froma nunber of sources. There were
3 dat abases that represented information collected at the
time the studies were done.

In addition, there was a retrospective audit by
t he conpany of all of the patients who responded, 43
responders, and there was al so sone audits of about half the
patients for collection of safety data.

There were two doses used. The 720,000 | U kg,
will refer to as the high dose. It was used in 147
patients. The 600,000 | U kg was used in the extranural

studi es, the higher dose in the intranmural studies.
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There was no dose reduction. Doses were w thheld
for adverse events, either Gade 3 or G ade 4. There were
291 patients who were registered, 21 were considered
ineligible, |leaving 270 eval uabl e patients; 22, or about
close to 10 percent, discontinued the study prematurely. |
wi |l discuss this further under safety.

[Slide.]

Moving on to the study population, the eligibility
requi renments were for histologically proven netastatic
nmel anoma and patients who had failed standard therapy. They
al so had to have neasurable | esions. Standard therapy was
not defi ned.

[Slide.]

Initially, in the studies, the eligibility
criteria were limted to those usual chem cal and
hemat ol ogi ¢ val ues that you usually find in baseline studies
and illustrated on the first two lines, for Studies 0054,
0097, and 0053, which are all intramural studies. The
nunber of patients is shown here.

In Study 0063, which is an extranural study,
pul nonary function testing was added. Approximately five
months later, in Study 0170, cardiac function testing was
added included a stress treadm || and the presence of no

evi dence of heart di sease.
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Finally, about a year and a half after that --
this is in 1988, | believe -- the cardiac function testing
was intensified wth a thalliumstress test.

Al though the eligibility criteria were not
conpletely specified -- and | think this issue has been
di scussed actually -- were not fully specified at the
initiation of the study, there is | think anple reason to
think that there was nore intensive testing before
eligibility was determ ned.

[Slide.]

In the study popul ation, the stage of the disease
at the tinme of entry to the study, using the current AJCC
criteria, were not specified.

CBER did an analysis of 6 out of the 8 studies, 6
of the largest of the 8 integrated studies, and we found
that 24 percent of the patients had sites of disease that

were confined to cutaneous of subcutaneous or |ynphatic

sites. In the face of the lack of anatom c |ocalization,
t hese patients cannot be distinguished as either Stage I1I1B
or Stage |1V, Stage II1B being disease between the primary

site and the netastatic site, and Stage |V being distant
met astati c di sease.
Once again, | think the discussion has already

taken place. There was sone issue as to whether any
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sel ection, degree of selection bias may have been
encountered in selecting these patients. W have no witten
information in what was submtted to us, whether patients
were enrolled as they cane through the door and net
eligibility requirenents or if sonme indirect selection bias
was i ntroduced, for exanple, by the ability of patients to
be notivated enough to travel |ong distances to appear at
the NCI for the initial screening.

[Slide.]

Turning to outcones, there were no prospective
endpoi nts designated. The sponsor has chosen to enphasize
response rates and nedi an duration of response as the
critical endpoint for efficacy. CBER agrees that these are
the appropriate pieces of data to be | ooked at in
determ ning the results.

The response rate was 16 percent, that is, there
were 43 responders out of 270 patients. O these, 17, or 6
percent, were conplete responders and 26, or 10 percent,
were partial responders.

The duration of response for all of the responders
was 8.9 nonths. The ranges are shown here. More
inportantly, for the partial responders, the nedian duration
of response was 5.9 nonths.

[Slide.]
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This rather busy but inportant slide takes up the
i ssue of the consistency between the studies that were
integrated into the database. | have listed five studies
here. These are the studies that had nost of the patients.

As a matter of record, let nme indicate that the
Chiron study, which was 5 patients and is not shown here,
had 2 responses, 1 partial and 1 conplete.

Turning now to the conparison that is shown in
here, using selected features arising fromthe study,
denographi c features between these five studies were
relatively simlar. They are not shown.

The percentage of patients wth visceral disease
is shown on the first row of data. The percentage of
patients with 2 or nore sites of involvenent is shown on the
second row. Total IL-2 refers to the cunul ati ve dose of
| L-2 delivered. Once again, one can conpare the sites, and
they are reasonably conparabl e.

The | ast row shows two pieces of data in each
cell, the conplete response and the partial response. The
nunmber of overall responses, that is, objective responses,
in these five studies ranged between 13 percent and 18
per cent .

The conclusion fromthese studies, as far as they

can be taken, is that the studies are reasonably conparable
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and can be conpared to determ ne efficacy and to coll ect
safety data, despite the differences in doses. These three
studies were intranmural and given at 720,000 unit individual
dose. Differences in tinme of performance rangi ng over 8
years, and the questions that arise about eligibility
criteria.

[Slide.]

Turning to safety, virtually all the patients had
severe adverse events. 95 percent of patients had Grade 3
adverse events, 35 percent of patients had G ade 4,
life-threatening adverse events.

Doses withheld in nost patients. W took a | ook
at the nunber of patients who received at | east 28 doses per
course, which would be the maxi mum nunber that could be
given. There were 18 of the 270, a little over 5 percent.
Al'l the remai nder of the patients had doses w thhel d.

One can gain sone idea also of the role of
tolerance in this because if one conpares the nedi an dose,
that is, the nedian nunber of doses for the first course,
and those patients who received the high dose, that is, the
720,000, there was 16 as conpared to those who received the
| oner dose, which was 22.

There were 22 early termnations, 16 were due to
toxicity, 5 patients refused further participation. Al had
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|isted adverse events. There was 1 patient who chose
alternative therapy and left the study.

There was a 2 percent death rate, 8 patients died
on study, 6 of whom were considered to be drug rel ated.
wi |l discuss that in a nonent.

[Slide.]

The adverse events are listed here. This is the
cunmul ative experience for Gcades 1 through 4, for both the
renal cell carcinoma data and the current netastatic
mel anoma data, and there are 25 patients invol ved.

Despite the fact that the adverse events seened to
involve virtually every body system there were 4 major
types of events, cardiovascul ar, pul nonary, renal, and, on
the next slide, sepsis, which seened to dom nate.

About three quarters of the patients experienced
hypot ensi on, which in many cases required pressor agents,
ot her cardi ovascul ar probl ens included arrhythm as, both
supraventricul ar and ventricular, and a nore anorphous
listing called cardi ovascul ar di sorders.

There seened to be a coupling of toxic problens,
of ten hypotension and, in sone cases, followed by oliguria
and anuria, and in sone instances, pulnonary distress,
suggesting that there was sone series of events cascadi ng.

The expl anation of hypoperfusion of organs has
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been forwarded.

[Slide.]

This is a further listing of adverse events of
vari ous body systens. Let ne call your attention to the
infections on the bottom Al though the percentage is
relatively low, Grades 1 through 4, considering sonme of the
other data that | have presented, infections were involved
in5 out of the 6 deaths, according to Dr. Kunkel, actually
6 out of the 6, alittle hard to tell.

[Slide.]

These are the 6 IL-2 related deaths. These have
been extracted fromthe clinical precis, a nore full version
of which is included in the briefing docunent. Once again,
sepsis was involved in virtually every one of these deaths.

Al so, there was a picture of nmultiorgan failure,
whi ch is sonmewhat hard to put together, associated with
this. It should be noted that of the deaths, all 6 occurred
at extranmural sites. There were no deaths in the intranural
sites.

[Slide.]

For purposes of conparison, | have listed here the
IL-2 rel ated deaths associated with earlier studies of renal
cell carcinoma. They are, 2 of them nyocardial infarction,

1 cardi ac tanponade, 2 episodes, 2 deaths due to sepsis, 1
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due to bowel perforation and sepsis, 1 due to G bleeding, 3
pul monary conplications, and 1 unknown.

[Slide.]

| would Iike now to nove to the second section of
my presentation, which focuses on a series of four review
i ssues, which we think are central to evaluation of the
data. They are the consistency of the eight studies, the
definition of the patient population, the durability of the
response, particularly in the partial responders, tunor
regression, and sone further analysis of the PR data, and
finally, the prognostic vari abl es.

| have already presented essentially the data with
respect to consistency and the conpari son of those five out
of the eight studies for cardinal features.

| will nove on to the definition of the patient
popul ati on.

[Slide.]

In the first two rows of data, we can see that the
age and the gender distribution is consistent, reasonably
consistent with published denographic descriptions. The
ECOG st atus and percentages of ECOG PS 0, 71 percent, 1 and
27 percent ECOG 2, 2 percent.

Si xty-ni ne percent of the patients had visceral
i nvol venent, 71 percent had 2 or nore sites of disease.
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These data suggest that this is an advanced netastatic

mel anoma popul ati on. However, there are limtations in a
very large part of the data. As nentioned earlier, the
stage of the disease at the tinme of entrance into the study
was not specified.

There is also limted information on prior
t herapy, on the type of prior therapy, for exanple, the
br eakdown of i mmnotherapy into the exact type of
i munot her apy, the duration of prior therapy, the response
to prior therapy, and the duration of that response.

This data is present partially for sonme of the
responders, although not adequately, and is virtually absent
along with tunor burden data for the non-responders.

[Slide.]

We turn nowto the third issue, that is,
durability and tunor regression.

[Slide.]

These are the conpl ete responders. | have listed
the conpl ete responders who at the tinme the study was
conpleted at the end of 1966, were still in rem ssion.
There were 10 of the 17.

Those who rel apsed were 7 of the 17, and they are
listed in the second group.

Anmong the conpl ete responders, there were very
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durabl e rem ssions. They ranged from 8 years plus 8 years
to the last one, which is still 2 years. Anong the conplete
responders who have rel apsed, there were 3 which were
relatively shorter. It depends on one's definition of a
durabl e response. The data, | think, by and | arge, support
the point of view that the conplete responders showed

dur abl e responses.

[Slide.]

The picture is different for the parti al
responders. O the 26 partial responders, only 3 were in
remssion at the tine the study ended, and 23 had rel apsed.
O those 3, one was quite long, at 7-plus years, another at
4 years. The third patient elected to have intensive
chenot herapy and a bone marrow transpl ant, and was censored
fromthe study.

If we ook at the rel apsed partial responders, you
can see that there are many who have 1, 2, 3, 4-nonth
[imted durations of response. | think the data speak for
t hensel ves.

[Slide.]

This slide | ooks at the degree of regression of
the tunor in the partial responding patients. The data has
been organi zed into cohorts of sorts, so that on the first

row of data, you can see those with 90 percent or nore, and
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that includes 7 of the 25 eval uable patients. There was 1
patient of the 26 partial responders in which there was no
basel i ne data, and we could not eval uate.

80 to 89 percent response of 5 patients, et
cet era.

At this point, the last two slides that | have
shown, the durability of the responses and the parti al
responders, and the degree of regression of the tunor
permts a conparison of the current data to those that were
originally pronulgated for the renal cell carcinoma
i censure.

As | nmentioned earlier in ny discussion, the three
maj or factors that were involved in the favorabl e response,
the favorable result for the renal cell carcinoma included
the durability of the response, particular in the
responders, the degree of tunor regression, and finally, the
ability of bulky tunors to respond.

In conparing them let me start with the rena
cell carcinoma. The durability of the renal cell carcinoma
as nentioned by Dr. Kunkel now exceeds 20 nonths nedi an
duration of response. The durability, not shown on this
slide, the durability of the response for the partial
responders for nmetastatic nelanoma is 5.8 nonths in

conpari son
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Wth respect to regression of the tunor burden, it
was reported that for the renal cell carcinoma, over half,
15 out of 28 of the partial responders, had over 90 percent
regression of the tunor burden.

In the netastatic nelanoma patients, shown on this
slide, the conparable figure is 7 out of the 25.

In both the renal cell carcinoma studies and in
the current studies for netastatic nelanoma, it seens
evi dent that both bul ky tunors can respond to the therapy.
All in all, the responses seen here, particularly anong the
partial responders for the nelanoma, seem nuch | ess dramatic
than those noted for the renal cell carcinonma.

[Slide.]

A series of analyses are shown on the next two
slides and summarized on the third of the partial responder
group. Rather than list the average data for this group
what | have chosen to do is show just 7 of the 26 parti al
responders, and these are the partial responders who have
the | ongest duration of response listed in order of |ongest
duration on downwar ds.

The points that I will nake, the next five or six
points that I will nmake, however, although illustrated by
this data, are equally valid for all 26 of the partial
responders.
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Let's begin with there is considerabl e tunor
burden as noted fromthese cross-product neasurenents.
Bul ky di sease can respond, but there is no necessary
rel ati onship between the tunor burden, at |east that we
could elicit, and the response.

Finally, the response duration and the tunor
burden, when inspection is used, not quantitative, but
i nspection of the 26, shows that there is no obvious
rel ati onshi p between those who have | ong responses and | ess
tunmor burden or nore tunor burden

[Slide.]

This is the same 7 patients along this parti al
responders. The second columm of data shows the nunber of
days fromthe first dose of IL-2 to the decl ared objective
response. The nedian for this was 133 days with a very |ong
range starting at about 30 days and reaching well over to
800.

Al nost all of the responses occurred after the
first course of therapy, although repeat courses were given
in sone patients. |In inspecting the data for the responses
-- and | amtal ki ng about inspecting the serial data which
is not shown here -- it was obvious that even after a
partial response was declared, there continued to be
regression of the tunor burden, often at a very late point
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intime. This seens characteristic of the response.

The final columm of data lists the nunber of days
that patients received IL-2 after their partial response,
their objective response was declared. You can see in this
slide 5 out of the 7 that I show you. Anong all 26 parti al
responders, actually 20 out of the 26 continued to receive
IL-2 after they were in rem ssion.

The inpact of this with its attendant need for
hospitalization and intensive care unit, and the attendant
exposure to toxicity, | think is evident, and nust be
considered particularly for those partial responders of
relatively short duration.

O her studies were also done. | wll go through
themrelatively briefly. | do not have themillustrated.

As | think nentioned earlier, both visceral and non-visceral
sites of disease appeared to respond. On inspection of the
data, there seened to be no predilection for particul ar
tissue sites that we could discern.

O the conplete responders, 2 out of the 17 had
liver lesions which seened to be sonmewhat underrepresent ed.
O the partial responders, the nunber was higher. It was 12
out of the 26 liver |esions would respond. There was only 1
patient with CNS disease. | believe those |esions also

r esponded.

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



aj h

The degree of response in the | esions was al so
| ooked at. 1In general, patients who responded, all of the
| esions would respond relatively conparably. There were a
[imted nunber of patients in whom sone of the sites of
di sease woul d not respond. They are listed in the briefing
package.

[Slide.]

To sunmari ze the data that | have just presented,
there are sone partial responders who have a | ong duration
of response. | have shown you the 7 patients who have over
a year duration of response, but nost partial responders do
not .

There is a substantial tumor burden. Bul ky tunors
can respond to IL-2. The response duration does not appear
to be related to tunor burden. Responses occurred at a
medi an of 133 days and usually after the first course of
I L-2, and 20 out of the 26 partial responders received IL-2
after their objective response.

[Slide.]

| will turn nowto the last review issue, that is
prognostic vari abl es.

[Slide.]

| have listed first those factors that are not

associated wth the reponse. They include age and gender,
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vi sceral involvenent, yes or no, dichotonous, and the nunber
of netastatic sites, at |least in our hands.

[Slide.]

O all of the anal yses that were done of the
vari abl es, nost of which were done by the sponsor, but sone
al so by CBER, only two stood out as having a relationship to
the tunor response, as pointed out by Dr. Kunkel. That is
the ECOG status and prior system c therapy.

Patients with a performance status of ECOG zero
had a 19 percent response rate as conpared to 9 percent.
Patients who | acked, who did not receive system c therapy --
and we had grouped all of the systemi c therapies -- which
were 147 had not received any system c therapy, had a higher
response rate, 21 percent versus 10 percent.

Usi ng an odds ratio, these figures are
significant. The nunbers did not cross 1.

[Slide.]

Once again, returning and reorgani zing the data
that | have just presented on ECOG status, in patients --
| ooking at it slightly differently -- looking at the first
row, 71 percent of patients for ECOG performance status
zero, 29 percent for 1 or 2. As | nentioned earlier, only a
smal | percentage were 2, only five patients or 2 percent.

The response rate in the performance status zero
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patients was 19 percent versus 9 percent. The death rate in
the performance status zero patients was | ess than 1 percent
versus 6 percent in the patients with ECOG PS 1 or 2.

| f you look at this vertically then, a patient who
is ECOGPS 1 or 2, had a 9 percent chance of responding, and
a 6 percent chance of dying. W consider this data as
strongly suggestive of a trend, which should pronpt a review
of the inclusion of these patients in studies.

On the ot her hand, these data should be
interpreted cautiously. The nunber of patients with a PS 1
or 2, with respect to the response rate, is relatively | ow.
In interpreting the nunber of deaths, it nmust be borne in
mnd that all of the deaths, 6 out of the 6, occurred in the
extramural sites, and the extramural sites enrolled a higher
percentage of patients with PS 1 or 2 ECOG status, so that
the correlation that we may be | ooking at here could equally
well be with the site of performance or the experience of
the principal investigators, as well as wth the ECOG
status. That issue cannot be settl ed.

[Slide.]

| amgoing to nore or less skip these. Dr. Atkins
has really touched on these points nmuch nore deftly and in
much nore detail than we have.

We have pointed out the primary use of DTIC.  The
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response rate is often reported from1l5 to 20 percent, a
mnority of the responses are conplete responders.

Let me just namke a general statenment with respect
to conbi nation therapies that have been tried of all sorts.
In general, although the data on the response rate is nore
prom sing, is higher, the nunber of conplete responders
remain | ow and as far as one can determ ne, the nedi an
durations or responses are al so short.

In general, the current treatnent for netastatic
nmel anoma at this point is unsatisfactory.

[Slide.]

This sinply is the second slide, which I wll not
get into.

[Slide.]

The |l ast three slides summarize this presentation.
First, the issues regarding the study population, that is,
the definition of the study popul ation, the definition of
t hose patients who could benefit nost and woul d have the
| east toxicity fromthe application of this agent.

It is very limted. There are a nunber of
problenms. | pointed out these again, the issue of patient
sel ection has been discussed, the |ack of staging by current
st agi ng net hods. The dose given is difficult to determ ne.

First of all, because of the use of two different
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doses in four and three of the studies respectively. Also,
there was a great deal of variation between patients even in
the same study with respect to dosing, because of the

tol erance issue, and also the fact is that some patients
recei ved nore than one course of therapy.

The inpact then of dose effect is very difficult
to judge. There is very limted data, | think |I have
touched on this point a nunber of times, particularly on
prior therapy, and particularly in the remainder of the
popul ati on characteri zed as non-responders.

[Slide.]

| ssues regardi ng safety. The changes that have
been made in the managenent of fluids and pressors, the
i ntroduction of prophylactic antibiotics, and the possible
i npact of changes in nore stringent patient selection have
been nenti oned.

It is unclear as to what the inpact of these
alterations in the nmanagenent, as |ogical as they appear.
All of the 6 deaths occurred between 1987 and 1990. They
were before the introduction of the antibiotics. There is
no way to conpare the death rate per year or in the studies
with this limted data. There is no evidence that the
changes in managenent have nmanaged to deal with effectively

the problens of severe toxicity.
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ECOG 1 and 2 patients have higher toxicity and a
| oner response rate. That has been revi ened.

The risks of infections once again is unclear, and
the etiology and the risk of cardiovascul ar adverse events
is particularly uncertain at this point. Although there
appears to be sonething there, they are certainly not fully
known.

Finally, it should be nentioned that with a 16
percent overall response rate, there were 84 of 100 patients
who unfortunately had to be subjected to the hospitalization
and attendant toxicity that was invol ved w thout any
di scerni bl e benefit.

[Slide.]

Finally, issues regarding efficacy. The majority
of the partial responses are short, although there are sone
of duration. There is limted, though not insubstantial,
tunmor regression. There is a need for continuing therapy or
at least as this protocol and studies were carried out after
t he obj ective response.

The major clinical value would be seen in the
limted nunber of durable conplete and partial responses, as
| think enphasized by Dr. Kunkel, and in the availability of
IL-2 as an alternative therapy.

Thank you for your attention.
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DR. SWAIN:  Thank you very nmuch. We will open it

up to the commttee for questions.
Committee Questions to FDA

DR SWAIN.  Dr. Ozols.

DR. QZOLS: Is there any information on those
patients who did not have any prior chenotherapy prior to
getting IL-2, and then did not respond to IL-2, what their
subsequent response rates were to standard chenot herapy?

DR LITWN:. | don't have any information on that.

DR. KUNKEL: The follow up data on the
non-respondi ng patients with respect to subsequent treatnment
was not obtai ned, however, | think their survival curve
reflects what happened to those patients. They were
eligible after one course of treatnent with IL-2 to receive
what ever avail abl e therapy was out there.

DR. RAGHAVAN. That was a nice review. Just to
kind of set everything into clear context, you presented for
us your overview of 250 patients, the vast majority of whom
had a perfornmance status of zero.

If you tried to summari ze patient benefit from
t hose 250 cases w thout specifying conpl ete regression,
partial regression, but just saying at the end of your
anal ysi s, what percentage of patients benefitted from

treatnent out of the denom nator of 250, what figure would
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you put on that?

DR LITWN | would say of the 270 patients, 6 or
7 percent in the conplete responder and the parti al
responder groups had durabl e enough rem ssion, so that it
woul d be no argunent that anybody woul d have about that.

DR. RAGHAVAN: In the groupings that you | ooked at
-- and you may have said it, | mght have mssed it -- there
were clearly two dosage |evels, the intra- and extranural
dosi ng bei ng about 15 percent different.

Were you able to assess differences in patterns of
toxicity, requirenents of hospitalization, that would give
you any sense that even at that noderately high dose |evel
that there was a difference in the toxicity profile?

DR LITWN W saw no differences in patterns of
toxicity. The data on that point was limted, but we saw no
differences. | will ask Dr. Kunkel if she has anything
further to add to that, between the 720 and the 600.

DR. KUNKEL: What we did denonstrate is that those
patients who received 720,000 tol erated fewer courses, so
their toxicities would occur earlier in the cycle. It was
15 conpared to 20, | believe, with the 600, but al
patients, as Dr. Litwn has pointed out, really experienced
Grade 3 effects, but they are reversible.

DR. RAGHAVAN. | actually do have one ot her
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gquestion while you are on your feet. Sonewhere in the
interaction with Dr. Litwin out of the room and so on,
there are sone data floating around that | have just not
captured that relate to late followup of patients who were
| ost.

You had 39, which is a significant proportion.
You have tracked down 29 of them |Is it a reasonable
assunption that those 29 patients died pretty close to the
time that they were |ost?

DR. KUNKEL: Actually, that is the truth. W were
able to go back and | ocate death dates on all those
patients. It didn't inpact on our nedian overall survival.

DR. RAGHAVAN: But it would have brought your tai
down sone.

DR. KUNKEL: No, it didn't. Well, it would bring
it down, | think 2 percent, 1 or 2 percent. You had 2
per cent .

DR. SWAIN.  Dr. Sinon.

DR. SIMON:. The fact that they did close to the
time they were considered lost to foll ow up would have the
maxi mum effect, so it is not a conforting sort of issue, but
| was going to ask a question to Dr. Litw n here.

This study basically shows durable rem ssions for

-- well, there were 13 patients that are essentially stil
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going with long-termrem ssions, and you m ght nake an
argunment that there were 20 patients who had sone benefit.

So, it is basically sonewhere between 5 and 7
percent of the patients had durable rem ssions. |If you take
basically DTIC or chenotherapy reginmens for a simlar kind
of selection of patients, what percent would have | ong-term
durable rem ssions? |Is it zero, is it 2 percent, is it 5
percent ?

DR. LITWN M understanding, which is only from
the literature, and probably can be expanded by Dr. AtKkins,
is that it is a 15 percent to 20 percent response rate, and
of those, about a quarter are conplete responses, and those
i nclude nost of the durable rem ssions, so we should be
talking of a figure less than 10 percent, | think, and
possi bly much | ess than that.

DR. SIMON:  Well, | nean for this series, it is
only 5to 7 percent, so if it is saying that it is |less than
10 percent for DTIC, isn't saying anything really. | mean
that gives us no basis for believing that this is any better
t han DTI C

DR. SWAIN.  Dr. Atkins, do you want to respond?

DR. ATKINS: | spent a lot of tinme |ooking at al
of those articles that | ooked at DTIC and ot her conbination
chenot herapy, and paying particular attention to those that
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were associated wth greater than 5 percent, five-year
survival, and there was always a trenendous sel ection bias
for patient with surgically-resectable disease in that group
of patients.

I f you |l ook at patients presenting with 70
percent, with nore than one site of disease, conparable to
this, the answer to your question is 1 or 2 percent in the
ECOG and SWOG dat abase.

DR SIMON:. Wth a proportion of performance data,
zero patients simlar to this series?

DR. ATKINS: Yes, exactly, and in the |large
reviews of DTIC alone that | presented, it is 1to 2
percent, as well.

DR. SWAIN.  Dr. Johnson.

DR. JOHNSON: That sounds |ike a reasonable
figure, 1 or 2 percent. It also has to be tenpered with the
fact that none of those patients had a thalliumstress test
prior to being deened a PS zero. So, even if you nmake the
groups conparable on PS status, there is still an inherent
sel ection here that goes towards selecting out, in this
series of patients, a much better, nore fit patient.

So, if you want to really make -- | nean if it is
1 or 2 percent, and let's assunme that, and this is 5

percent, that additional 3 percent could be on the basis of
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but that is what we don't know.

DR, SWAIN.  Ms. Beanan.

M5. BEAMAN: Maybe it was stated earlier, but |
woul d |i ke to hear again a coment on the general quality of
life rating for those patients who discontinued the study.

DR. KUNKEL: A formal quality of life wasn't
obtained on this study, but | think probably that that
question is best addressed by the investigators who took
care of the patients and, say, saw themin foll ow up upon
conpletion, so we will turn it over to Dr. Atkins first.

DR. ATKINS: Well, nost patients experience
significant side effects that required themto be in the
hospital while they were receiving therapy. These side
effects usually would begin to resolve as their treatnent
stopped. Patients would be well enough to be discharged
within 1 to 2 days after finishing therapy.

By 3 or 4 days after finishing their first week of
t herapy, they would be well enough to get up and out of the
house, and be eating again, and by the tinme they cane back
in for their second week of therapy, they would be pretty
much returned to their baseline, get their second week of
t herapy, which would be, say, days 15 to 19, and then they

woul d have a simlar or maybe a day or two | onger recovery
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fromthat, so for about five weeks of tinme, they were either
in the hospital or recovering fromtherapy.

Then, they would get evaluated a few nonths |ater
and if they were getting benefit, they m ght get nore
therapy. |If they weren't show ng benefit, that was the end,
they had their shot. The only durable effects of
interleukin-2 therapy were vitiligo, which happened nore
frequently in the responders, sone thyroid dysfunction,
whi ch was usually resol ved spontaneously by 10 nonths, and
in the subset of patients presented here, tunor response.

DR. KEEGAN: In addition to that, we m ght add
that there were two patients with nyocardial infarctions and
one patient with an anputation.

DR. JOHNSON: What was the anputation?

DR. KEEGAN: It was for gangrene.

DR. SIEGEL: | think there were simlarly in the
renal cancer database, a small, a limted nunber of
patients, but a real nunber of patients with ongoing
toxicity effects.

DR. LITWN: | should add that the data that we
are tal king about is for the 22 patients who di sconti nued
the study. There was al nost no data on the remai nder of the
patients, and | don't think that is a |large enough group to

be eval uated for the residual of this. It is hard to
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believe that patients who suffer fromoliguria, anuria,
supraventricul ar tachycardi as, et cetera, would not have
sonme damage to an organ system

DR. ATKINS: | was speaking fromny persona
experience of 10 years of treating these patients, and |
have not seen any durable side effects except for what |
have nentioned. | don't have personal experience wth those
two patients that were described in the 22, but it is really
true. As a matter of fact, even we send patients out with
el evated creatinines, nmaybe four or five, and we don't
recheck them before we bring them back four weeks |later for
an |.V. contrast CT scan, because we know that it is going
to be fine, and it always is.

DR. SWAIN. Dr. Raghavan.

DR. RAGHAVAN: While you are on your feet, M ke,
can | just get you back to one question | asked, because it
is kind of still bothering me a little bit, and it probably
reflects nmy | ack of know edge of this area.

The issue of dosage. You answered ny previous
gquestion by saying that there was a bi g database out there
of lowdose IL-2, and | thought |I heard you say that nost of
that was in conbination studies done with interferon, other
chenot herapy, and so on.

Could you just clarify for nme is there a nice,
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cl ean, well-conducted set of trials done by investigators of
t he Cytokine Wirking G oup caliber, if I can call it that,
intranural, extramnural-intranmural associ ated, whatever, that
is just a very clean Phase Il assessnent of, say, half-dose
IL-2, and what | amgetting at is obviously the very

i nportant issue of cost, that if this goes through, while I
know t hat the sponsor is going to be altruistic, ny previous
experience in life is that nore costs nore, and so | would
like to be clear in ny owmn m nd that 600 or 700 is the |evel
that is required.

The thing that is worrying nme is the issue that |
don't personally view chenot herapy as wonderful therapy for
mel anoma, and | wonder to nyself if the studies were done in
conbi nation, is there the potential that |ow dose IL-2's
effect has actually been vitiated sonmewhat by the
association with other treatnents. That is what | was
trying to get at before.

DR ATKINS: | was tal king about conbinations with
interferon or with vaccines where | amnot aware that there
woul d be any detrinental effect. The Cytokine Wrking G oup
has | ooked at other schedules. W gave interleukin-2 by a
conti nuous infusion which uses a | ower anmount of |L-2,
probably about 20 or 30 percent of the anount of IL-2
al though it does have toxicity of its own that requires
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inpatient therapy. | think Dr. Dutcher was the first author
of that paper, and there was a three-year, 5 percent
response rate in that study.

DR. SWAIN: Are there any other comments? | guess
we should go on to the questions.

Committee Discussion

DR. SWAIN: The first question. This |license
application describes the results of eight studies,
enrolling a total of 270 patients, treated with a conparabl e
dose and schedule of IL-2. Approximtely 70 percent of the
study popul ation had visceral disease and nore than one site
of nmetastatic disease, 74 percent of the patients had ECOG
PS O at baseline and all nmet stringent entry criteria
regardi ng cardi ac and pul nonary functi on.

The pool ed data reveal ed an objective response
rate of 16 percent and CRrate of 6 percent. The nedian
duration of response for patients achieving a PR was 5.9
mont hs; 10 of 17 conplete responders remain in rem ssion for
over 2 years. The objective response rate for other single
agents in this disease ranges from5 to 25 percent wwth CR
rates of 1 to 4.5 percent. Median response durations for CR
patients treated with other single agent therapies has been
up to 15 nonths.

The first issue is please discuss the type and
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quality of the responses observed; and secondly, the
popul ation treated in this pool ed data set.

Do you want to start with Dr. Qzol s?

DR. QZOLS: W actually spent about an hour in
doing this, this norning |I guess.

DR. SWAIN.  Summarize it.

DR. QZOLS: | think the issues regarding the
patient selection aren't answerable. | nean there clearly
was patient selection that went into place, but what we are
hearing is that the majority of patients with nmetastatic
mel anoma woul d, in fact, be eligible for this type of
treatnment, and | think with the same caveats that we used
for using this treatnent in renal cell, | think we can
sel ect an appropriate popul ation.

The quality of the response | think is the nost
conpelling clinical aspect that we have heard. The duration
of the response is very neaningful and very significant, and
clearly associated with clinical benefit. | nmean the
response rate is obviously Iow, but the duration of the
rem ssions is inpressive.

DR. SWAIN. Does anyone el se have anything to add?
| think we all agree with that.

The second part is considering the rate, quality,

and duration of response, can one conclude that IL-2
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provides clinical benefit for patients wth nmetastatic
mel anoma?

Dr. Raghavan.

DR. RAGHAVAN: | think that there is clear
evidence that there is clinical benefit for selected
patients and | think that, as Dr. Ozols said, the thing that
is nost inpressive is the duration of responses. It has got

to be held in the context that the alternatives that such

patients have are very limted. So, | think the answer is
yes.

DR QzOLS: | agree.

DR. SWAIN: |Is there any further discussion on

t hat point?

We need to vote on that. Everyone who feels that
there is clinical benefit fromlIL-2 for patients with
nmetastatic nel anonma, raise their hand.

[ Show of hands. ]

DR. SWAIN:. It is unaninous.

The second question is about the toxicity. 95
percent of the patients experienced grade 3 toxicity and 35
percent grade 4. Treatnent required hospitalization in an
| CU setting during the IL-2 adm nistration and in the
post-infusion period. The treatnent related nortality,

6/ 270 was not dissimlar to the treatnent related nortality
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of 11/259 in the renal cell studies.

Mortality was disproportionately higher in
patients with a performance status of 1 to 2 versus 0. A
| ogi stic regression analysis indicated that the performance
status of 0, lack of prior system c therapy, and greater
nunber of |L-2 courses adm nistered correlated with a higher
response rate. Current labeling for use in netastatic renal
cell cancer restricts use to ICU facilities and to patients
wi th normal cardiac and pul nonary function and notes that
response rates were higher and nortality rates | ower anong
patients with a performance status of 0.

Pl ease discuss the toxicities of IL-2.

Wul d anyone else |ike to add any conments?

t hi nk we have di scussed that pretty thoroughly. Any other
addi ti ons?

DR. SANTANA: Could I ask a question?

DR SWAIN. Sure.

DR. SANTANA: After the postmarketing of IL-2 for
renal carcinoma, does the sponsor have any data whether the
use of IL-2 in that setting, the intensive care units
outside of clinical research units, has changed a different
nortality figure or conplication rate?

DR. SVWAIN.  Dr. Litwn.

DR SIEGEL: It is very hard for us to have
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denom nators. CQccasional events get reported, but in the
post marketing period it is hard to ascertain both the
efficiency of reporting or the denomnators in terns of
usage. | amnot sure we can get a good handle on that.

As has been indicated, over the period of
studies, we did ook at nortality rates in particular, and
there were 2 or 3 or 4 deaths each year, '87, '88, '89, '90.
As the fluid managenent and identification of patients
clearly inproved, the antibiotic prophylaxis started |ater,
but there a very small portion of the database is in
patients who are after '90 or so.

DR. KUNKEL: W need 40 and 43, 44.

[Slide.]

W were actually interested to see how t he deaths
related to the enroll ment on these studies, so what this
summarizes is the nunber of patients enrolled by years
bet ween 1985 and 1993. The red represents septic episodes,
and as you can see, there was one episode in '87, two in
88, two in '89, one in '90, and then we did not have any
epi sodes of death related to the sepsis-like syndrone in
‘91, '92, and '93.

[Slide.]

When we | ook at our postmarketing, which is slide
43, and as Dr. Siegel nentioned, of course, we don't have a
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denom nator for this. These are postmarketing reports of
sepsis. This isn't necessarily reports of sepsis with the
reginen that we are bringing to you today, but includes
continuous |.V. and short |.V. infusion, as well as

subcut aneous.

We do have 20 reports of sepsis and there were 7
deat hs between that tinme period of '92 to '97 attributed to
a sepsis-like syndrone.

VWhat we al so | ooked at was whet her or not these
patients had received prophylactic antibiotics, and none of
t he deaths associated with the sepsis-like syndronme had the
patients been on prophylactic antibiotics.

So, that is what we know about our postmarket
surveil |l ance.

DR. SANTANA: W all recognize that is
underreporting, too.

DR QZOLS: | think you can also add to that what
Dr. Rosenberg said, in the last 700, 800 patients, in their
dat abase they did not have any deaths, so | think the
| earni ng curve was clear, and the managenent of these
patients has inproved and the selection to sonme degree, but
| think the death rate is nmarkedly decreased into the
accept abl e.

DR SWAI N: If there is no nore discussion on that
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point, in view of the responses and the toxicities, should

|L-2 be indicated for use in netastatic nel anoma?

Dr. Ozol s.

DR QZOLS: Yes.

DR. SWAIN. Dr. Raghavan?

DR. RAGHAVAN: Yes.

DR. SWAIN:  Any other discussion? Ckay.

So, we will take a vote and all that say yes,
raise their hand to the question, should IL-2 be indicated
for use in netastatic nel anom?

[ Show of hands. ]

DR. SWAIN: It is unaninous.

| f approved, should the | abel further restrict the
use of IL-2 to specific popul ations, such as a performance
status of 0? Dr. Vose.

DR VOSE: | would just |ike to make a comment
that al though there were not nany of the patients that were
| ower performance did respond, there were a few patients
that did benefit fromthat, so | don't think that one should
restrict the | abeling, but just as the precautions that are
already there, that there is a higher response rate in
patients with better performance status, and let the
physi ci an use their proper judgnent.

DR. SWAIN. M. MDonough.
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MR. McDONOUGH: |If it canme down to it for ne, and
| were inthe 1 or 2 group, | would still want the right to
take ny shot.

DR. SVWAIN. Does everyone agree or have any ot her
comments? Dr. Krook

DR KROOK: | will play the devil's advocate with
you only because | treat patients and there are tinmes when
you have to turn to a patient and say the side effects are
wor se than the treatnent.

Now, you and | can go around and around, and |
woul d probably bend to that, but I would give you a good
argunment that when | see the toxicity here, nost of use who
are treatnment physicians don't like to precipitate death and
all the problens, at |east those of us who have been in
practice for a while don't.

You may have the final say, but | certainly would
talk to you a bit.

MR. McDONOUGH: Just a quick response to that. |If
| am PS1 or PS2, death is right around the corner anyhow,
and if there is any chance whatsoever, it is |like a on-side
ki ckoff in the Super Bow, | nean, you know, | am going to
take that shot to save ny life.

DR. SWAIN.  Dr. Johnson.

DR.  JOHNSON: | have had sone trouble with this
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application, but obviously agree with the majority to this
point, and | appreciate Dr. Vose's comments because, as a
clinician who takes care of patients is what | do, | like to
have sone | eeway i n deci si onmaki ng.

Thi s doesn't suggest that one doesn't have | eeway
by restricting it. It certainly gives a major indicator of
precaution, and | think we have spent the better part of the
nor ni ng tal king about the high selectivity of this patient
popul ation, and | personally think we should include a
restriction in this fashion, and as additional data are
gai ned, and as that | earning curve is inproved, nmy suspicion
is that we will gain additional information. | would be
shocked, stunned if the sponsor weren't going to | ook at
t hose data as those data cane in over tine. | would be
equal | y shocked, stunned, if physicians didn't bend the
rules a bit. | certainly agree with Dr. Krook's comments
regardi ng patient decisionnmaki ng and physici ans
participation in that activity.

It is always inportant to give the full story, and
many physici ans, nost physicians in nmy estinmate, don't want
to participate in a patient's dem se. Sonetinmes doing
nothing is a wi ser therapeutic choice than doing sonet hing,
and | think that goes back to the first rule of nedicine.

DR. VOSE: | understand and agree conpletely with
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what you are saying, and ny little bit of a concern about
that is if we put it that way in the labeling -- and this is
not going to be an inexpensive drug for those patients --
and | am concerned about the insurance conpani es goi ng back
and saying this patient should not have received that, and
will not pay for it. So, | would prefer a very strong

| abeling as far as the increased response rate, but not to
precl ude those patients.

DR SIEGEL: Let me sinply coment that the way we
have dealt with this to date in current |abeling of this
drug for renal cell carcinoma is not to contraindicate its
use on the basis of performance status, but to note
specifically that both under safety, that norality is higher
with higher wwth a performance status of 1, as is the
i nci dence of intubations, gangrene, coma, G bl eeding, and
sepsi s.

Those were sel ected ones, but sel ected obviously
as side effects that happen to have significant inpact and
meani ng, and simlarly note that the response rate is | ower,
but at |least to date have elected not to create either a
contraindication or a specification in the indication in
order to allow nore physician judgnent particularly given
t hat ECOG performance status 1 can be very different from

one patient to another in terns of assess ability to
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tolerate toxicity.

That is where we are. W are asking if there is
any reason to change that, but perhaps there is sone
consensus that that is where we ought to be.

DR. SWAIN. Dr. Raghavan.

DR. RAGHAVAN: | agree conpletely wwth Dr. Vose.
| think that prescription here would just add to the
conplexity both for patients and for clinicians, and the
reality is the ECOG performance status 1 is very nuch a
function of the eye of the beholder, and | can't see the
point of creating an interdiction on a prescription that is
going to be hard to enforce and that wll just force
physi ci ans, who have patients who want treatnent, to conmt
perjury.

So, to my mnd, given the fact that the database
that related to performance status 2 was pretty slim and,
in fact, we have already said this is a very, very highly
sel ective group of patients. It is the intramural and the
extranmural, and the reality is that nost of the patients are
extra extramural, and so we just can't make that knight's
nmove of t hi nking.

The reality is we have identified the type of
patient that is |likely to have a chance of real benefit from
this, and putting in artificial prescription | don't think
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is going to help us, and | think giving the clinician and
the patient, as M. MDonough said, sone discretion,
ultimately, it comes down to the patient being inforned of
what the risks are, |ooking at the |ack of alternatives, and
maki ng an infornmed judgnent, and you can do that on the

| abel i ng i ndicati on.

So, | think putting in artificial constraints
woul d just conplicate the issue and will create a problem
for sonme patients where our very generous health funds wll
| ook at their performance status and create paynment
pr obl ens.

DR SWAIN. Did you want us to vote on that?

DR SIEGEL: | think we have a sense of nost of
the commttee nenbers already.

DR. SWAIN. Under the accel erated approval
mechani sm drugs and biol ogi cs that have been studied for
serious and life threatening diseases and "that provide
meani ngf ul benefit to patients over existing treatnents" may
be approved based on a surrogate endpoint that is reasonably
likely to predict benefit provided post marketing studies
confirmnet clinical benefit. Under standard approval, post
mar keting commtnents can be required of the sponsor for
addi tional studies to optim ze drug dosing for the patient

popul ati on.
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The question is: |If there is an accelerated
approval, what studies would be appropriate to confirm
clinical benefit?

DR SIEGEL: Let nme clarify an issue or two about
accel erated approval. | think this conmttee has had
significant dealing with accel erated approval, and so this
is probably a sinple refresher.

For serious and life-threatening diseases, we wll
generally give a standard approval if there is evidence of
clinical benefit that outweighs toxicities. Were a
surrogat e endpoi nt has been used, as we have done for a
nunber of years, and as stated clearly in the Oncol ogy
Initiative of a year or two ago, we will accept surrogate
endpoints with reasonable |ikelihood to predict benefit, and
it was noted in that docunent, in that initiative, that
responses in cancer based on experience, and this, of
course, was discussed wth this conmttee, were in many or
nost cases deened to be reasonably useful as surrogates for
clinical benefit.

That does not nean, however, that they cannot al so
be, as opposed to surrogates, as indicators of clinical
benefit, and there has, as you know, been a history of
giving full approvals on the basis of conplete responses in
particul ar, and durable conplete responses, particularly in
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refractory popul ati ons.

So, we potentially, comng in, could go either way
with this. It is ny feeling that on the basis of the
remarks of this conmttee, and this is why | amputting this
forward no, to hear if I amsensing wong, but it would be
my feeling based on the remarks of this commttee that the
nature, quality, and duration of these responses were, in
fact, indicative of benefit of the conplete and of the
dur abl e responses, not sinply a reasonable surrogate that it
was |ikely there woul d be benefit.

We woul d normally again, unless | hear otherw se,
progress with a regul ar approval, and the inplications
regarding this question -- and that is why you are convened
here -- are sonewhat significant, because in the setting of
accel erated approval, where there is proven benefit on a
surrogate, the postmarketing conmtnents can require
additional studies to prove that reasonable |ikelihood or
predicting benefit indeed is true, that, in fact, there is a
benefit conferred, whereas, in the setting of the nore
standard approval -- and there are stronger teeth in that
and that wi thdrawal of the indication or of the drug can
occur if the studies do not confirmbenefit or if they are
not perfornmed with due diligence.

In the standard approval, we also speak to
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post mar keti ng conm tments about issues, such as dose

optim zation, optim zation of the target popul ati on of
patients and exploration of toxicity profiles, whatever
those m ght be, those generally don't have the teeth of

wi t hdrawal behind them nor of confirmng efficacy, but just
ensuring or pronoting the ongoi ng appropri ate devel opnment of
t he drug.

So, if | amsensing the commttee right, it is
nore the latter type of trials that we would |ike you to be
di scussing as indicated by the second half of this question,
what comm tnents for postmarketing studies should be sought.

DR SWAIN. | guess | would just |like to ask does
anyone di sagree with a standard approval ?

Dr. Johnson.

DR. JOHANSON: | think for all the reasons that
have just been stated, | don't a standard approval should be
given at this point. | think an accel erated approval would
be appropriate. | think without that, we won't get this

information, and | think it is appropriate for us to make
that clear to the sponsor, that this is sonmething that we
t hi nk ought to be done.

We are tal king about a very, very small nunber of
patients that will receive a very, very toxic and extrenely
expensive therapy, and | find it ironic that the commttee
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woul d worry about restricting PS because of access, but not
worry about expendi ng huge suns of health care dollars in a
futile effort. | think that that is really the issue in ny
m nd.

| want to ask one question now of the FDA. Has
approval been wi thdrawn from any conpany that received
accel erated approval, because we may be naki ng a m st ake
her e.

DR SIEGEL: | don't recall drugs that have been
wi t hdrawn fromthe marketplace. [Indications have been
withdrawn. That is what we are di scussing here in the sense
that this has another approved indication. |Indications have
been withdrawn | know in the case of antiretroviral
nucl eosi des. There were sone indications, some conbi nation
uses that didn't pan out in further studies that led to
change of |abeling, but that has not been a common practice.
The typical practice with accel erated approval is that
post mar keti ng studi es have been reasonably well conpl eted
and usually or in virtually all cases, have obviously, if
they yield new information, not entirely predictable, but
have confirmed the utility for the drug.

DR ZOLS: | amnot in favor of accelerated
approval. | amin favor of a standard approval. | think

that while we all agree that you need nore additional
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studies with this drug, | think if the accel erated approval
mechani sm the type of trial that you would be al nost forced
to do in that case would be what you nentioned before,
perhaps a random zed trial against DTIC, which | think would
be not a good trial, and I would have a hard tinme
participating in that. | think it would be a waste of
patients and resource, but that is al nost what you woul d be
asking for.

Again, | think with standard approval, the type of
things that we do want to find out are really dose and
optim zation, and ways in which it may be conbined with
ot her agents, and so forth, so | think it is just a
different focus of the research that you woul d be asking
for.

DR. RAGHAVAN: | think that Dr. Johnson's conments
are very appropriate in the context of health care
environment with reducing |level of finance. On the other
hand, | think we made a good decision in ternms of not
restricting the |l abeling for the reasons | said before, but
| think that a critically inportant issue where | nust say
t he sponsor has not convinced ne at all is the issue of
dosage. W need to |look at issues related to dose of the
product in identically adm ni stered schedul es.

| listened carefully to the difference of doses in
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i nfusion and with other drugs, with the assunption that
ot her drugs wouldn't |ower the response rate and survival.
| am unconvinced by that. | think the reason we do two-tail
survival curves is always accepting that patients can have
worse results wth innovative approaches, and so | think
that it is in the patient's interest in terns of safety, in
terms of identifying potentially the chance of a rem ssion
at less cost of quality of life terns, and certainly in
terms of saving the community a substantial anmount of
financial dollars, but that is absolutely a key question
that needs to be addressed by a good group in very carefully
defined circunstances.

DR. SWAIN:  Are there any other comments?

Did you want us to vote on standard versus
accel erated approval ?

DR SIEGEL: Sure. That would be interesting.

DR. SVWAIN.  Ckay.

[ Laught er. ]

DR SIEGEL: That would be informative.

DR. SWAIN. Al right.

First, | will ask all those in favor of
accel erated approval of I1L-2 for netastatic nel anoma, raise
t hei r hand.

[ Show of hands. ]

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



DR. SWAIN. Three yes.

Al'l those not in favor?

[ Show of hands. ]

DR. SWAIN:  And abstentions?

[ One abstention.]

DR. SWAIN. Then, | wll ask the other question.

All those in favor of standard approval of IL-2
for nmetastatic nel anoma, raise their hand.

[ Show of hands. ]

DR. SWAIN.  Hopefully, this will work out the
right way. You never know.

All those not in favor of standard approval ?

[ Show of hands. ]

DR. SWAIN: Abstentions?

[ One abstention.]

DR SWAIN Geat. So it did work.

If there is no nore discussion, then, we can
conclude this norning's neeting. Thank you all very much.

[ Wher eupon, at 11:30 a.m, the proceedi ngs were

recessed, to be resuned at 12:30 p.m|]
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AFTERNOON PROCEEDI NGS
[12: 40 p. m ]

DR. DUTCHER: W wll start with Dr. DeLap.

DR. DeLAP: It has recently conme to our attention
that this is going to be the last Advisory Conmttee neeting
for our wonderful executive secretary, Jannette
O Neill-Gonzalez. | just want to say thanks very nuch for a
wonderful job, and we are deeply grateful and we will m ss
you. Thank you.

LT O NEI LL- GONZALEZ: Thank you

[ Appl ause. ]

DR. DUTCHER. On behalf of the conmttee | want to
t hank you very nuch, and thank you for all your E-mails and
f axes.

LT O NEI LL- GONZALEZ: You are wel cone.

DR. DUTCHER: W are going to now nove on with the
af t ernoon session, which is the application for Neomark
(broxuridine) for the use as a cell proliferation marker.

W will begin wwth the Applicant's presentation.

Dr. Covier.

NDA 20-806 Neomark (broxuridine for injection)

NeoPharm, Inc.

Applicant™s Presentation
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Introduction and Overview

DR. GOVIER  Good afternoon, Dr. Dutcher, nenbers
of the commttee and staff, Dr. DelLap, nenbers of the
di vision, |adies and gentl enen.

[Slide.]

| amBill Govier, President and CEO of NeoPharm
and we are pleased to be here today to discuss Neomark as a
cell proliferation marker to determ ne the tunor |abeling
i ndex in breast carcinoma. The generic name for Neonark is
br oxuri di ne.

[Slide.]

| will make the formal presentation today, but |
amnot here alone. Wth ne to help answer questions are Dr.
Tony Dritschilo, Dr. WIIliam Goodson, Dr. Seema Khan, Dr.
TimKinsella, Dr. Ted Lawence, Dr. Jaye Thonpson, and Dr.
Fred Wal dman. Each of these individuals has experience with
sonme aspect of this conpound.

My agenda will be to first provide sonme general
background and overview information relating to Neomark,
then go into a nore in-depth consideration of the clinical
data, and then concl ude.

[Slide.]

NeoPhar m obt ai ned the right to submt a New Drug

Application for broxuridine under the terns of a creda with
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the NCI. Under that creda we had access to the data
generated by investigators working under the NCI | ND.
Actual 'y, broxuridine has been adm nistered to humans for
vari ous purposes since 1964, al nost 34 years ago, but no one

has had the opportunity to seek marketing approval until

now.

[Slide.]

Neomark is a tool to rapidly obtain prognostic
i nformati on about a breast carcinoma. It is a prognostic

indicator. W believe that the information it provides is
i nportant for both the physician and the patient, but there
are several things that Neomark is not.

[Slide.]

It is not a therapeutic agent in this indication.
It does not treat the tunor. It is not a diagnostic agent.
It doesn't tell you that the patient has cancer. It does
not direct the physician to use any specific therapy.

| would Iike to corment on that |ast point a bit.
People often try to ask too nmuch of a prognostic indicator.
A prognostic indicator does not indicate a specific therapy.

| f you think about it, anong the hundreds of
| aboratory tests which are done today, you can probably
count on one hand the nunber that absolutely dictate which
specific therapy to use.
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Most tests provide information which the physician
uses along with a ot of other information to decide what to
do. For exanple, a blood pressure reading of 150/95, a
chol esterol |evel of 290, a PSA |evel of 300 do not dictate
whi ch therapy to use. An injected contrast nedi um does not
speci fy what therapy one nust use. Yet, each of these tests
is a prognostic indicator.

The | abeling index was not intended to identify a
specific therapy as being the nost appropriate. It probably
shoul d not do that. The therapy of breast cancer is in a
constant state of flux, and we hope is always inproving with
new t herapi es beconm ng available. |If atest is directed
toward one specific therapy, that test could becone out of
date very quickly.

As it is, the labeling index has stood the test of
time as a prognostic indicator over the past 30 years. The
value of the index is that it is an excellent indicator of
how aggressive a particular tunor is. This information may
never be identified using any ot her considerations.

Thi s knowl edge may | ead the physician either
toward or away fromalternative therapies. Any edge which
t he physician can have to hel p decide which patients should
be consi dered for perhaps non-standard protocols should be

hel pful .

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



aj h

As you will see, the | abeling index, or LI for
short, is an independent indicator of the prognosis of a
particular patient. It provides information over and above
t hat obtained from considering any other characteristic of
t he patient.

As | continue, | hope that you will recogni ze the
utility of that information. W w sh that there was no need
for a prognostic indicator. ldeally, we would Iike to be
able to identify the tunor and i medi ately know that we can
cure it. A prognostic indicator would not be needed in that
case. In the real world, however, that is not the case.

[Slide.]

Broxuridine is a thym di ne anal og and the
structure is shown here. The nethyl group of the thymne is
replaced by brom ne, here, and the cell basically cannot
tell the difference.

[Slide.]

Broxuridine is incorporated into the DNA of
actively dividing cell, that is, cells in S phase, as a
substitute for thymdine. It can be identified in those
cell s using standard i munohi stochem cal techni ques.

This information yields a cal culation of the tunor
| abel ing i ndex, which is the percentage of actively dividing
cells in the particular tunor.
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[Slide.]

The general concept of the utility of the LI is
fairly sinple and has been known for many years. Malignant
tunors have actively dividing cells. The nore dividing
cells the tunor has, the nore malignant or aggressive it is
likely to be, and by definition, the higher the LI will be.

It is generally accepted that highly aggressive
mal i gnant tunors are nore likely to kill the patient, thus,
the general principle is that the higher the LI, the nore
aggressive the tunor, and the nore likely it is to kill the
patient. This principle holds regardl ess of any other
characteristics of the patient.

[Slide.]

Determ nation of the LI is straightforward and
reproduci ble. Wen a patient conmes to the doctor, the
lesion is first identified as a malignant tunmor by fine
needl e aspiration biopsy or other suitable technique. It is
generally not possible to determ ne the exact type or stage
of the tunmor at this tine.

A smal |l dose of Neomark is adm nistered
intravenously in a 30-mnute infusion to the patient just
before the surgeon renoves the tunor. W use an infusion
because the half-life of the conpound is very short, about
10 m nutes.
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This | abels the entire tunor, as well as any
nmet ast ases which may be present. A snall piece of the
excised tunor, which is now | abeled with Neomark, is sent
for imunohi stochem cal anal ysis.

The | abel ed cells are easy to distinguish and are
counted with a mcroscope. Approximately 2,000 total cells
are counted in several mcroscopic fields and the percentage
of Neomark-marked | abeled cells is called the |abeling
i ndex.

[Slide.]

This is a photom crograph of a ductal invasive
carcinoma to show how easy it is to recognize the |abel ed
cells. | hope that projects properly for you. There is
really no uncertainty in identifying these cells because
they are stained brown.

| would |ike to enphasize that although we wll
present data today showing that the LI results have
i ndependent predictive value, and that they correlate with
survival and recurrence, the idea that this correlation
exists is not at all new \Wat we are presenting is a new
met hod to obtain |abeling index information by using
Neomar K.

[Slide.]

The classic way to determ ne the LI has been by
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using tritiated thymdine. Such work with this conmpound
began at |east as early as 1967, and the database is quite
| ar ge.

Over 10,000 breast cancer cases using this
techni que can be found in the literature, and there is a
strong correl ati on between high LI and decreased survival.
That is, patients having a high LI are less likely to
survive for any extended period. This concept | think has
been wel | accepted on the basis of a very |arge database
generated by many investigators over a 25-year period, and |
wi Il show you sone of that data as we go al ong.

[Slide.]

Tritiated thym di ne has been the classic way to
obtain this information, however, it has significant
di sadvant ages whi ch make this techni que generally not
clinically useful.

It is a radioactive material, and this carries
with it a well-known set of handling problenms. This also
means that realistically, it can only be used on in vitro
specimens. W believe that this is a significant
di sadvantage, and | wll show you why.

Anot her problemw th tritiated thymdine is that
you have to use radi oaut ography to get the results.
Dependi ng on the anmpbunt of radioactivity in the specinen,
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devel opnent of a radi oautograph typically takes weeks or
nmont hs, and the results are not avail able when the patient
needs them Neomark provides a nmuch sinpler technique.

[Slide.]

It was shown to substitute for thymdine in DNA in
1957. To identify it in the cells at that tinme, however,
required fairly | aborious chem cal techniques. The
availability of a specific antibody, first nade in the
Li vernore | aboratory in 1982, nade identification easier and
encouraged both preclinical and clinical work. Since that
time, nore than 5,000 patients, having many different kinds
of tunors, have had their LI determ ned using Neomark with
great success and safety.

We are presenting data from about 200 prospective
breast carcinoma patients in this NDA using Neomark wth up
to an 11-year follow up period. The published literature
docunents that the Neomark results correlate very well with
the tritiated thymdine results. W have found that Neomark
provi des prognostic information at | east as good as that
previously obtained in thousands of patients with tritiated
thym dine, and the technique is easier and faster.

| will also present anal yses which indicate that
the Neomark LI provides information over and above that

obt ai ned by considering any of the other standard w dely
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used prognostic indicators, that is to say, the LI is an
i ndependent indicator and the results have prognostic val ue

regardl ess of any other characteristic which the patient may

have.

[Slide.]

The advantages of using Neomark over tritiated
thym di ne we believe are quite clear. It is not a
radi oactive material, it permts in vivo determ nation of

the LI, and the results are available in 1 or 2 days.

[Slide.]

We believe that the ability to use this test in
vivo is an inportant advantage. Unless extrene care is
taken fromthe tine the tissue is renoved, an isolated piece
of tissue in vitro does not behave the sane as the intact
organism This kind of care is not typical of an ordinary
production | ab.

The in vivo technique |abels the entire tunor
rather than just the surface cell layers. It provides as
honogeneous a distribution of the | abel as possible in the
tunmor because the label is carried in the circul ation.

It can be used with very small tunors. This is
i nportant because if the tunor is very small, the
pat hologist may initially need the entire specinmen. The
presence of Neomark does not interfere wwth their ability to
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read the sections and the i munohi stochem stry can be done
after they are finished.

Because the entire tunor is |abeled, the L
i nformati on can be obtained fromthe worst | ooking, nobst
aggressive region of the tunor. W think that this is very
i nportant since the overall behavior of the tunor probably
reflects the behavior of its nost malignant part.

Breast cancer is a heterogeneous entity and the
tunmor contains nore than one cell line, each with its own
degree of aggressiveness. W want to provide the nost
rel evant information possible about the tunor, and to do
that, we identify the nost active portion. This is
sonet hi ng whi ch cannot be done with some other techni ques
whi ch neasure S-phase.

The in vivo technique al so elimnates any problem
Wi th non-viable or poorly netabolizing cells inthe in vitro
preparations, and well as any problens due to | ack of cel
penetration in tissue slices.

The tissue nust be netabolizing normally for the
test to have neaning. This is al nost never the case with in
vitro preparations.

Finally, because the tissue has been | abeled in
vivo, one can go back at a |later date, recut sections, and
do additional analyses with it if it becones desirable to do
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Having said all of this, I would |ike nowto junp
ahead and show you a sinplified version of our final results
to set the stage for a nore conplete discussion of the data.

[Slide.]

This is a figure show ng standard Kapl an- Mei er
survival curves for our entire database. W have used a
cutpoint of 8 for breast carcinoma, and I will show you why
we selected this nunber later. Al of the Kapl an- Mei er
curves will be presented in this manner.

The top curve shows the survival pattern out to
about 11 years. Those patients who had a |low LI, defined as
8 or less, nost of them have survived. The bottom curve
shows the pattern for those patients having a high LI but
greater than 8. Many of them have not survived. The
difference is striking.

As you m ght expect, these two curves were highly
statistically different, the p is 0.0001, but perhaps the
nore inportant is they are clearly clinically different.
Patients having a |lower LI survived |onger.

| would Ii ke to enphasize that this is true for
all patients regardl ess of any other characteristics that
they may have, that is, whether or not they are pre- or

post - mrenopausal, ER or PR positive or negative, node
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positive or negative, or the stage of the tunmor. | wll
show you later the data to support this statenent.

[Slide.]

The next figure shows simlar Kaplan-Meier curves
for recurrence-free survival. Again, the difference is
quite striking between those patients with an LI of 8 or
| ess, and those greater than 8, and the difference is highly
significant. Again, p is 0.0001l.

[Slide.]

We have also calculated the risk ratios for these
patients depending on their |labeling index. This table
shows data obtai ned when we consider the LI by itself as a
di chot onous variable with a cutpoint of 8.

Looking at the entire database, if the LI is
greater than 8, the patients have a 16-fold greater risk of
dying than if it is 8 or less. Simlarly, they have a
4-fold greater risk of recurrence. W could equally well
consider the LI as a continuous variable instead of
di chotomous, and | will also discuss that |ater.

[Slide.]

Finally, because sonme people like to think in
terms of survival rates, such as 5 year survival rate,
pulled themfromthe data, and will show them for various

time points. This slide shows 3, 5, and 7 year survival
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rates for patients wwth an LI of 8 or less and for those
having an LI greater than 8. The differences |I think are
stri ki ng.

[Slide.]

We believe that the LI is a very val uable piece of
information for both the patient and the physician. First
of all, and nost inportant, it is a safe test. 1In the nore
than 5,000 patients in the NC database who received a snal
dose of broxuridine to neasure the |abeling index, there are
only 3 reported mld adverse events that we are aware of.

These were 1 episode of mld hypotension, 1 of a
m | d headache, and 1 episode of vomting. There is also now
1 report of a rash, which occurred al nost a nonth after
Neormar k adm nistration and after other treatnents, but that
al nost certainly was not related to Neomark.

[Slide.]

The LI information is useful to both the physician
and the patient. It describes how aggressive the tunor is.
Qur analysis shows that it is an independent prognostic
vari abl e and provides informati on over and above that from
ot her commonly used indicators, such as node status, tunor
size, ER and PR status, nenopausal status or tunor stage.

[Slide.]

| will also show you that the LI can separate the
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patient's traditional prognostic factors into good or poor
prognosi s groups.

A high LI identifies patients who typically do
poorly with standard therapy and who nmay be candi dates for
alternative therapy.

Alow Ll identifies patients who woul d be expected
to do well with standard therapy even though they nay have
poor traditional prognostic factors.

The LI describes the characteristic of the tunor,
but it does not attenpt to tell the physician what therapy
to use.

| would i ke to provide two different exanpl es of
the clinical utility of the |labeling index at this point.

In the first case, consider a patient who presents
with a small tunor and no positive nodes are found at
surgery. GCenerally, one mght think that this tunor can be
controlled quite easily. However, if the LI is high, our
data indicate that there is a cause for great concern and
that this patient is a high risk.

[Slide.]

Here are sone specific patients from our database
who fit this description. These patients all had smal
tunors, no or at nobst one positive node at surgery, and a
hi gh | abeling index. These patients did not survive for
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ext ended peri ods.

The point to be made here is that if the LI is
high, there is a significant risk that the tunor has
nmet ast asi zed whet her or not you find the positive node at
surgery. The high LI has highlighted this possibility.

Anot her way to say this is that these patients are
at great risk of being staged incorrectly, and this could
| ead to the use of an inappropriate therapy. |If the LI had
been considered, a different therapy m ght have been
selected. We think that the LI may offer a potentially
useful way to stage a tunor.

[Slide.]

As a second exanpl e, consider patients who present
wi th a good-sized tunor and positive nodes are found at
surgery. One would ordinarily expect these patients to have
a poor prognosis. Using the LI, however, we are able to
identify a group of these patients with |ow LIs who do
better than expected.

The patients shows on this slide are still alive
even though they had | arge nunbers of positive nodes and big
t unors.

Uility to the physician is obviously inportant,
but we believe that the patient considerations are equally
inportant. The physician-patient interactions are nuch
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different today than they were 10 or 20 years ago. Patients
t hese days have a definite desire to know everything they
can about their disease.

The nonment of a diagnosis of breast cancer is
probably the nost inportant point in that patient's life.
They do not want to be talked to in terns of generalities,
such as overall 5-year survival rates. They want
information that is as specific as possible for their own
i ndi vi dual situation.

[Slide.]

The Neomark LI provides information which is
specific to their particular tunor. Qoviously, it does not
permt the physician to tell a patient exactly how | ong they
will live, no test does that, but it does provide
i nformati on about the potential risk. 1t should help the
patient to participate in a nore informed manner in the
t herapeutic decisions which wll affect their lives.

| would now like to show you the details of the
pati ent database which we have obtained fromDr. Bill
Goodson of UCSF and Dr. Seema Khan of SUNY in Syracuse.

W Il discuss these two simlar studies together and show you
both separate and conbi ned dat a.

The study required that the patients receive an

i nfusi on of Neomark over a 30-m nute period just prior to
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their surgery. The recomended dose is 200 ng/ neter squared
or approximately 350 to 400 ng total dose.

[Slide.]

A portion of the tunmor is examned in the
i mmunohi stochem stry lab to determne the LI. These were
prospective studies. The investigators offered

participation to each of their patients who net the entry

criteria.

No t herapy deci sions were nmade on the basis of the
LI.

The two studies are conparabl e and roughly match
the general breast cancer population. In our analyses,

there was no evidence that any possible patient selection
bias could alter the correlations which we found between the
LI and patient survival or tunor recurrence.

Fol | ow ng the i nmmedi ate post-treat nent phase,
patients were generally followed, first, at 3-nonth
intervals, then at 6, and then at 12-nonth intervals as
their schedules would permt. Follow up was done by neans
of office visits, visits to other physicians as recorded in
the tunor registries, or by tel ephone.

[Slide.]

The patient denographics for each study separately
and the two conbined are show in the follow ng three slides
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showi ng both patient nunbers and percent. There are a | ot
of nunbers on these slides, and | don't plan to dwell on

t hese nunbers. They are provided in your set of slides, but
at this nonent, suffice to say that our anal yses indicate
that it is acceptable to pool the two sets of data. | wll
al so show you that each study independently separates the
patients nicely at the cutpoint.

[Slide.]

The second slide shows nore of the denographics
and ending at the bottomw th sone therapy considerations.
After their surgery, the patients received whatever
addi tional therapy was considered appropriate for their
tunmor at the tine, and the patients were foll owed.

[Slide.]

This slide shows a different way to | ook at the
t herapy and shows you that the patients received a standard
t herapeutic reginmen for the characteristics recogni zed at
the tine. For exanple, a high proportion of the
pr e- nenopausal , node-positive patients received
chenot her apy.

[Slide.]

We have identified a | abeling index of 8 as the
cutpoint for this prognostic indicator in breast carcinoma
This value was initially selected because it is the nedian
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val ue of the group. However, we have exam ned many ot her
cutpoints and overall our judgnent is that 8 is the best.

As an exanple, this slide shows a quartile
analysis. The first and second quartiles are clustered
together and are not statistically different, and the third
and fourth quartiles are also clustered together and are not
different.

[Slide.]

We have al so exam ned several other cutpoints,
nost every other nunber, in fact, we have | ooked at, using a
Cox anal ysis considering both the |ikelihood statistic and
the risk ratios, we concluded that 8 was still the best
cut poi nt .

Purely on the likelihood results, one could argue
that 9 is better because the one with the |Iowest |ikelihood
score should be the best, but because the |ikelihood
statistic was very simlar at 8 or 9, very tiny differences
between point 1 and point 9, we selected the one that
produced the higher risk ratio, which was 8.

We al so recogni zed that there is sone degree of
uncertainty right around the cutpoint. This uncertainty is
not unique to this test, however. Rather, it is the rule
even for things as common as bl ood pressure.

For exanple, an arbitrary cutpoint of 140/90 for
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hypertensi on requires the physician to nmake a judgnent as to
whether to treat patients whose readings are relatively
close to that value on either side.

Now | would like to show you the results of
several anal yses of the database.

[Slide.]

In study 1, the Kaplan-Meier survival curves,
using 8 as the cutpoint, |looked like this. Again, the top
line shows patients with an LI of 8 or less, and the bottom
line shows those with an LI greater than 8. There is a
highly statistically significant difference in surviva
between the two groups. the log-rank p value is 0.0001.
Clearly, those with a | ow LI survived | onger.

[Slide.]

In study 2, here are the sane curves, again
showing a statistically significant split between the two
groups using the cutpoint of 8. In this case, p is about
0. 03.

[Slide.]

When you conbine the patients fromthe two
studies, we get the set of curves which I first showed you
in ny introductory part. The two groups of patients, as
defined by the cutpoint of 8, are highly statistically
different as to survival, and we believe that this

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



aj h

information is clinically significant, as well.

Note that these curves represent the entire
patient data set. W wll| discuss various subsets in a
moment. The test also provides information as to its
probability of a recurrence.

[Slide.]

This figure shows you the results as it relates to
recurrence-free survival in study 1. Patients with an LI of
8 or less have a nmuch greater chance of surviving recurrence
free. Note that there are many nore events in the patients
having the higher LI. The difference is highly significant
agai n at 0.0002.

[Slide.]

A simlar figure showing the results from study 2.
Again, the results are significantly different. Here, the p
is 0.02.

[Slide.]

And the conmbined results look like this, with a
highly significant difference between the two groups of a p
of 0.0001.

| would Iike to show you the results of the
anal yses of several subsets of patients using the conbi ned
data set.

[Slide.]
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Here are the Kapl an-Meier for pre-nmenopausal
patients. W are able to separate these patients into two
groups based on the LI, wth the group having the | ower
i ndex having a significantly better survival probability. P
is 0.006.

[Slide.]

Here are the curves for post-nenopausal patients.
Again, we can discrimnate very clearly between two groups.
Next, I wll show you the curves for stages 1, 2, and 3.

[Slide.]

In stage 1, there is a separation, but the data
are a little immature and the difference is borderline
significant at 0.07.

[Slide.]

In stage 2, the difference is highly significant
with a p of 0.004.

[Slide.]

In stage 3, the curves are obviously different,
but because there were no deaths at all in the group with
the low LI, we lose statistical power and the p value is
borderline, but approaching significance at 0.13.

[Slide.]

Simlarly, here are the curves for patients with
negati ve nodes. The two groups show borderline significance
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with apof 0.1. |If this data matured a bit longer, this p
will alnmost certainly fall. Now, to denonstrate that this
is likely, I would like to refer to the literature for a
nmonment concerning this subset of node-negative patients.

Rosella Silvestrini, at the National Tunor
Institute in Mlan, just this year published on a group of
3,800 node-negative breast cancer patients who had a
| abeling index determned with tritiated thym dine, and they
were foll owed over a 20-year peri od.

[Slide.]

Their eval uation using a Cox nodel showed that the
LI was the only feature -- considering at this point the LI
ER status, and the tunor size -- the LI was the only feature
whi ch maintained a significant correlation with survival
di stant netastases, and |ocal recurrence over the entire
tinme period, and their p values are indicated in blue. ER
status, for exanple, was not independently predictive, and
tunor size maintained predictability for recurrence and
nmet ast ases, but not for overall survival.

The point here is that this very large group of
patients, 3,800 of them shows the prognostic value of the
LI in the node-negative subset of patients, and Neomark is
directly conparable to the tritiated thym dine results.

[Slide.]
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| f we consider the node-positive patients, there
is a highly significant difference between the two groups.
Those having a | ow LI showed nuch better survival than the
group with an LI greater than 8. Node-positive patients are
generally considered to have a poor prognosis, of course,
but the LI can identify a group of patients who would be
expected to do well, and the p was 0.0001.

[Slide.]

Here is the figure for the recurrence-free
survival of patients with positive nodes. Again, we are
able to separate two distinct groups. The overall data are
quite conpelling to us that the Neomark | abeling index can
provi de prognostic information relating to any subgroup of
patients, as well as the overall group.

Next, we asked does it add information that is not
ot herwi se avail able. To answer this question, we have run
Cox proportional hazard nodels with the data. | will show
you the anal yses using the data conbi ned from both studies.

[Slide.]

This slide shows the potential prognostic factors
which we ran in a univariate Cox nodel for survival. They
were then tested for inclusion in the nmultivariate nodel.

[Slide.]

We can consider the LI as either a continuous
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vari able or as a dichotonobus one with our cutpoint at 8.
The final nodel, when we consider the LI as a continuous
variable is shown here. This nodel suggests that of al

t hose exam ned, the nost inportant factors in predicting
survival are |labeling index and node st at us.

After adjusting for node status, the LI adds
information for predicting survival. The risk ratio for L
inply that as it increases one unit, the risk of death
increases 1.08-fold. Log likelihood tests have confirnmed
that the nodel fit is inproved by adding the | abeling index.

[Slide.]

Now, if you consider LI in a dichotonous fashion,
the final nodel contains the sanme factors, LI and node
status, as significant predictors of survival. 1In this
case, the risk ratio becones 12.4 for LI after taking into
consi deration the node status, suggesting that the patients

have a 12.4-fold greater risk of dying if the LI is greater

t han 8.

[Slide.]

Thi s bar graph shows the risk ratios for a nunber
of prognostic factors. |In this case, we have considered

each one separately, using the |abeling index split at 8.
In this nodel, the risk ratio associated with the LI is 16.
Thi s suggests that if you know only the |abeling index, the
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patients with an LI greater than 8 have a 16-fold increase
in their risk of death conpared to patients with | abeling
i ndex of 8 or |ess.

In conparison to the other factors, the LI is
obvi ously inportant.

[Slide.]

We have | ooked at the Cox proportional hazard
anal ysis for the endpoint of recurrence-free survival, as
well, and the final Cox nodel looks a little different than
the overall survival nodel. This nodel suggests that the
nost inportant factors for predicting recurrence-free
survival are the | abeling index, nenopausal status, and
cancer stage.

After adjusting for the other prognostic factors,
the LI adds infornmation for predicting recurrence-free
survival. The LI risk ratio inplies that as it increases
one unit, the risk of recurrence or death increases
1.04-fold looking at the LI as a continuous vari abl e.

[Slide.]

| f you consider LI in a dichotonous fashion, with
a cutpoint of 8, the final nodel contains the sane factors,
and in this case, the LI risk ratio becones 2.2 after
adjusting for the other factors.

[Slide.]
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Thi s bar graph shows the risk ratios for
rel apse-free survival of several prognostic factors, again
each consi dered separately. This suggests that patients
with a labeling index greater than 8 have a 4-fold increase
in their risk of recurrence or death. Again, LI is
i nportant.

[Slide.]

The utility of the | abeling i ndex has been
denonstrated previously using tritiated thym dine as the
| abel . Over 10,000 cases have validated the prognostic
ability of this test. The many probl ens associated with the
radi oacti ve | abel have neant that this test for al
practical purposes did not have clinical utility.

Neomar k, which is also a thym di ne anal og,
provides results which are at |east as good as those with
tritiated thymdine, but with nuch greater ease of use, and
the results are available in a tinely fashion

Neonmar k has been found to be very safe to use. In
over 5,000 | abeling index cases, there have been only three
reports of mld adverse events. Neomark clearly can
determ ne the | abeling index. W believe that the | abeling
index information is helpful to both patients and
physi ci ans.

For the patient, it provides information which is
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specific to their individual tunmor. It may help them
understand their degree of risk and help them participate in
t her apeuti c deci si ons.

For the physician, the |labeling index predicts the
i kelihood of survival and the recurrence-free survival in
all groups of patients. W are clearly able to separate
groups using a cutpoint of 8.

The Cox anal yses indicate that the |abeling index
provi des informati on over and above that obtained from
consi dering any other generally used prognostic indicator.

Beyond its general utility, we believe that the
| abeling index is particularly valuable in certain
i nstances. Patients with small tunors, negative nodes, and
a high LI appear to be at nuch higher risk than would be
t hought wi t hout knowi ng the LI information. This
information may | ead the physician to use different therapy.

Conversely, patients with positive nodes and a | ow
LI appear to be at less risk than woul d ot herw se be
thought. This, too, may | ead the physician to consider
di fferent therapies.

The LI may al so hel p the physician decide what to
do in cases where the situation is borderline after
considering all other relevant factors. It also appears
that the labeling index may be a very useful way to stage a
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t unor .

When all is said and done, if we had a clearly
defined therapy which would cure all cases of breast cancer,
we woul d not need a prognostic indicator. Al patients
having a high | abeling index would then survive as |ong as
anyone el se.

We woul d hope that this nay be possible in the
future. Wth the current therapy, it is not the case and we
do need prognostic indicators. W do not claimthat Neomark
is the best prognostic indicator that will ever be
avai l able. There is always roomfor inprovenent, and nore
ways to use the existing information will be identified over
the com ng years.

We do believe that the data show that the Neomark
| abeling index is a safe and effective prognostic indicator
at the present tinme. As with any test, it should be
considered in conjunction with all the other avail abl e
i nformati on when considering howto treat a patient.

There is currently no prognostic indicator
approved for use in breast cancer. W believe that this
test should be nade avail abl e and we ask for your
recommendati on to approve.

DR. DUTCHER: Thank you.

W will open it up to the commttee for questions
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to the sponsor. Dr. Sinon.
Committee Questions to Applicant

DR. SIMON. | want to make naybe sone questions
and sonme observations that may give you an opportunity to
sort of clarify things.

One thing I am concerned about is your use of 8 as
a cutpoint and then conputing statistical significance
val ues based on having selected the cutpoint that you felt
was the best discrimnant in the data. You know, there is a
growing statistical literature that says that the resulting
p values are invalid when you do that.

There is a variety of ways of trying to adjust
your p values for that, so all of your p values you give and
all of these log-rank tests from Kapl an- Mei er curves or even
the Cox regression analysis that are based on a binary
representation of the |abeling index seemto ne to be sort
of invalid.

That woul d be one thing. | guess the other thing
is you bring up Silvestrini's data, and she used a | abeling
i ndex of 3 percent as a cutpoint for tritiated thym dine
defined | abeling index, and her results indicated that -- |
think it is inportant that you do bring up her results,
because | think really to try to clai manything about what

is inmportant prognostically or what adds to anything el se
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based on the size of data set that you present is difficult.
Usual Iy, the statistical reliability of an anal ysis depends
on the nunmber of events you have. You have only sonethi ng
i ke 23 deaths and | think 38 failures, and | think to try
to tease out of that what is inportant for what subsets of
patients, when you have a very m xed group of patients,
al nost all of whom have received systemc therapy, to try to
provi de advice for clinicians in terns of therapeutic
relevant advice for really a mnuscule snall data set |ike
that, | think is problematic.

In Silvestrini's data, in which there were over
2,000 patients that were foll owed, who had had tritiated
t hym di ne and | abeling indices done, there basically were no
subsets of patients that she could identify, and those 2,000
patients who were foll owed, none of whom had systemc
therapy after surgery, and she just divided theminto
patients who had | abeling index |less than 3 percent versus
over 3 percent based on -- and that was not sort of a
dat a-derived sort of thing, and there were even for the | ow
| abel ing index patients, she had something |like a 35 percent
recurrence rate at 10 years w thout system c therapy.

So, there were no subsets of patients who could be
identified based on the tritiated thym dine | abeling index
that woul d provide any sort of basis for w thhol di ng
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system c therapy, for exanple, for those node-negative
patients.

So, | amconcerned basically that you are draw ng
strong conclusions fromreally a mnuscule snmall data set
and that your conclusions are biased by the use of a
cut point, a data-derived cutpoint.

| wanted to give theman opportunity if they had
any sort of information that woul d indicate they had done
any other analyses that mtigated any of those concerns.

DR. THOWPSON. | am Jaye Thonpson. Concerning the
cutpoint, | renenber a pre-NDA neeting when we arrived at
t he FDA and we di scussed how best to describe this
phenonenon that we are seeing of predictability, and they
suggested that we find the optimal cutpoint, which really
does entail data dredging.

W investigated thoroughly numerous cutpoints and
| can assure you that al nost every single possible cutpoint
does show this phenonenon. This is not new Tritiated
t hym di ne has been showing this, as well.

| believe there are other that speak to this, but
since tritiated thymdine is not done in vivo, it does not
upt ake as nmuch, and that is why the nedians are so
different, the 3 percent versus closer to the 8 percent. |

believe there are ot her people who could conment on the
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ot her two questions that you have.

DR GOVIER | wouldn't draw any i nportance
bet ween the cutpoint of 8 that we used and the one which,
for exanple, Silvestrini and other investigators have
published with the tritiated thymdine. Their nunbers are
al ways lower, but | think that is a function of the test,
and each test has to be | ooked at separately in each
specific tunor, and we found that 8 was the one that was the
medi an value initially, and as our anal yses showed, cane out

statistically to be the very best.

Dr. Goodson.

DR. GOODSON: My nanme is Bill Goodson. | am
formerly fromUC in San Francisco. | amnot really a
consultant to NeoPharm | am here basically in conpliance

with the ternms of the creda and the fact that the NC, in
the process of the creda, asked ne to cooperate with
NeoPharm and | have that in a letter if you would like to
see it at sone point. NeoPharm has paid the suppl enental
costs of part of the analysis, but that it is the only
thing, and all of these patients were accessioned before
NeoPharm had anything to do with the drug, at |least as far
as | knew, so that | have really no conflict of interest in
t his.

There are two comments | would |ike to nake.
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First of all, our original analysis was designed to divide
this sinply as above and bel ow the nedian, so that fromthe
st andpoi nt of what we did in our owmn work, the nedian in our
way of looking at it is just -- | think it is actually 7.9
rather than 8, and that was a predesigned and not derived
fromthe data.

The second coment | wanted to nmake is in
conparing the value that Silvestrini gets and the val ue that
ot her persons have obtained with | abeling indices, |
recently was at the San Antoni o breast cancer neetings and
had a conversation wth John Meyer, who as you probably know
is the other person who has done a very | arge nunber of
patients with tritiated thymdine in vitro |abeling, and
John's comment to nme in tal king about this was that he said
specifically that Silvestrini uses a 30-mnute incubation
wher eas he uses approximately a two-hour incubation, and
that he at least in his owm comments to nme said basically
that he thinks that that is probably the reason that she
gets a nmuch | ower nunber.

| think before focusing on a | ower nean or nedi an,
t hat woul d be sonething that would need to be tracked down,
| nmean if that is inportant to you, but | think clearly that
you are | ooking at a nunber that we, in our mnds, selected

initially, and if you | ook back at our original publication
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back in 1991, |ong before any of these other anal yses were
done, we were tal king about the nean and nedi an at that
point, and that is what we had chosen.

Thank you.

DR. SIMON: Do you have any information on
inter-laboratory reproducibility of your assay?

DR GOVIER | can answer that in -- well, | can
answer that in two ways. W do have information based on
the | aboratory which was primarily responsible for the data
that is shown here, and that is the one at UCSF, and that is
in the --

DR. SIMON:  No, that is just two technicians
readi ng the sanme prepared slide. | amtalking about inter-
| aboratory reproducibility, if you cut the slide into two
sections, and one is read and processed at one |ab, and the
other is --

DR GOVIER | understand. W do not have that
information as yet. Qur proposal is that if this were to be
approved, we would have a Central Laboratory do the work for
this test, and the plan then is to train that Central
Laboratory, so that they will be up to the standards of the
one at UCSF.

DR. SIMON. What about intratunor variability, two
sections on the same tunor? You nmeke the point that the
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value of in vivo | abeling is because of tunor heterogeneity
and therefore you get to ook at different parts of the
tunor, but in your application, you never actually do that,
so how nuch --

DR. GOVIER Let nme ask Dr. Waldman to respond to
t hat .

DR. WALDMAN: | am Fred Wal dman, also with Bil
Goodson at UCSF. | want to say that | am |l eading the
program proj ect on prognostic markers in breast cancer that
Liam Smith led for a very long tine, and one of the original
goals was to bring things fromthe |lab to the bedsi de, and
that is sort of we are real proud to cone out here and try
to support this, because that is sort of one of the things
that translational research-w se we want to do.

To answer your question, R ch, the goal of the
scoring is to cone up wth the nost aggressive |abeling
i ndex of that tunor, which is generally not in the central
necrotic area of the tunor, but will be along the grow ng
edge usually. That may vary, you know, on sone tunors,
since they are all |abeled, we can check in different
bl ocks, we can | ook at one bl ock, conparing it to a |ynph
node, and so forth.

Wen we do that, they all correlate very well, but

general ly speaking, one block is sent to us for scoring as

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



aj h

representative by the pathol ogist, and so for nost of these
cases, that is the block that we |ooked at. In a handful of
cases, we have | ooked at every bl ock and done scoring to

| ook at the correlation, and the tunor heterogeneity exists
in different regions, but if you use this method of scoring
rather than a purely random pi cking out fields, but rather

| ooki ng for the higher |abeling regions and going to
mul ti ple, high-powered fields to get a | abeling index of
2,000 cells, there is a pretty good correl ation anong t hose
di fferent scores.

DR. DUTCHER  Dr. Swain.

DR. SWAIN. | had a couple of questions about the
i npl ementation of the study and the prinmary objective.
Apparently, | guess 21 percent of patients were excl uded
fromthe study done in San Francisco. Can you just comrent
on that and why they were actually given the drug?

DR GOVIER Gail was trying to put her finger on
it, but there is a table. Briefly, these people received
the drug, but there were reasons why they, actually, were
then, in fact, protocol violators, but many of them were
because they were stage zero tunors, and one couldn't tel
really directly ahead of tine. QOhers were excluded because
there was no | abeling i ndex val ue obtai ned, nost often that

was because of essentially a logistics snafu, if you wll,
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in the system and the tissue sanples actually never got to
t he | aboratory.

DR SWAIN:  Couldn't it have been obtained
afterwar ds?

DR. GOODSON: Could I conmment on that? | do take
-- this one, | sort of feel like, you know, | take this as
sonething that | amresponsible for. A fair nunber of those
patients, the original design of this was as part of a
program project, and we were interested, not just in primry
tunors which is what this application is based on, but we
al so had a series of patients with recurrent tunors, we had
a series of patients with in situ only tunors, and we had a
series of patients, actually, one patient with a sarcoma and
a couple of patients for whomthere was no residual tunor in
the breast, but for whomwe could be a | abeling index on an
axillary |ynph node.

There was a fairly small nunber of patients in
whom t here was a bi opsy done, and the biopsy had grossly
positive margins, and we then gave the BVR and went back and
did the anal ysis afterwards, and despite what the
pat hol ogi st had told us it |ooked |ike an incisional biopsy
initially, there was no identifiable tunor that we could
count in the residual specinen at the tinme of doing further
surgery.
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So, | nmean nost of these -- | nean we can go
t hrough them one by one if you want -- but | nean that is
basi cal |l y what happened.

DR. SWAIN:  So, you intentionally had the
recurrent patients in there, that was your study design
initially.

DR. GOODSON: Yes. Qur intent was to -- this is
part of a study tied to markers, and all of this stuff would
sort of disappear in the |aboratory and be | ooked at in
multiple different ways, and we were interested in
recurrent, as well as primary tunors in what was initially
set up, and that is really -- I nean | think if | had a
recurrent tunmor, | would still probably do it on the basis
of what was supposed to go into the program projects as
opposed to what is going into this creda and drug
application, et cetera.

DR. SWAIN: | have another question for you on the
followup. On the slide, it was shown that the patients
were followed up every 3, 6, and 12 nonths, and | think in
the application, it said every 6 nonths, and then a | ot of
patients actually didn't get followup for recurrence
regularly, plus I think survival hadn't been cal cul ated for
about 19 percent of the patients for the |ast year and a

hal f. Can you just conmment on foll ow up?
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DR. GOODSON: | think the closing date of this
actually was sonetine in late '96 was the date that the data
was followed up. Patients were followed up every 3 nonths
for the first year, every 6 nonths for the first five years,
and then once every 12 nonths after that.

| woul d say roughly about 20 percent of the
patients have left the Bay area, at |east of nmy own
patients, and have been in contact with these patients by
t el ephone on an annual basis, and at | east as of Decenber
1996, all of the patients that I was involved in, 100
percent of themhad either had a followup or a death
certificate or sone other confirmation within the year 1996,
and | haven't done that for '97 yet.

DR. SWAIN:  And they are all your patients, there
IS no other investigator?

DR. GOODSON. There are other investigators, but
t hose other investigators, | can say the sane thing for
them we have tracked them down.

DR. SVAIN. | noticed that a ot of the patients
received as treatnent radi ation therapy, | think about 58
percent, whereas, sonme 90-sone percent had nastectony. Wre
they in a poor prognostic group?

DR. GOODSON: | amnot quite sure. | have this
feeling that there may be an error in the 90 percent
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mast ect ony. That nunber | have not seen, and ny feeling is
that the radiation -- just | know in my own general practice
-- is probably nore |ike about a 40-60 split.

Their radiation therapy was gi ven postoperatively
as an adjunct only in patients with nore than 4 positive
nodes or when grossly positive margins is in keeping with
what was consi dered standard of practice at our institution
or else as an adjunct after a partial nastectony.

DR SWAI N: Ckay. Then, | had a question about
the followup. Was there a different -- nedian foll ow up
think for the whole study was about 5 years or a little over
5 years -- was the nedian followup |onger or shorter or
different for the patients who were | ess than 8 versus
greater than 8, because this was an interesting accrual in
that patients were accrued over 9 years, so it was a very
| ong accrual period.

In other words, did the patients who did well have
shorter foll ow up?

DR. GOODSON: | don't know. The nedian foll ow up
for the whole group is somewhere at about four and a half
years, but | do not -- you know, you may know whether or not
there is a different nedian for the high | abeling index, |ow
| abel ing index patients. | really don't know that.

DR. THOWSON. | can't say -- | can tell you the
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nunbers, we don't have a back-up slide on that -- but |
woul d say that we saw no pattern at all. W detected no
pattern in the |linked foll ow up.

DR. SWAIN:  Another question. D d you do tine
trend anal yses because of the length of time that this study
accrued to see if changing in treatnent patterns or whatever
woul d change the outconme?

DR. THOWPSON: No, we did not investigate that.
The investigators were blinded concerning the | abeling index
as far as just citing therapy and treatnent. So, we believe
that they were receiving what was optimal or standard
therapy at the institution at the time, and that, of course,
probably did change in 10 years.

DR. SWAIN. Just one |ast question. Can sonmeone
coment on the nutagenicity of this conpound at all in this
dose?

DR. GOVIER  Yes, we do have a back-up slide with
sone of those points onit, which we will cone to in a
second.

[Slide.]

| guess the top line point there is that the L
dose in humans is about 5 ng/kilo. The studies which have
| ooked at nutagenicity with broxuridine have found that it

does produce teratology in mce, and the comments are that
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it is afairly specific teratology in mce, but the
t hreshol d dose for doing that is 60 nyg/Kkil o.

There is sone teratology in hansters, again at a
much hi gher dose, and the studies have al so conmented that
even though they have seen teratol ogy, they have not seen
carcinogenicity. So, all of these effects are noted at nuch
hi gher doses than we are using. There is a coment, as well,
inthe literature, which says that the effects that they see
| ook a bit Iike high-dose vitamn A effects, and they noted
that there were no point mutations produced, and for |ong
termeffects, one would expect to have point nutations.

DR. DUTCHER: Dr. Sant ana.

DR. SANTANA: How did you determ ne that the test
was a satisfactory test for an individual patient, know ng
t hat i mmunohi stochem stry is notoriously, sonetinmes
difficult to perforn? D d you, within the sane individual
patient, | ook at another normal tissue |like breast tissue
or, for that matter, a bone marrow that notoriously has a
ot of cell cycling? How did you determ ne for each
i ndi vi dual patient that the test was satisfactory in terns
of a control?

DR. WALDMAN: In ternms of the assay itself, we of
course run negative and positive controls. There is no such
thing as a -- a negative control w thout the primary
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anti body of course -- a positive control we run col on,
normal colon tissue, which was done in vitro at BRDU
because there is a very specific pattern of |abeling at the
base of the crypts where the proliferation is going on.

We al so run on every assay day a positive control
of a breast tunor, which has a known | abeling index, to | ook
for interassay variability. Wthin a subject, if there
appears to be zero labeling in a tunor, or very |ow
| abeling, there is really no great control for that.

We can | ook at normal ducts and normal |obules if
they exist in the sanme section, and we see a very | ow
| abel i ng i ndex, approximately 1 percent. Interestingly, it
varies with the degree of dysplasia, but it is still very,
very low, but we can see that there are |labeled cells within
the normal regions of the breast.

DR. DUTCHER: Ms. Beaman.

M5. BEAMAN. | wanted to know, do you have any
Neomar k data showi ng data | abeling index by ethnic group,
and secondly, did | understand you to say that in situ
doesn't i ndex?

DR GOVIER No, it is not that the in situ cases
cannot be done, but they were not part of this protocol, and
so we have excluded themfromthe analysis. W do have

cases of carcinoma in situ, however, with |abeling index
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performed. W have an information, and it doesn't deviate
from anyt hi ng that we have shown you

The question of ethnicity, | don't believe we have
enough exanples of different ethnic groups to really nake a
statenent on that. Most of themwere, in fact, caucasi ans,
but I don't think we can draw conclusions fromthe smal
nunber of other groups that we had. | wi sh we could, sorry.

DR. RAGHAVAN: | have two questions. Looking at
the data that you showed about safety, you cited 5,000 cases
with 3 adverse events, and ny understanding is this involves
injections of a relatively benign substance.

In my experience, | can't think of a trial that
was pl acebo controlled that had such a | ow rate of
conplications. That |eads nme to ask the question, how did
you determ ne the conplication rate? This does better than
any ot her placebo | have ever seen.

DR GOVIER | don't knowif it is better than a
pl acebo or not, but clearly, these are the results which
were reported to the NCI by the investigators who did the
actual studies, and they were conpiled on an annual basis by
the NCI and put out in annual report form and we obtained
the information that way, so these other cases are not
breast cancer patients, but they run the ganmut of al nost any

tunmor that you can imagine, and all | can say is that those
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are the results that were reported to the hol der of the I ND

DR. RAGHAVAN. Second question, | guess to Fred.
The techni ques for | ooking at ploidy haven't really been
mentioned at all today in the results. It is another way of
| ooking at a simlar area of the cell cycle, and | am
puzzl ed that you haven't even nentioned the "p" word, so
there are clearly sonme concerns about the way of anal yzing
pl oi dy.

Put it in a context please.

DR. WALDMAN:  The way it was explained to ne is
that this is not a requirenent of this proposal to conpare
it to other nmethods per se, but, of course, academ cally, we
are very interested in conparing it, and flow cytonetry
anal ysis for S-phase is a standard that has been used for
the last 10, 15 years, and it is what | started doing with
Joe Gray out at Livernore prior to the anti body being
avai |l abl e.

You nentioned ploidy, of course, which is just
whet her the DNA content is diploid |ike normal cells or
abnor mal aneupl oid, and that has not established itself as
bei ng i ndependent predictive ability, whereas, S-phase by
flow has in a nunber of |arge studies.

We started doing that and switched over to the

BRDU because our success rate was nuch greater for doing
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BRDU. W can do an assay on 95 percent of the cases with
BRDU, whereas, by flow cytonetry, the success is dependent
on having a tunor that is big enough that we can nmake thick
sections to get nuclei out of that, and even then, if there
is broad interference with the flow, we are only able to be
successful 70, 80 percent of the tine.

In any case, we picked out of these cases that
Bill had, 135, we picked out the 95 cases where we were able
to do S-phase and BRDU

[Slide.]

This just recently, | apol ogize very nmuch for the
formof these two curves on the ordinate is stil

recurrence-free survival, and the abscissa showing tine in

years, and for these 95 patients -- and again, as Dr. Sinon
said, it is a small nunber -- there was a significantly --
well, let me just -- these are the two curves for BRDU and

S-phase by fl ow.

Wen Dan Mbore, our statistician, did a
random zation test, Monte Carlo, to pick out whether there
was a significant difference between these two curves, he
tells nme that there is.

So, on this early data, unpublished, the BRDU
appears to be nore frequently successful as an assay and
perhaps better predictive in this overall set of patients.
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DR. RAGHAVAN: Coul d you explain, with the second
graph there, how did you approach defining a cutpoint?

DR. WALDMAN: Al so, the nedian. The reason that
we used the nedian is that we don't -- you know, we don't
want to optim ze the cutpoint and then feed back and so with
S-phase, the nedian anong different groups, in fact, in the
literature, is different, so they are nostly basing it on
their on nedian rather than any internationally valid nedian
for flow S-phase.

DR. DUTCHER: Dr. Sinon.

DR SIMON:. One thing I noticed -- maybe | noticed
it wong -- but what you presented in ternms of the final Cox
nodel for relapse-free survival didn't seemto agree with
Table 8 in the NDA. Table 8 actually showed that | abeling
index in that final Cox nodel for relapse-free survival was
not statistically significant, and in the slide you showed,
unless | am m staken, you indicated that it was.

DR. THOVWPSON. There nmay be sone nunber changes.
The original NDA has been anmended tw ce, and each tine we
have gone back and gotten the | atest survival information
and recurrence information, and the nunbers we presented
today are fromthe nost recent anendnent.

DR. DUTCHER: Dr. Johnson

DR. DAVID JOHNSON: In addition to the S-phase,
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were any other proliferation markers that were perforned by
i mmunohi stochem stry applied to this group of patients?

DR. WALDMAN:. W are in the process of doing the
QB7, but let nme say that the correlations are interesting.
When we just | ook at correl ati on between BRDU and S-phase,
the r-squared is about |I think 0.16. Between BRDU and (67,
in a different set, not inclusive of all of these patients,
and that is why we are still adding on the |ater patients,
the correlation was on the sanme order, but it is not a
perfect correlation. Q67 is neasuring growh fraction in
|ots of cells that are not necessarily in S-phase, so we are
really nmeasuring different things with the different
mar kers.

DR. DAVI D JOHNSON. Before you step down, | didn't
see in any of the prognostic factors that were investigated
that tunor grade was included. W have hi stopat hol ogy.
Maybe that was intended to also include that, but I amjust
aski ng, was that |ooked at independently?

DR. THOWPSON: We did have sone of that data
avail able, but it was not available on very many of the
patients, and so it would end up excluding too many of the
patients fromthe analysis. Let's say maybe 60 or 70
patients we are m ssing that information.

DR. DAVID JOHNSON: Really.
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DR. DUTCHER: Did you not have Central Pathol ogy
review for this?

DR. DAVI D JOHNSON: The question was, was there
Central Pathol ogy review, and does the pathol ogi st not
assign a grade to the tunor?

DR. GOODSON: CQur cases are all independently

reviewed by a single pathol ogi st who goes back and

doubl e-checks things, and this is actually -- | can't
comment -- | know that is what we do, and | am not sure
where this discrepancy cones from-- | can't comment on

that, but |I can answer that we do do the review.

DR. DAVID JOHNSON: It may not be worth asking,
but what about -- you indicated here that another prognostic
factor investigated was tunor stage. | interpreted that to
mean the T size, the size of the tunor. Ws that done based
on actual size, though, as well? In other words, the actual
size of the tunor, not the T size, not Tl versus T2, but 1
cmversus 3 cmversus, and so on

DR. GOODSON: | think you actually did this as a
continuous variable on tunor size, but staging, it was the
U CC classification, which is T1, you know, and M zero,
M zero, and then Tl or T2 wwth M1, and so you were just
staging -- it is kind of harder to do it as a continuous

variable. You are either at stage 1 or stage 2 or stage 3,
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but the tunor size was done as a continuous variable, as
were the nunber of nodes invol ved.

DR. DAVID JOHNSON: | am particularly interested
in those that were node-negative and whether or not the L
was able to discrimnate in the patients based on LI versus
tunor size.

DR. GOODSON: | think I understand your question.
| can't give you that off the top of ny head, | really don't
know.

DR. DUTCHER: O her questions? kay.

Thank. | guess we can take a quick break. W
wi |l back at 2 o' clock.

[ Recess. |

DR. DUTCHER: FDA presentation.

FDA Presentation

[Slide.]

DR. KAREN JOHNSON: Dr. Dutcher, nenbers of the
Advi sory Committee, FDA coll eagues and guests, | will be
presenting the medical or clinical summary for NDA 20- 806,
an application that pertains to the use of bronodeoxyuridi ne
for the determ nation of |abeling index.

[Slide.]

This summary was nade possible by the effort of an

extended team of reviewers who are acknow edged on this
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sl i de.

[Slide.]

It has been proposed that bronodeoxyuridi ne, when
adm ni stered intravenously, is a cell proliferation marker
that can be used to estimate the |abeling index of malignant
breast tunors. The proposed dose is 200 ng/ neter squared
adm ni stered over 30 mnutes in the hour before surgery.

[Slide.]

In | ooking at the options for determ ning clinical
benefit, one of those would be an exam nation of the
correlation, its strength and quality between survival and
t he bronodeoxyuri di ne | abeling index.

A second option for |ooking at clinical benefit
woul d involve the clinical relevance of separating patients
into prognostic groups based on the bronodeoxyuri di ne
| abel i ng i ndex.

[Slide.]

As far as sone background here is concerned, the
i ntravenous use in investigational studies began in 1979
under IND 21-97. Prior to that tine, bronodeoxyuridine had
been given intra-arterially and this was not feasible for
| abel i ng i ndex uses.

This application is supported by two clinical

trials. The first clinical trial was begun in August of
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1986 at the University of California, San Francisco. The
accrual period for that trial ended in March of 1995, and
the foll owup continues.

The second study was begun in May of 1991, and it
was conducted at the State University of New York at
Syracuse, and the accrual period for that study ended in
April of 1995.

The initial results fromthese studies were
avai | abl e for an NDA subm ssion in Decenber of 1996. At
that time, the followup data cut-off point was the end of
Cct ober 1996. Since then, updated information has been
provi ded, and in August of 1997, we received information
that extended the cut-off data up to the end of July 1997,
so that was an additional eight nonths of follow up data.

For the cut-off period at the end of October 1996,
there were 54 patients who had not had foll ow up information
included in the data set for the year prior to the cut-off.
Wth the amendnent in August of 1997, that nunber was
reduced from54 to 30.

[Slide.]

So, in describing the study submtted for review,
| amgoing to proceed first with the larger of the two
studies. You will see that both studies involved a single

arm and survival was an endpoint that was available in terns
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of the data set information.

The San Francisco trial was nuch |arger than the
one at Syracuse, involving 163 patients, and of course this
was the | argest difference between the two studies, the
anount of data. Oher differences included the size of the
dose, the larger dose at San Franci sco being 200 ng/ neter
squared versus 100 ng/ neter squared at Syracuse.

Al so, there were slight differences in the way the
drug was adm nistered. The drug was given over 30 m nutes
an hour before surgery at San Francisco, and at Syracuse it
was given over the 30 mnute prior to surgery follow ng a
prior dose of bronodeoxyuridine.

[Slide.]

So, in looking at the | arger study, the objectives
i ndicated that fermal e breast cancer patients would be
followed and that a | abeling i ndex woul d be obtained for
each of these wi th bronodeoxyuri di ne.

The objectives clearly state that the proportion
of patients recurring and the tine to recurrence woul d be
obt ai ned.

[Slide.]

However, the protocol did not specify the primary
endpoints for analysis, and there was not a nethodi cal basis
for assessing the recurrent disease status in these patients
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since they were followed in a variety of different
practices, and those practices could be different.

Al so, clinical docunmentation or recurrence was not
provided with the application. So, we conclude that a
consistently determ ned recurrence endpoint cannot be
verified, and that |eaves survival as the prinmary endpoint
for our review.

[Slide.]

In | ooking at the San Franci sco study, the
patients involved were females with a good perfornance
status and normal organ function, and there was a
requi renment for cytologically or histologically confirnmed
di agnosi s of resectable stage 1, 2, or 3 breast cancer.

By including all three stages in the patient
popul ation, this generated a very heterogeneous patient
popul ation. A nunber of |abeling index studies in the
literature actually focused on a snaller segnment of the
patient popul ation, for instance, in node-negative patients,
so we were |looking at quite a broad category of patients, a
very heterogeneous group of patients.

[Slide.]

There has been sone debate about the size of the
pati ent popul ation for the San Franci sco study, so | wanted
toreviewthis information with you. There were 207
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patients who were identified in the institutional database
as potentially being people who participated in T86-0217.
Al'l of these patients were targeted for having a

determ nation of |abeling index.

However, 5 of the 207 did not receive intravenous
br onodeoxyuri di ne, but portions of their tunor were sent to
the lab for an in vitro determ nation of | abeling index.

So, these patients technically were not in the study

popul ation. Another 3 patients received intravenous

br onodeoxyuri di ne, but this was received as part of another
protocol, and finally, a single patient was assigned two
study accession nunbers, and so there were two entries for
that single patient.

So, the conclusion here is that there were
actually 198 patients who had an intravenous infusion of
br onodeoxyuri dine for | abeling i ndex determ nation as part
of the study done in San Franci sco.

[Slide.]

Not all of those 198 patients, however, could be
used for analysis. The sponsor has excluded 35 patients out
of the 198. Thirteen of those patients had no | abeling
i ndex determ ned. For 8 of those 13 patients, the sanples
were not sent to the lab for |abeling i ndex determ nation.
However, since the application nmentions that a strength of
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this approach is that the pathol ogic sanple that is
formalin-fixed could be used, it is surprising that at |east
sonme of these 8 sanples were not available for |abeling

i ndex determ nati on.

There were 11 patients who were in the data set of
198 who had recurrent disease. There were 7 patients with
carcinoma in situ. There were 3 sanples that canme from
| ymph nodes, and one of the tunors was a sarcoma. So, these
constitute the 35 patients who were excluded from anal ysi s
by the sponsor.

O those 35 patients, there were 22 who did not
meet eligibility criteria.

[Slide.]

Now, in |ooking at the sponsor's data set, the FDA
concluded that there were 3 additional patients who m ght
have been excluded fromthe analysis, 2 because there was no
i nvasi ve cancer residual in the surgical specinen that was
removed at the time of bronodeoxyuridine adm nistration, and
anot her patient was classified as being a stage 4 patient.

Al so, we noted that there were three protocol
violations in that 3 nmale breast cancer patients had been
i ncl uded, however, we did not renove themfromthe FDA data
set for analysis because we had no basis to say that these 3

cases were perfornmed differently fromthe others.
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So, for the additional comments here, you see that
the FDA has identified 3 additional patients for exclusion
fromanal ysis, and there were, in fact, 4 patients who did
not nmeet protocol eligibility criteria.

[Slide.]

So, what we see fromthis is that 38 of 198, or 19
percent, of patients were excluded fromthe analysis either
by the sponsor or the FDA, and there were 26 of these 38
patients who did not neet eligibility criteria.

These deficiencies in the data may have affected
the results.

[Slide.]

Anot her question about the results cones up in
terms of patient followup. There was no followup data for
at | east one year prior to data cut-off -- that is July 31,
1997 -- for 30 of the 163 patients who remained in the
sponsor's data set.

We exam ned these 30 patients to see if there were
any basis for determning that they were unli ke the patients
for whom foll owup was avail able, and we were not able to
determ ne that there was a difference. W |ooked at various
characteristics and outcones. An exanple of this would be
the | abeling index, and the | abeling index was simlar for

the group of patients who did not have foll ow up conpared to
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t he ones who did.

[Slide.]

So, now to describe the patients in the San
Franci sco study. The nedi an age was about 51 years. The
| arge portion of the patients, about 50 percent or half of
themwere stage 2 patients. The great majority received
adj uvant system c therapy, and this was anot her source of
het erogeneity in the data set.

About 40 percent of the patients received
cytot oxi ¢ chenot herapy. Another third received hornonal
therapy only. About 20 percent received a conbi nation of
cheno- hor nonal therapy.

The nedi an duration of followup was nearly five
years, but for sonme of the patients, there was substantially
| ess followup than that, and the nedi an val ue of
br onodeoxyuri di ne | abeling i ndex, as you have heard, was
7.9. For purposes of the analysis, this was rounded to 8.

[Slide.]

Next, | amgoing to show you this histogramof the
patient popul ation, and you can see that the distribution of
| abeling indices for the various patients was asymetric
around that nedi an val ue of 8.

So, the columms on this histogram are organi zed

according to two-unit differences, and the patients in this
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first columm have a labeling index that is less than 2, in
the second colum, the |abeling index is 2, but |ess than 4,
and so forth, and you can that half of the patients are
falling into the group with a | abeling index of |ess than 8,
and approximately half are falling into the group with a

| abel i ng i ndex greater than 8.

[Slide.]

And then you have seen the Kapl an- Mei er curves
correspondi ng to those groups, and so this upper line here
shows you the survival for the patients with | abeling index
|l ess than 8, and there were only 2 events in this group, and
then the survival curve here for the patients with |abeling
i ndex greater than 8, and there were 20 events here, and |
have excluded the one event. That was in the stage 4
patient.

[Slide.]

So, you have heard that using this breakpoint that
was determ ned by using the nedian generated a relative risk
of approximately 14-fold, so that patients who had the
i ndi ces above 8 were 14-fold nore likely to have a death
event than those who had | abeling index |ess or equal to 8.

[Slide.]

We have raised the question of whether there m ght

be another way to determne a cut-off point for making
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prognosti c assessnents, and the nmethod that | have chosen to
show to you today is based on receiver operating
characteristic anal ysis.

|, of course, amindebted to ny biostatistical
friends for providing this information, but this method
depends strongly on sensitivity and specificity, so | want
totalk alittle bit about those two concepts in the context
of this study.

For the sensitivity determ nation, the event that
we are predicting is death, and a positive test is defined
as a labeling index greater than the cut-off, and | am goi ng
to be concrete and use a cut-off value of 8 just for the
pur poses of this discussion.

So, the sensitivity ends up being the deaths that
occur in patients who have | abeling i ndex above 8 divided by
the total nunber of patients dead.

The specificity, on the other hand, is based on
patients who have the cut-off |less than positive test, the
peopl e who have a negative test and an outcone that is not
predicted by the test. So, here, for specificity, we are
| ooki ng at the nunber of patients who are not dead, with a
| abeling index |l ess than the cut-off of 8, divided by the
total nunber of patients who are not dead.

These two paraneters are inportant because they
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allow us to conpare the chances we have of estimating the
true positives based on the test versus the fal se positives
based on the test, and so the indicator we have of false
positives is 1 mnus the specificity.

So, we could use as an informative breakpoint one
in which the odds of correctly predicting an event exceed
the odds of an incorrect prediction. To illustrate that now
| amgoing to go to the receiver operating curve.

[Slide.]

Here, you see that we have a sensitivity over
here, which is a representation of the true positives. W
have 1 m nus the specificity, which is a representation of
the false positives, and we have a criterion line or
br eak- even point where our ability to designate the true
positives is greater than the risk of identifying false
positives.

So, we have a curve based on a series of cutpoints
that shows us where the test is operating in an advant ageous
met hod.

Now, where this value of cutpoint crosses the |line
here corresponds to your |abeling index of 11.7, and where
the line | eaves the curve up here corresponds to a cutpoint
of 3.6. So, you can see there is a whole range of cutpoints
whi ch would neet the criterion for allow ng us the chance of

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



aj h

maki ng nore correct predictions than incorrect predictions.

However, the point of this exercise was to find
the cutpoint that was the optimal one, the one that
maxi m zed the ability to do that, and that corresponds to a
val ue of 9. 1.

[Slide.]

So, noving on, what | want to do nowis to conpare
the results that we get when the breakpoint used is 9.1
rather than the 8.0 that the sponsor has told us about, and
what you see here is that the relative risk turns out to be
7.7 rather than 13.9, and the point here is that the
relative risk is highly sensitive to the selection of the
breakpoi nt, and you m ght expect that on the basis of the
confidence intervals that the sponsor showed us earlier

So, it is inherent to the use of these relative
ri sks that we acknow edge the uncertainty that surrounds
t hem

[Slide.]

Next, | want to go on to a scatterplot of surviva
for the patients in the study who had a fully defined
prognosis, that is, the patients who are dead, and | want to
point out that this slide is different fromthe one in the
handout. The one in the handout was m stakenly introduced,

and it should be crossed out. So, this is the correct
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sl i de.

What you see, as we have nentioned before, is that
there were two patients who had a | abeling index | ess than
8, however, they died in spite of the good prognosis that
you woul d think they m ght have based on | abeling index.

So, this is an indication of msclassification on the basis
of using labeling index in the case of the individual
patient.

Looki ng at the other side, patients who have
extrenely high values of |abeling index wthout having a
recurrence, who are as many years as ei ght years of
foll owup and a val ue of 34.

| think that you will have to agree that using the
| abeling index in the case of the individual patient really
requires that other information be taken into consideration,
that you cannot use | abeling index on its own and when you
are consi dering prognosis.

[Slide.]

So, now | have a few general renmarks about the
clinical use of prognostic factors, and with breast cancer
patients, the use of prognostic factors have focused |argely
in relationship to decisions about adjuvant therapy.

Now, historically, we have been noving to a
situati on where adjuvant therapy has been used ever nore
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wi dely. So, you have to | ook for exanples of subgroups of
patients where prognostic factors would find clinical
useful ness, and, of course, the sponsor gave an exanpl e of
that, and | have provided a few exanpl es.

These are not neant to be limting, just exanples
only, but it is conceivable theoretically that you could
identify a subgroup of good prognosis patients, who could be
spared adjuvant therapy.

This is the conplenmentary group to the one that
t he sponsor nentioned, the group of patients with smal
tunmors, who had a high | abeling index, would get adjuvant
t herapy, the ones with very small tunors and a | ow i ndex
m ght be targeted to forego, say, cytotoxic therapy.

Anot her situation where you m ght use the
prognostic factor would be in poor prognosis subgroups, so
that you could base a decision to use nbre aggressive
therapy on a prognostic factor |ike |abeling index.

Al though we like to consider the possibilities
i nherent in having prognostic factors available for use, it
appears that just having these factors is not always
beneficial. There is at |east one paper in the literature
t hat has denonstrated that making an i ncreased nunber of
prognostic factors available for clinician analysis does not

lead to a nore precise estimate of prognosis, but actually
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i ntroduces nore uncertainty into the prognostication
pr ocess.

So, in considering prognostic factors, | think we
have to ask the question about how much information can we
provide to assist clinicians in making good use of the
prognostic factor.

[Slide.]

The pitfalls in evaluating new prognostic factors
have been very elegantly summari zed by Dr. Barry Cark, and
as one of the pitfalls for evaluating prognostic factors, he
mentions the univariate anal ysis.

Since no single prognostic factor is sufficiently
correlated wwth outcone to serve as a definitive neasure of
prognosi s, the univariate analysis can be m sl eadi ng.

I ndi vi dual factors may be alternative representations of the
sanme bi ol ogi cal phenonenon, so an integrated prognostic
nodel offers the advantage of adjusting for the

correl ations.

Al so, pitfalls in evaluating prognostic factors
include the use of small studies to do that, and the use of
studi es where treatnents are heterogeneous.

[Slide.]

Anot her consideration in trying to reach an

optim zed prognostic nodel involves the uncertainty about
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| abel ing i ndex at the borderlines between prognostic groups,
especially dichotom zed prognostic groups, so it is
conceivable that in using a | abeling index of prognostic
factor, that you m ght want to focus on specific segnents of
the | abeling index distribution, very |ow or very high

per haps under certain conditions.

[Slide.]

So, | have spent the bulk of the tinme review ng
the larger study at San Francisco, but what | want to do now
is to go back to the smaller study in Syracuse, and you wl |
see that again this is a nuch smaller study, and there were
differences in the patient characteristics for the patients
in this study.

[Slide.]

The medi an age was slightly higher, at age 52.
There was a greater nunber of patients in the stage 2
category here. Rather than 49 percent you saw before, there
are al nost 20 percent nore patients in the stage 2 category.

The medi an val ue of | abeling index here was 6. 35,
whi ch i s sonmewhat surprising since the people with stage 2
m ght have been expected to raise the nedian | abeling index
in this group.

The nedi an duration of followup here was very
brief, only 2.3 years, and the recei pt of system c therapy
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was also different in this patient population, only 57
percent conpared to the 78 percent in the |arger study.

[Slide.]

Now, al though we have been tal ki ng about 28
eval uable patients, there were also 5 patients in this study
who were not considered to be evaluable for the foll ow ng
reasons. There was 1 patient who had a benign tunor. There
were 2 patients who had cancer other than breast cancer,
colon and ovarian. There was 1 patient with an unreadabl e
| abel ing index, and in one specinen, there was no residual
tunor to be read.

So, anong the 28 eval uable patients, there were 6
events, 3 deaths and 3 recurrences, and the univariate Cox
nodel was attenpted, but the nodel did not converge. That
may have been related to the snmall size of the data set.

[Slide.]

So, our conclusions about this study are that the
data statistically is uninformati ve because the sanpl e size
is so small and the event are few in nunber, that the size
of the study from Syracuse does not allow a determ nation of
whet her the two study results are conpatible for nerging,
and that the data fromthe San Franci sco study nust stand on
its owmn. There is no substantive advantage to conbining the

data fromthe two data sets in terns of evaluating the
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results.

[Slide.]

Finally, a few words about safety. For the two
studi es supporting this application, there were 231 patients
who received a single dose of bronobdeoxyuridine, and no
adverse events were associated with the study drug in the
conduct of these studies.

The sponsor has indicated that there were 5, 000
ot her patients who received from50 to 500 ng/ neter squared
of bronodeoxyuridine in cell kinetics or |abeling index
studies, and in this group of people, only 3 mld adverse
events were observed.

O her considerations for toxicity involved the
fact that this nethod requires an intravenous
adm ni stration, and so there could be sone potential for
problems with that, either a m stake in dose or wong
medi ci ne gi ven.

Anot her issue that is related to safety invol ves
the fact that bronodeoxyuridine is a nmutagen, and the effect
in humans who are pregnant is unknown, and so the studies
have been conducted with the caveat that patients coul d not
be entered if they were pregnant.

Anot her consi deration, because the

bronbdeoxyuridine is a nmutagen, is to try to assess the
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extent of the risk that is taken by this single dose, and it
is really hard to do that on the basis of data, however
many of these patients go on to receive cytotoxic therapy
and it would seem by conparison, that the single dose of
this mutagen may not be overwhel m ng conpared to the

mut agenicity of the therapy for breast cancer itself.

So, in conclusion, for the safety aspects of the
application, there seens to be no overwhel m ng safety
probl emw th the bronodeoxyuridine, and this brings nme to
the overall conclusions of the review

[Slide.]

They are that a group of stage 1, 2, and 3 breast
cancer patients were evaluated in the San Franci sco study
and it was apparent that there was a correlati on between
survi val and bronodeoxyuri di ne | abeling index.

The study procedures for assessing rel apse-free
survival were not sufficiently defined to warrant the use of
br onodeoxyuri di ne | abeling index for prognostication of
rel apse. An integrated multivariate prognostic nodel with
an optim zed breakpoint has not been defined, and the
potential usefulness of this test in treatnent planning has
not been establi shed.

So, that brings ne to the end of ny remarks, and
if there are any questions, | would be glad to entertain
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t hem

DR. SWAIN:  Thank you. Are there questions for
FDA?

Committee Questions to FDA

DR. SWAIN.  Dr. Johnson, | just wanted to ask you
agai n about the 30 patients that did not have foll owup as
of | think Cctober '97.

DR. KAREN JOHNSON: Actually, that follow up
cut-of f point was updated in the August anendnent to July
31, 1997, so there were 30 patients then, but for the
Oct ober cut-off, there were 54.

DR SWAIN. O '96?

DR, KAREN JOHNSON:  Yes.

DR. SWAIN. So, there are 30 patients, and what
kind of lack of followup is there? 1Is it patients who
hadn't been followed for five years or just hadn't had a
visit for a year?

DR. KAREN JOHNSON. The nmjority of those 30
patients would have fallen into the category of follow up
bet ween one and two years before the cut-off, but there were
a handful of patients who had had significantly | ong periods
wi t hout foll ow up

DR. TEMPLE: | realize there are a lot of ways to

anal yze these data, but can you say sonething about the -- |
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don't know -- robustness of the choice of cutpoint? For
exanple, if everything was graded 8, and fell off rapidly at
7.5, 9.5, you did show sone other values, howflat is the

di scrimnation curve?

DR. KAREN JOHNSON: What | would do would be to go
back to the receiver operating characteristic curve, and
what you will renmenber fromthat curve is that there were
mul ti ple cutpoints aside from9.1 that were nearly as good
as 9. 1.

Now, as part of that analysis, we did not nake a
listing of those values, but the relative risk for 8 is
known, so we have no burning interest in specifying that 9.1
has to be the cutpoint, however, we would like to see a
rationale for the selection of the cutpoint and conparing
the nmethods, so receiver operating curve versus use of the
medi an versus any ot her potential nethod that someone m ght
apply.

DR. TEMPLE: The receiver operating curve is an
i nportant analytic tool, but it doesn't have the sane
tangi ble feel that | ooking at what the ratio or the surviva
ratio is, or sonmething |like that.

DR. SIMON. Maybe | could coment. | think there
is a couple of dinensions of cutpoints, and | think there is
a |l ot of confusion about cutpoints.
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When | spoke previously, what | was concerned --
there are two issues. One is how do you assess whet her
there is a significant effect in sone group of patients, and
if you try to make that assessnent by using a cutpoint,
there is a potential depending on how you got that cutpoint
to bias that assessnent of significance. That is different
fromthe issue of once you have established that there maybe
is a significant effect there, then, the question is how
does risk vary with your assay or with your prognostic
factor.

| personally don't think -- you know, we are going
to get into this | guess with the discussion -- but when you
get into clinical relevance and clinical decisionmaking, it
is not necessarily going to be based on a cutpoint, and so
doing lots of things to determ ne the optimal cutpoint may
not be really rel evant.

| think what is nore relevant is that if there is
clinical relevance, then, the question is how does the risk
vary with the level in this case of |abeling index, and that
is | think where you need a representation --

DR. TEMPLE: | think that is what | was asking,
that is, if it was in sone say a graded risk with | abeling
i ndex.

DR SIMON: But it is not an issue of cutpoint, it
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is a mtter of as you are labeling for a given set, for a
woman Wi th negative nodes, ER positive, tunor |ess than 2
cm who is not receiving system c therapy, how does her risk
vary as a function of |abeling index.

DR. TEMPLE: You actually want to see it for
rel evant clinical subsets.

DR. KAREN JOHNSON: | would like to go back to
your question about robustness, too, and just consider the
relative risk and rem nd you of what the confidence interva
was around the relative risk that the sponsor showed, which

was really quite broad.

DR. DeLAP: | think the other way | like to | ook
at cutpoints -- and you can correct nme if I amwong -- but
it really is a matter of what you are looking for. |In other

words, if you want to identify, say, a very favorable
prognostic group of patients, you may pick a cutpoint that
is very strict, say, very low, and only naybe 10 or 20
percent of the patients will fall below that point, but you
will have identified a group that has a very | ow ri sk.
Alternatively, if you want to identify a very high
risk, you may pick a cutpoint that is high, and the receiver
operating curve | think just shows you the area over which
the cutpoint will have some validity in making distinctions,
but within that area, you can pick the cutpoint you want to
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make the kind of discrimnation.

DR SIMON: | agree with that, but | think we have
to recognize, if there is clinical relevance to a marker,
you have to recogni ze that practitioners and patients may
have their own cutpoints, and, you know, that they need to
know what the trade-offs are and what the risk is as a
function of the assay, but there is no unique cutpoint that
is going to be best for everyone.

DR. TEMPLE: Actually, you just said exactly what
| want to know. The receiver operating characteristics are
not as tangible, at |east not to sonmeone who doesn't use
that all the tinme, as it would be to see what the choice of
a cutpoint does to the ratio, to the outcone ratio in each
of a series of defined subsets, in other words, just a very
sinple curve that goes froma cutpoint of 1, which shows a
ratio of -- it shows nondi scrimnation, say -- or all the
way to a ratio of 11, which shows the best discrimnation,
or whether you see it plateau after 8 or after 6 or things
i ke that.

It is a different kind of operating characteristic
that | think is what you are saying a person would want to
see. Then, you would know whether to say okay, over 8,
under 8, it tells you all you need to know, or you m ght say
up to 2 is one group, 2 to 4 is another group, 4 to 6 is
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another group. | nean there is a |ot of ways to define how
to use a diagnostic test, which is all this is in sone ways.
Committee Discussion

DR. SWAIN. Discussion? Do you want to go
straight to the questions or do you want to nake any
conmment ?

DR. SIMON. | guess there are three issues for ne.
One is the study that was presented or the studies that were
presented, to ne have Iimtations in the sense of they are
not bi g enough, there are not enough patients to really
answer the kind of questions that you want to ask, and that
is the basic problemw th those studies.

In other words, to nme you would really want to
say, okay let's take wonen who have node-negative disease,
who have not received system c therapy, and let's see
whet her this assay permts nme to identify a set of wonen
whose prognosis is so good that | may want to consi der
wi t hhol di ng system c therapy, or let's take a set of wonen
who have node-positive di sease, nmaybe they are ER-positive,
and let's see whether -- you know, how their risk, who have
recei ved, say, chenotherapy -- and let's see how their risk
depends both on nunber of nodes involved and this, and
whet her this assay adds to nunber of nodes.

This data set is just way too limted to do that.
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Now, on the other hand, there is a |lot nore data avail able
about tritiated thym dine |labeling, and that does permt one
to answer sone of the questions, and so although I am
critical of what we can do with the data set presented, at
the sane tinme | don't feel that we should limt our
potential consideration to trying to make BUJR and | abeling
avail able to wonen, just with regard to this data presented,
because we know that there is the experience with tritiated
thym di ne, and we can try to draw on information that says
that they are basically neasuring the sane thing.

So, | tenper sort of ny concern about the
particular small trials presented with that, and then
think it cones down to is there really clinical relevance to
the use of |abeling index today, and that gets into, well,
do we really need, you know, what do we nean, do we really
need clinical relevance to be established, and what do we
mean by clinical relevance, do we nean sonething | ess than
just plugging it into an algorithm which was sort of the
straw man, you know, that was presented, but maybe we need
sonething nore than just saying it is neasuring cel
proliferation, that there has to be sone kind of |evel of
clinical relevance between those two extrenmes that we woul d
like to see.

And | sort of see two potential areas of clinical
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relevance. One is for the node-negative wonan, does this
identify a set of such wonen who you could potentially

consi der w thholding systemc therapy from either tanoxifen
or chenotherapy, and | |look then at Silvestrini's results
and | say no, you know, it is a big body of data, 2,000
wonen who didn't receive system c therapy, and | don't think
she was able to identify that subset of wonen.

So, then, there is the other side of the coin, and
does it permt you to identify wonmen who you want to give
nore intensive, say, systemc treatnment, than you otherw se
mght if you didn't have avail abl e | abeling i ndex.

The problemthere is, you know, are the nore
i ntensi ve therapies of established, you know, bone marrow
transplant or things sort of alnost bone nmarrow transpl ant,
are they of established value, and | don't think quite yet
t hey have established the val ue.

So, then you get to the dilenma, well, okay, so
there is not really a clear clinical benefit, and on the
ot her hand, there may be -- that story may change wthin the
next couple of years. So, to me, that is nmy sort of concern
on the issue.

DR SWAIN. | would just echo a | ot of what Dr.
Sinon said at the begi nning, about the small size of the

study, the small nunber of events, and | have great concern
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about the followup of the patients, the short followup in
sone patients, and really the reliability of the endpoint in
t he study.

So, | have a lot of problemw th the data and
extrapolating it to clinical use. As far as the issue of
clinical benefit, at least in this study, | don't see how we
can determ ne any clinical benefit here because it was such
a heterogeneously treated group over so many years, over 9
years period of tine.

So, | would feel like at least in this study, we
really can't find clinical utility. As far as nore
generally finding it, | amsure that Dr. Sinon and everyone
knows that CLGB is | ooking at exactly the study he just
descri bed, but using S-phase and small tunors with
node- negati ve di sease, and then patients who have |arger
node- negative tunors who are getting chenot herapy, | ooking
at treatnent with patients who have the high S-phase, so
that study is really being done in a | arge nunber of
patients in a group study.

DR. DeLAP: | amthinking about this as it is
bei ng di scussed, and it kind of rem nds ne of how for sone
patients now, the inportance of axillary dissection or node
sanpling, or whatever is done, is clearly becomng, in at

| east sone patients, is nore of a prognostic issue rather
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than a therapeutic issue.

You nmay have a patient who you are quite confident
based on your initial surgical procedure that you are going
to offer this patient adjuvant treatnment, and the axilla is
clinically negative, and yet you may want to do that for
prognosti c val ue.

| think the questions, as we get down to the
guestions, what we are asking in the questions is, does this
gi ve you prognostic information that is worth having, in
other words, | don't think the questions are aski ng whet her
you can nmeke any treatnent decisions on this, because |
t hi nk we have al ready concl uded that you don't have the
information here that tells you howto treat the patient,
and so it cones back to does this offer the prognostic
information and is that sonmething that is worth having.

Those are the focus of our questions.

DR SWAIN. | would just repeat what | said
basically. | feel like it is unreliable with the surviva
followup not in 30 patients, and heterogeneous treatnent,
so it is hard for me to really answer yes to that question

DR. QZzOLS: | think that while the issue of
prognostic information, what you articulated is clear, if
this test is available, it will be used, | think
unfortunately by sonme, as a discrimnator of a treatnent, so

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



aj h

| think that is the potential down side, that the patients
W ll be treated on the basis of this wi thout appropriately
being factored into all the other factors, you know,
prognostic situation, so there is a potential for m suse.

DR. TEMPLE: | suppose that is possible, but right
now | i magi ne people would be treated on the basis of their
stage, things |ike that.

VWhat this tells you, if |I looked at it, is that
this index is nore informative than stage, and so | was
curious to hear the nunber of patients described as small
Now, snall depends on how many endpoints there are, not how
big the study is.

If you |l ook at the stage 2 figure -- | amjust
| ooking at their figure nunber 41 with about 100 patients --
it is very easy to see the difference in survival, with
about 30 percent or sonething |like that.

DR. SIMON: But that is not the issue, Bob.

DR. TEMPLE: Does it guide your treatnment? No, we
have assuned it doesn't guide your treatnent.

DR. SIMON: No, no, even that, because when you
| ook at survival, it is confounding all of the other
vari abl es, and you are looking at it in a univariate sort of
way, and stage is sort of a straw man, too, because people
don't treat patients based on stage. Stage doesn't even
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take into consideration the nunber of nodes.

DR. TEMPLE: | guess the point is that in whatever
t he nunber of nodes in the people characterized as stage 2,
over the course of their followup, which isn't all that
| ong, | suppose, there is alnbst no deaths in one group, and
there is a lot of deaths in the other. | nean it is a very
wi de discrimnation using this test alone, which neans there
can't be any subsets that go the other way. There aren't
enough deaths for themto do that.

DR. SIMON. This is a very heterogeneous set of
patients, heterogeneous set of treatnents, there is |ots of
prognostic factors floating around in this. | feel still a
bi as selection of a way of dichotom zing the things to
present those curves. So, | don't agree.

DR. TEMPLE: Help us understand. There was only
one death in people who were at the | ow end of the index.

DR. SIMON:  So, if you had used a cutpoint that
was | ower, you would have had a | ot of those patients who

did well would be above it.

DR. TEMPLE: Well, maybe. | think that is the
guestion | was sort of asking before. | don't think that is
so. It's very flat.

DR. SIMON:  You woul d have because a cut poi nt of
8, there are a lot of patients who had | abeling indices
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around 8, so if you had noved the cutpoint down, those
wonen, all of whom survived, sone of them would now be in
t he high | abeling index group.

DR. TEMPLE: Well, if that were true, that would
be a problem but we need to | ook and see whether that is
the case. | don't think it is.

DR. SANTANA: | thought the FDA presentation did
show the distribution of patients between two units very
clearly. There was a graph that was shown by the FDA where
the patients were distributed in two-unit increments, so you
are correct. If you cut it at a lower point, a |lot of those
patients that are survivors are going to be in the high risk
group.

DR. TEMPLE: That is for the whol e popul ation that
we don't know about, stage 2.

DR. RAGHAVAN: Com ng back to Bob's question, Bob
Tenpl e' s question, one of the problens is it |ooks at first
gl ance, and maybe second glance, it is very sinple to say
there is only one or maybe two deat hs when you take an
| abeling index of 8, but the problem!| think that Dr. Karen
Johnson alluded to is the fact that the confidence intervals
for risk were really quite broad. It was 3 to 68. So, that
means at an increased risk.

The difficulty then conmes in, in terns of
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identifying the | evel of confidence of that observation, and
so if you then take a relatively snall data set that is
het er ogeneously managed to produce that data, and you then
say how confident are we that this can be applied usefully,
clinically, to reproducible data sets, that is | think the
probl em that several of the commttee nenbers are having.
So, in looking at the data as presented, it |ooks
really potentially quite interesting, but with smal
nunbers, the fact that the second data set essentially
becone uninformative on top of the first data set, other
concerns that relate to such issues as the definitions of
toxicity, because that conmes into it, how are the toxicity
data generated, were they generated in a fashion that would
mss lots of mnor toxicities.
You then start to get a higher level of |ack of

confidence in what has been presented.

M5. CARROLL: | guess as the patient
representative, | will just stake ny claimas having breast
cancer recurrence twice now. | don't see where it offers a

| ot of value to the woman except froma standpoint of if |
am under the cut-off, I mght not have to worry as nuch as
if I amover the cut-off.

They stated that it doesn't have any clinical or
t herapeutic values, so therefore, it has little of
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i nportance except as to where | stand as far as a recurrence
or perhaps not, but there is nothing to determ ne
specifically whether you will or will not regardi ng wherever
you fall on that scale as to what is ultimately going to
happen with your life.

DR. TEMPLE: Can we be clear on that? | mean one
of the questions is whether having -- let's say for the
nmoment that it was a useful prognostic indicator, and that
it told you sonething that other information didn't, let's
say that that was true for the nonent, not that that is
true, but let's say that -- are you saying that is not worth
havi ng?

M5. CARROLL: It is worth having, but it is not
going to necessarily conclude what is going to happen, your
t herapy, your treatnent is what is going to nmake the
di fference.

DR. TEMPLE: Well, actually, there is sone
uncertainty about that statenent, you know.

M5. CARROLL: Right. That's the whole point.

DR. TEMPLE: Once you finish your surgery and
finish your adjuvant therapy, but this probably tells you
nore than what your treatnent tells you

M5. CARROLL: This tells you nore than what your
treatment would tell you?
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DR. TEMPLE: Yes. Once you have done the things
you know wor k, which you are probably going to do anyway.

It is not so clear how much -- fromdata we have -- how much
di fference the treatnent nakes.

But | want to ask a different question. Let's say
this does not tell you howto treat, let's assune that.
Everybody seens to believe that, and the conpany doesn't
claimdifferently. 1Is sonething that nerely tells you what
your prognosis is of value? Even if that is all it did, if
it didthat, and if it didit in a way that you couldn't get
fromstaging and other stuff, would that be of value? That
is sort of the fundanental question.

M5. CARROLL: But | don't see where it is telling
you sonething different that you can't get from anywhere
el se.

DR. TEMPLE: | am asking you assune that it did
for the nonent, would that be of val ue?

M5. CARRCLL: It doesn't. Wy assune?

DR. RAGHAVAN: Wiy don't we try answering it a
different way. Let's just take the assunptions in your
question. So, if this were an independent prognostic
vari abl e that gave you information within other subsets, so
let's say, for argunent's sake, that you accepted that

estrogen receptor-positive patients had a different
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prognosis, let's call it a better prognosis from estrogen
receptor-negative patients, and you wanted to di ssect
estrogen receptor-positive patients, and this test did it,
then, I think the answer is yes, that would be helpful if it
gave you reliable prognostic information that you didn't get
from el sewhere

Now, you would then to start to get into the trap
of conparative data acquisition. In other words, having a
t echnol ogy such as | ooking at percent S-phase done an in
opti mal way, which is a non-invasive test versus a test that
requires an injection of a substance, so you can't answer
your question unless you broaden the frames of reference
that, as | understand it, the FDA al ready defi ned.

So, they told the sponsor that the sponsor didn't
have to worry about conparative testing for whatever reason
So, | think if you want your question answered, then, sure,
if you get an independent prognostic variable that is a new
one, and particularly if it is nore powerful than the other
non- prognostic variables, then, it identifies a subset of
patients where you mght try harder, and the one that |
woul d see down the track would be the group where you m ght
want to broaden the indications for transplant, if
transplant is proven to be of benefit, or for sone new drug.

But, unfortunately, what we are stuck with, while
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it's an acute hypothetical question, the problemthat we are
stuck with is N equals |less than 300 with five or seven
different reginens of treatnent, sone of which are
unspecified, and no real way that we can sift out whether

t hey are non-random vari abl es that would confound this
observation with bl ackboard confidence intervals.

So, what you are asking is a perfectly reasonable
question in a perfect world. |If you then take it further
and say, okay, so what data does the sponsor need to
denonstrate that they have got a w nning prognostic factor,
| think that going back to the Silvestrini approach, uniform
patient set, treated uniformy, identifying where there is
really new prognostic information with adequate foll ow up

DR. DUTCHER: | think that is why the inter-group
study uses S-phase by flow, but everyone is on a treatnent
protocol that is identical, and they are all getting
followup that is identical, and there are going to be
endpoints that are going to be | ooked at to determne if
t hat has prognostic significance.

DR. TEMPLE: They are asking a different question,
aren't they? They are trying to find out whether
intervention -- they are trying to test an intervention.

DR. SWAIN:  Well, actually, they are doing both.

There is one group that is not treated, the small tunors.
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DR. TEMPLE: Ckay. But they are trying to see
whet her treatnent benefits. They are conparing treatnent
wWth no treatnment, so it is particularly inportant to them
to have groups that are conparable.

DR. SVWAIN. Well, actually, in one group they are
just trying to see if they can find prognostic factors in
those small tunors that will determ ne who should go on to
get treatnent.

DR. TEMPLE: Ckay. And since they are not treated
at all, they have uniformtreatnent you are saying.

DR SWAIN  Right.

DR JUSTICE: | would like just to respond to one
of the Dr. Raghavan's comments.

| think this was presented to us as this is the
data we have, what can we do with it, and we did discuss
doi ng prospective trials toreally try to find a better role
for this agent, but | think it is just not feasible for the
sponsor.

DR. TEMPLE: The matters like sensitivity of the
cutpoint that Rich raised seened very inportant, but for the
nmoment | et me ignore that one, too. The differences between
people with the factor and wi thout the factor here seemvery
| arge conpared to anything related to treatnent as we know
it.
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So, | guess | would ask how inportant is the fact
that the treatnents were not different. | nean all of these
peopl e had whatever surgery was appropriate, | guess, but we

are not tal king about different kind of chenotherapy. None
of them have effects that are this large in anything we have
ever seen, so inportant is that aspect of the question?
Agai n, deferring the question of whether there could be
spuriosity induced into the whol e thing because of the

choi ce of cutpoints, |eaving that question aside.

DR. DAVID JOHNSON: | don't think the cutpoint is
the issue that any of us or at least | amwestling wth.
mean we have data that | think are of proven utility in
assessing patients, and | don't know that -- | nean they
have even told us that 60 patients, they don't know certain,
| think very basic, bits of known prognostic data that could
be all lunped into one group here, which could account for
that marked difference that you have ascribed hypothetically
to the labeling index, and | think this the point that Rich
keeps com ng back to.

DR. TEMPLE: This is histopathol ogic grade.

DR. DAVID JOHNSON. Well, certainly grade woul d
have a major inpact on outconme. | nean there are groups of
wonmen who have | ow grade tunors that one would not treat,

that m ght survive for 20 years before they recurred. In a
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smal | group of patients wth high grade tunors, snal
| esions that mght recur quite quickly.

| mean those are sone of the issues that we are
westling wwth, that those data are not included in the
analysis as far as | can tell.

DR SIMON. | nmean | think |abeling index is
clearly a prognostic factor. Now, you know, because |
basically believe the tritiated thym di ne experience, you
know, it is just that -- so | nmean that is what | keep going
back to.

| guess | would have |iked to have seen sone
conpari son between in vivo BUIR | abeling and in vitro
tritiated thymdine |labeling just to show that basically you
are getting a linear relationship, but I amsort of assum ng
that you are and therefore | ambelieving the tritiated
t hym di ne experience, and that is that it is a prognostic
factor for nobst subsets of patients.

My difficulty with it, though, is finding a
treatnment-related clinical relevance, and | don't see that
there is. In terns of whether it is of value to a woman to
know that, | mean | amnot trying to comment on that.

M5. BEAMAN. Do | hear soneone saying that a
small, less than a centineter malignancy, no | ynph node

i nvol venent, would constitute a different nethod of
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treatnment if the | abeling index is above or below the 8? |Is
that what | am hearing?

DR. SWAIN. No, | was describing a study where
they are | ooking for prognostic factors in the small tunors,
and those patients aren't being treated based on any factors
at all, they are just on the observation arm

M5. BEAMAN: On observati on.

DR. SWAIN:  Yes, they are all on observation to
see if they can find prognostic factors to predict which of
the small tunmors will recur.

DR. TEMPLE: No one is alleging that this tells
you or should tell you to change your treatnment. People
have speculated that it m ght anyway, and they are a little
nervous about that because it is not clear that that is
merited wthout the actual studies, but the contention here
is not that it tells you how to adjust your treatnent. It
just gives you a better idea of how you are going to do,
that is all. That is all this can support now at best.

DR. DUTCHER: Shall we discuss Question No. 17

DR. SWAIN. That is what we have been tal king
about, yes.

You can all read the initial paragraph.

The broxuridine | abeling index breakpoint of 8 was

based on the nmedi an value for 163 patients with primry
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breast cancer evaluated at a single institution. There is
no information in the NDA |inking broxuridine |abeling index
wi th choice of therapy, nor is such information |likely to be
forthcom ng. Does the broxuridine | abeling i ndex provide
clinically nmeaningful information for physicians and breast
cancer patients?

| woul d answer no based on ny previous conments.

DR. SIMON: | amnot sure what -- | can't answer
really whether it would provide clinically neaningful
information to a woman with breast cancer, but in terns of |
think of clinically nmeaningful in the sense of it hel ping
with treatnment decisions, and | don't think we have any
evidence at this point that it does that.

DR. TEMPLE: Rich, you have got to be specific.
If that is what you want to say, please say it.

DR. SIMON. | have said it nmany tines.

DR. TEMPLE: No, but say specifically |I don't
t hi nk prognostic information al one i ndependent of treatnent
information is clinically meaningful. |Is that what you
mean?

DR. SWAIN: This specific prognostic factor based
on the data we are seeing.

DR. TEMPLE: Ckay. It is inportant to separate --

DR. SWAIN. That is different than just saying any
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prognostic factor.

DR. TEMPLE: That is fine. Let's be sure that we
understand the whole answer. One, that this doesn't provide
any information. Two, prognostic information alone is not
useful. Even if the question doesn't say that. | just want
to be sure we understand what you are saying.

DR. SIMON: | amnot sure of the distinction you
are maki ng.

DR. DUTCHER: Prognostic information is useful.
don't think anybody will say it is not. | think it needs to
be tied to clinical outcone. The problemhere is the
het erogeneity of the data that has been presented versus an
ongoi ng study looking at simlar questions with a different
techni que versus this technique in in vitro studies which
didn't help us with clinical useful information.

DR. TEMPLE: | amsorry to be a pest on this.
Suppose for the nonent that nobody had di scovered yet
whet her the prognostic information that this gives you could
be altered by treatnent, in other words, they haven't gone
the next step and said okay, people with a high |abeling
index, if you treat themthis way, they do better than they
woul d otherwi se. Let's say that information is not there,
but you believe that it was useful prognostic individual

i ndependent of treatnent. Those are two separate questions.

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



aj h

DR. DUTCHER: You have got two problens. First of
all, if you have a prognostic marker that says if you are
above this, you are going to die, and if below this, you are
not, that is like trying to decide if you are going to | ook
for the Huntington's gene.

DR. TEMPLE: That is exactly right.

DR. DUTCHER: So, then we have to | ook at these
| adi es and say do you want to know that.

The second thing is, though, does this data set
make us confident that this particular test provides that
definitive information, and | think that is what we are
concer ned about.

DR. TEMPLE: That is exactly right, but if you
answer the first question no, we don't have to go any
further.

DR. DeLAP: WMaybe it would be hel pful to rephrase
alittle bit and say the first question is does the panel
bel i eve that prognostic information per se is useful, and I
t hi nk that we have heard that you think the prognostic
informati on per se is good to have.

DR. DUTCHER: Tied to a desire to be
interventionalists.

DR QzOLS: Well, prognostic information is very
useful when you are designing new treatnments and you try to
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devel op and identify groups of patients when you want to try
new things, and it is very inportant, but prognostic

i nformati on, when you apply it to an individual patient has
becone a very different issue. Like Jan said, | nean are
you really |l ooking at sonething that is in the context of
what are you going to do with that information, what is that
woman going to do with that information

If it is such a high discrimnator that it is
bl ack or white, all or none, that is one thing, but there is
no such prognostic factor. Sone patients at stage 4 do
good, sone patients at stage 1 do bad.

So, on an individual basis, the prognostic
information for a patient is nuch less inportant than it is
really for -- because that individual patient could be
anywhere in that spectrum But for identifying inportant
prognostic factors, you try to develop new therapies, it is
very inportant.

So, this is inportant to have a good prognostic
factor again nore for identifying groups of patients and
popul ati ons, but not on an individual patient. It becone
very difficult to use that information

DR. TEMPLE: So, your view would be that if it
didn't have treatnent inplications that you knew, it would
not be useful to have a satisfactory discrimnator that told
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you what the prognosis was?

DR. RAGHAVAN: | don't think that is what we are
saying. | would like to conme back to your previous question
and say that | amsorry you are being a pest, as well,
because you are putting an onus on us that is not a
reasonabl e one.

You are putting us in the role of the naysayers
based on poor quality data, and | think that this panel
woul d probably agree that having a really reliable
prognostic index does have a utility, and | think that our
patient advocates would feel that if they could be given
information that let themknow -- if they there was in the
uni verse of know edge information that would et them know
what the future held, sone of themwould want it, and sone
woul dn't. The one who m ght want it would say, well, | kind
of would like to plan, and the ones who woul dn't woul d say,
well, | am hoping things get better.

But that is not the issue here.

DR. TEMPLE: Yes, it is.

DR RAGHAVAN. No, no.

DR. TEMPLE: It is one issue here.

DR. RAGHAVAN: Let nme finish. The issue here is
not predicated on that question. The issue here is

predi cated on our |evel of confidence that this is a
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prognostic marker that will add to the universe of our
current know edge, and Bob Justice said it. He said the
sponsor cane to us and said this is the informati on we have,
how can we apply it, can we use it, can we do sonething with
it, and it is not our responsibility in this panel to create
data that just aren't there.

So, you are asking us to nake statenents about a
prognostic variable that m ght be a very powerful one, but
al so could be a bust. In the range of confidence intervals
with the nunber of confounding variables, one of which is
nunber of data points, you are asking us to redefine
acceptability in a way that we shouldn't have to do.

We have said to you repeatedly now that this m ght
be an inportant prognostic test. W have also said to you
that we are unabl e based on the data presented to separate
it fromother non-prognostic factors or to rank it versus
ot her prognostic tests, and the reality is we are stuck with
t he sane database that you are, and Dr. Johnson, review ng
the data, has come up with very inportant statistica
guestions that relate to the adequacy of the information
that we are presented.

So, for us to let it through, it's fine if we
happen to luck out, but if we then introduce into clinical

practice a prognostic factor that is actually wong, that
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allows a patient with small node-negative breast cancer to
have to go through aggressive treatnment for no reason
because it was wong, that is a bad thing if that patient
di es getting chenot herapy.

And the flip side, if | have a patient who has a 5
cm breast tunor and 4 out of 6 nodes positive, but their LI
inthis test says no risk, and I say to them well, all ny
conventional know edge tells nme you are really at high risk
but I have this one test, based on an inadequate set of data
(that the FDA |l et through), so we are going to watch and
wait and hope for the best, that would be a very bad
m stake. W can't nake that decision today.

DR. TEMPLE: GCkay. | amgoing to understand from
that, that nost of you at |east think an effective, good
prognostic indicator, wthout properties of other kinds,
woul d be a useful thing.

DR. RAGHAVAN: That is what | think.

DR. TEMPLE: You just may not think this is that.

DR. DeLAP: Even if you couldn't use that
hypot heti cal prognostic indicator as a basis for nmaking a
treat ment deci sion

DR. RAGHAVAN. As a clinician, | think being able
to offer a patient air-tight information based on our

current know edge about their prognosis, being able to offer
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it to them not insisting that they take it, | think it is
potentially useful. There are all sorts of clinical and
personal decisions, nore the personal ones, that would be
useful for a patient to know.

It comes back to what we were discussing earlier
when Ceorge Canellos said, Melanoma is a disease that gives
cancer a bad nane,"” | nmean | think patients with nel anoma
suffer wwth that know edge, because they know t hey have a
potentially very risky thing. Wether that then hel ps them
depends on a range of anecdotal experiences, but that is not
germane to the discussion here.

DR. DeLAP: Well, | think we have the precision we
are | ooking for here. W just wanted to nmake sure whet her
the way you are headed with the first question was
predi cated on sone belief that just having prognostic
informati on per se was not of value or if you are | ooking
specifically at this case and saying in this case, you don't
have --

DR. TEMPLE: It is very inportant to distinguish
those two because people, in pursuing this further, need to
know what their hurdle is, if it has to be linked to, you
know, prognostic tests, or you have to do a followup trial
showi ng that you can intervene and change it, that's one

thing. If you need a better test, that is another thing, so
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we do need to know that.

DR. DUTCHER: Do you want us to vote on this?
Yes. (Kkay.

DR. TEMPLE: W need to know formally what you
t hi nk about the | ast question, but we are going to assune
based on the previous discussion that if it provided good
prognostic information that was reliable, that would be of
val ue, and now you are voting on whether you think the test,
as studied so far, does.

DR. DUTCHER: Well, | think that is what we have
to do is change the sentence to say does the broxuridine L
data as presented --

DR. TEMPLE: That's okay. W w Il understand
t hat .

DR. DUTCHER: -- provide clinically meaningful
information for physicians and breast cancer patients.

We have heard Dr. Swain and Dr. Sinon's opinion,
so let us vote.

Al those who would say it does, yes, it does,
pl ease rai se your hand.

[ No response. ]

DR. DUTCHER: All those who would say no?

[ Show of hands. ]

DR. DUTCHER: Ni ne out of nine would vote no.
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The next question is: 1Is there sufficient
evi dence to conclude that a single, pre-surgical infusion of
broxuridine at a dose of 200 ny/nmeter squared for in vivo
tunor |l abeling is safe based on the study that was
present ed?

DR. SWAIN:. W certainly haven't seen anything to
indicate that it is not safe, but I would really go back to
Dr. Raghavan's comment on this, and that the toxicities were
extrenely low and we don't really even know how t hey were
eval uated in each case, so | amnot sure we even have enough
information to conclude that it is safe, plus | think in the
informed consent it did not include a pregnancy warning
al t hough patients were apparently told that, so | think that
is also problem Isn't that correct, Karen, it did not?

DR. KAREN JOHNSON: No, that was included in the
review that we submtted.

DR SWAIN: But it wasn't included in the initial
i nfornmed consent.

DR. KAREN JOHNSON. The San Franci sco study did
not have the warning in the consent form about the
pregnancy.

DR. SANTANA: | think, in reality, when you are
giving an agent prior to an imedi ate intervention right

after that, you have to recognize that the period of
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observation to determne safety is limted. Sonebody nmade a
comment that if a lot of these patients who received this
agent go on to chenot herapy, that confounds the whol e issue
of teratogenicity and nutagenicity, et cetera.

If all the patients were al so having surgery
within an hour, you have got to be careful that you don't
confound the surgical safety issues and conplications of
surgery, hypotension, or sonething that could happen.

So, | think you have to be very careful to define
t he period of observation of safety here, and that is fair,
because you do have a wi ndow there of one hour or half an
hour where you can determ ne sone of these safety issues.

But | also agree with you that |I haven't heard
anything really dramatic that says it is not safe.

DR. DUTCHER: Well, the question says is there
sufficient evidence to concl ude.

All those who think the answer is yes, please
rai se your hand.

[ Show of hands. ]

DR. DUTCHER: Five yes.

Al those who vote no?

[ One negative vote.]

DR DUTCHER  One.

Abst enti ons?
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[ Show of hands. ]

DR. DUTCHER: Three.

Do you recommend that broxuridi ne be approved as
an infusion at surgery for |abeling index determnation to
assign primary breast cancer patients to a higher versus a
| ower risk group? |If not, what additional studies should be
per formed?

Do we have sone discussion?

DR. SIMON. Well, | would say that since we
answered No. 1 as no, that we would have to answer this as
no.

DR. TEMPLE: It is the second part that is
i nportant.

DR. DUTCHER: \What additional studies --

DR. TEMPLE: ~-- could resolve this deficiency.

DR SVAIN.  Well, I think if they treated a group
of patients, a honbgeneous group of patients who are getting
a honogeneous treatnent, and | couldn't really tell you the
nunber of that, that that would be an adequate study, and
certainly with better followup and a | ot of tight
endpoints, and the safety issues that we discussed earlier,
| think those would be inportant, too.

DR. TEMPLE: Do you nean one particul ar prognostic
tunor grade set, sonething like that?
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DR. SWAIN. No, either node-negative,
node- posi tive.

DR. TEMPLE: So, honpbgeneous here woul d be
node- positive?

DR. SWAIN:. R ght, and getting the same treatnent.

DR, SI MON: How woul d you feel about if they
showed conpel | ing evidence that the BUJR | abel i ng i ndex was
essentially neasuring the sane thing as tritiated thym dine
i ndex, and then appealed to the tritiated thym dine
prognostic factor studies, that |arge database, for evidence
that it is a valid prognostic factor?

DR. RAGHAVAN. | don't think that would hel p us.
| think that, you know, a sponsor only has so nuch that it
can do, and to send them off down a pathway that coul d end
up with another conmttee that then said, yeah, but that's
not really a surrogate of anything, | don't think that would
be hel pful.

| mean it is kind of frustrating because reading
the subm ssion and listening to Fred and ot hers, who |
respect, my guess -- and that is the problem-- nmy guess is
that they are probably on to sonmething. Qur role is not to
guess, and so it is kind of frustrating to | ook at data and
say, you know, there probably is sonething there, and I am
sure that is why Tenple was being irritating, because he
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probably feels the sanme, and he is doing his job.

| think so what you want to see is, in a perfect
wor | d, soneone who hel ps the sponsor to do the right study,
and Bob Ozols has just nuttered to nme that what you want to
do here is plug it into a good, well-powered adjuvant trial,
and what you can then get out of that is a good, solid,
mul tivariate analysis that is unbiased, where you can
actually be looking at the utility of this test versus
ploidy, this test versus estrogen receptors, et cetera,
where you have uniform managenent and in the era of current
managenent, it gives us a reality.

The problemis that if you try to get surrogate
steps, if you go back and say well, let's conpare this
versus thym dine, you know, that will take a year or two,
and then you will probably get a commttee that wll say,
yeah, but everything has changed, so they get nothing for
t heir buck.

DR. TEMPLE: Could you be specific on what trial?
Sandy, you said what a narrow group would be, |ike
node- positive people who were treated nore or |ess
simlarly. But that is still a one-armstudy, that is like
this one, but |ooking for prognosis.

Is there a controlled trial that you think would
be informative here?
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DR SVWAIN. | think it would be really hard to do
a controlled trial in that you woul d base the treatnment on
your result.

DR. TEMPLE: It beats ne.

DR SWAIN:. | don't think you could do that.

DR. TEMPLE: This is what people are talking
about, and | amtrying to figure it out.

DR SWAIN:. | think pretty nmuch everyone now, even
W t h node-negative di seases, getting chenot herapy, so |
think that -- | nmean you could do it in one of the |arger
NSABP studi es or one of the other cooperative group studies
if you were that inclined on this specific factor.

DR. TEMPLE: Before you |eave that, it could be
part of an ongoing trial.

DR SWAIN  Right.

DR. TEMPLE: And you could even do it in both
arnms, so you can see if the treatnment makes any difference,
and still see if the prognostic indicator was --

DR SWAIN. R ght. Just one other thing | wanted
to add. | think sonme questions canme up about that at the
begi nni ng, was about inter-laboratory variation. | think
t hose kind of studies need to be done, too, to look at it to
see if there is any variability or what the consistency is
in the result.
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DR. DAVI D JOHNSON: Since Bob has been asking us a
| ot of questions, let ne ask Bob a question.

DR. TEMPLE: You have got to be Bob-specific.

DR. DAVID JOHNSON:. Well, | will be Bob-a-leftic
here and go to that side.

In one of the CALGB trials, adjuvant trials,

HER2- NEU was assessed, and found to be suggestive at | east
of the worst prognosis in wonen that had been treated in a
fairly conparable way, and nore inportantly perhaps, in that
sane trial, the data suggests that HER2-negative wonmen were
not benefitted by any alteration in dosage of adjuvant

t her apy, whereas, HER2-positive patients perhaps benefitted
by a hi gher dose.

Now, this is retrospective analysis of data and
needs to be prospectively analyzed, but in a sense, HER2- NEU
is sort of the same thing here. It is a prognostic factor.
That is the question you were asking earlier, is it
i nportant to know t hat.

At the nonent, the answer to that question is for
me no, it is not very inportant, because | don't know what
to do about it yet. | have sone ideas about what to do
about that. | kind of have an idea that is what you were
driving at wth the | abeling index here.

| think it would be very difficult to append this
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techni que to an ongoi ng adjuvant trial in the cooperative
groups. It mght be possible to do. It mght be possible
to do in an NSABP trial perhaps, but I think it would be
very difficult to do that, and short of doing that, | am not
sure what specific trial one could do to get at the kind of
information all of us I think would |ike to have.

This is the dilemma that we westled with the
other day with our coll eagues who were worried about
neopl astic meningitis.

DR. TEMPLE: Well, | guess | can think of one. |If
you were doing sone intervention trial with tw treatnents,
say, and there was a period in which you had to renove the
tumor, so you therefore had an opportunity to do this
| abeling, you could adm nister it to both arns, and from
each arm you woul d get prognostic information, one with one
treatnment, one with the other.

You could also, if you incredibly lucky, see if in
some way there was an interaction between the prognostic
vari abl e and the treatnent.

DR. DAVID JOHNSON. Well, what | was going to say
i's NSABP does have a trial ongoing at the nonment for pre-op
chenot herapy. That was the point | was going to nake, and I
don't know how far along that trial is in its accrual goal,
but if there ever were a trial in which this type of
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approach m ght he reasonable to append to a trial, that
woul d be the one, because those are wonen who are getting
chenot her apy, who are all undergoing the surgical procedure,
and are going to get injected wth sonething anyway at sone
poi nt, and one m ght be able to make a strong argunment to do
that. | don't renenber the nunber of that trial. Sandy,
what is that?

DR. SVWAI N  B27.

DR. DAVID JOHANSON: Do you know how far --

DR SWAIN: | think there are about 700 or so
patients on the trial. | think that is a nice idea, | don't
think it is going to happen because | think the accrual --
it is hard to go back, | nean that is the bottomline.

We just had a neeting and tal king about a | ot of
different things, so | don't think that is going to happen
in that study, and the current trials will not be
preoperative. | think the preoperative mght nmake it nore
difficult anyway because then you would have to do nore
bi opsies. So, | don't think that is ideal. | think
probably the postoperative adjuvant therapy woul d be best.

DR. TEMPLE: But | guess you have to get this al
done before the opinion.

DR. SWAIN:  The problem| have with it, too,
frankly, is that it is 1.V., and it is hectic, it is busy,
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peopl e are del ayed for their surgery for hours, and | just
think it is just one nore thing for the surgeon and the
patient to undergo, that really right now!l don't find any
reason for, and there are other possibilities, proliferation
mar kers, to ne, that would seemnore interesting, that you
can just look it under paraffin or whatever. | know that is
not what you asked.

DR. TEMPLE: Well, that has to do with practica
ability to get this off the ground and whet her anyone wl |
use it, which you are right, we don't usually worry about
that. That is sonebody el se's problem

DR. DUTCHER: | think the logistics are an issue
because it is hard to append things onto ongoi ng studi es,
and yet those kinds of studies would be the best way to find
out. | nean we have all been down the road, if sonething is
a wonderful marker, and then we find out that nobody can
figure it out, and you are still better off having a set of
patients that you can say were as uniformas you coul d nmake
t hem

So, | think that would be in the best of all
possi ble worlds, the best way to be able to look at it.

DR. DAVI D JOHNSON. What about taking that sane
set of patients, a snmaller set of patients -- and | won't
define the set of patients -- but | amjust trying to think
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now | i ke an investigator and to do what Dr. Sinon was
suggesting, and actually do thymdine |labeling and this

| abeling, and see if there, in fact, is a correlation, and
then perhaps, with a certain set of patients -- | don't know
what that nunber would be -- but one that would give you a
certain degree of confidence if there was correlation, and

t hen perhaps you could extrapolate it.

It wouldn't be quite the sanme thing, Derek, it
seens to ne. | agree with your earlier comment about
putting another conmttee in the sanme dilenma, but it seens
like if you could nmake that correlation with a set of
patients, one mght feel nore confortable extrapolating it.

DR. TEMPLE: That only really works if you are
confident that you can say sonething about the thing you are
linking it to, which we haven't gone through. W don't know
t hat .

DR. SIMON:  Silvestrini has data, in other words,
| alluded to the 2,000 -- actually, there were 3,000, but
2,000 were foll owup wonen who had no system c therapy. She
has anot her group of wonen who received tanoxifen as the
only system c therapy, and another group who received CW
plus or mnus adrianycin, so these are very large data sets
in which the mnimuml1 think is probably 500 patients, in
whi ch the patients are very uniformy treated.
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So, to me, those body of data are relatively
conpelling that the tritiated thymdine [abeling index is a
prognostic factor that adds to the other prognostic factors,
al though it doesn't permit you to nake treatnent decisions.

DR. TEMPLE: So, if one then could try to |ink
sone outcone on the tritiated thym dine index to an outcone
on this index, and show that they correlate well, you think
it is at |east possible with the | arge database avail abl e
for tritiated thym dine, that there would be sonething
really to go fromone to the other.

DR SIMON:  Yes. | think the potential val ue of
this drug is that it may give nore reproduci ble results than
the KI67 and the other things that are going to be done just
on tissue bl ocks.

DR. TEMPLE: One other question. On the matter of
honogeneity, it seens to ne in sonme ways what you want to
know is how this perfornms in a variety of settings, not just
one, so what | amtaking fromthis is that you would like to
be able to look at this in defined groups of people, but
there m ght be nore than one of them there m ght be several
of them

DR. SIMON:  Right.

DR. DUTCHER: | think that is it. Thank you al
very much. Have a happy holiday. See you in the new year.
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[ Wher eupon, at 3:40 p.m, the neeting was

adj our ned. ]
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