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PROCEEDI NGS
Openi ng Remar ks

DR PRZEPI ORKA: Good norning to all and
wel conme to the Food and Drug Administration's
Advi sory Conmittee for Oncologic Drugs. My name is
Donna Przepiorka. | will be chairing the
conmittee. | just wanted to renind everyone in the
audi ence that the purpose of the individuals on
this panel is to serve as independent consultants
to the FDA. W do not work for the FDA. W are
al so not anyone who makes any deci sions; we only
provi de advi ce.

Qur first itemon the agenda--we are going
togoalittle bit out of order. W want to hear
first from Congressnan Deutsch who has a few words
to say.

CONGRESSMAN DEUTSCH:  Thank you very rmuch.
| appreciate the opportunity to be here. M nane
i s Congressman Peter Deutsch, and | recognize that
it is not at every neeting of this commttee that
you are addressed by a nmenber of Congress. Largely

it is in that capacity that | speak to you today,
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but it is also in nmy capacity as an individual who
has been personally affected by the specter of
nmel anona.

On several occasions | have had basa
cells removed fromny body. Thankfully, they were
not malignant but their existence renders ne high
risk. M dernatol ogi st now evaluates ne on a
quarterly basis for nel anoma and gui des ne on how
to reduce ny risk profile. | pray that this risk
never materializes but, if it does, | need to know
that ny physician and | have access to every
therapeutic treatnment available for this horrible
di sease. As someone who actually hears people
testify in many settings, | amtrying to get your
attention so actually | have pictures of ny kids
who both have red hair so, obviously, they are high
risk for skin cancer as well especially as having a
parent who has been di agnosed with basal cells.
They al so happen to live in Florida.

Agai n, nost of the people in this room
don't live in Florida and | am not exaggerating

that the school that they go to and, in fact, the
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1 school s they have gone to since pre-K, do not have

2 hal ways. It is one of the unique things about

3 Florida, south Florida in particular so they are

4 literally outside all the tinme. For anyone who has

5 kids, especially in a setting |like south Florida,
6 thi nk about the sumer when you try to get your
7 kids to wear suntan lotion. It is not an easy
8 thing to do. So, this is a very real thing.

9 mean, | have fights with ny kids, especially as

10 they have gotten ol der, about putting suntan |otion

11 on, on a continuous basis.

12 But it is not just for ny kids; it is not

13 for nyself that | amhere today. It is for al
14 constituents | represent and all the citizens

15 around the nation. So, it is on their behalf as

16 well that | stand before you today, not to advocate

17 for the approval of this drug but to advocate that

18 the mnd set fromwhich you consider this
19 application be your own mnd set--clinica
20 physi ci ans dedicated to the welfare of their
21 patients.

22 What does this mean? That this
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application be a referendum on whet her you woul d
want this drug available to your patients if they
were diagnosed with netastatic nelanona. That is
the standard we owe cancer patients and that is the
standard government is obligated to uphol d.

I did not conme here to preach to this
conmittee to the extent me and Congress have had
frustration with over-regulation by the FDA. It is
not of your doing; quite the opposite. It is
peopl e |ike yoursel ves who give up your tinme to
gui de the FDA. | cannot over-enphasize the
i mportance of your role. You provide the FDA a
wi ndow that they otherwi se do not have, a w ndow
into the real world, if you will, a world in which
dyi ng cancer patients are desperate for and nust be
gi ven access to every reasonabl e treatnent that
m ght save their lives.

As you may know, there were two rel evant
newspaper articles |ast week that got some
attention in Congress. One was an article in The
New York Times about a Japanese study published in

The New Engl and Journal of Medicine proving the
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1 ef fectiveness of a drug called UFT in treating a

2 formof lung cancer. Wat was staggering about the

3 article was that this sane technol ogy was rejected

4 in this country by the FDA. In other words,

5 t housands of cancer patients in this country could

6 be dyi ng because the government failed them

7 What | |later | earned was that the FDA

8 rejected this drug even though this very advisory

9 conmittee conposed of your predecessors voted

10 unani mously to approve it and, because the FDA did

11 not accept the recomendati ons of clinicians,

12 countl ess Anericans | ack access to that drug today.

13 That is inexcusable.

14 In the other article, the Wall Street
15 Journal related to this comm ttee's hearings.
16 of fered no views on whether this drug should be

17 approved but, instead, noted the absence of

It

18 treatnments for netastatic nelanoma and a coupl e of

19 vi gnettes about the people who took the drug.
20 of those was an individual nanes David Bernstein
21 who is scheduled to join us here today. M.

22 Bernstein is a fourth grade teacher froma snall

file:////[Tiffanie/C/Dummy/05030NCO.TXT (9 of 355) [5/14/2004 1:38:48 PM]

One



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

1 town in New Jersey. The article said that M.

2 Bernstein's cancer went away and he is alive today,

3 teaching his students in his fourth grade cl assroom

4 because of the drug before you today.

5 I am not a physician nor a scientist and

6 have not studied the clinical data regarding this

7 drug, but | do knowthis, if you find that this
8 drug is as safe and effective as other avail abl e
9 treatnents, if it reasonably presents another

10 possi bl e course of treatnent, by what right can

11  governnent deny cancer patients an avenue to save

12 their lives? This is not about a passing illness

13 for which there are other treatnments. This is

14 about cancer, an absolutely devastating disease

15 that has in some ways affected nearly every single

16 American. This is about cancer patients who are
17 dyi ng and desperate for a chance to live |onger.
18 It is intheir interest that we nust be forenost

19 today' s heari ng.

20 I flew back to Washington last night to

21 speak to you this norning, however, prior

22 obligations in my district require ne to actually
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1 literally turn around right now and return to

2 Florida this norning. | regret that | can't stay
3 here to listen to all of the testinbny but | w sh
4 to thank this committee for its tine, and it has
5 been an honor and pleasure to speak with you this
6 nor ni ng.

7 DR. PRZEPI ORKA: Thank you, Congressnan

8 Deut sch. Any questions for the Congressman?

9 [ No response]

10 Thank you, sir.

11 CONGRESSMAN DEUTSCH:  Thank you.

12 DR PRZEPI ORKA: Next we will hear froma

13 representative from Congressnan Ferguson's office.
14 MR. DELPIZO My name is Al ex Del pizo. |
15 am here representing Congressman M ke Ferguson of
16 New Jersey who, unfortunately, is in New Jersey and
17 couldn't be here with us today.

18 I amnot a scientist or a clinician or a
19 chemi st but everyone knows a person whose |ife has
20 been taken by cancer. For me, that person was mny
21 nmot her. She fought and eventually | ost her

22  six-year battle with cancer. However, due to
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mracle |life-extending drugs she saw two of her
children get married and net her three
grandchildren. M nother was fortunate enough to
experience all of the wonderful things that nothers
and grandnot hers experience later in life.

As you know, Genasense us used to treat
stage 4 netastatic nelanona. Metastatic nel anonma
is currently a death sentence. When two avail able
therapies treat the disease and the | ast
chenot herapy therapy treatnment was approved in
1975, yours is an awesone responsibility. The FDA
wor ks every day to ensure that Anericans and their
food and drug supply are safe. Your decisions on
whi ch drugs are approved are based on nunbers, and
nunbers are very inportant, however, we would never
want to approve a placebo. However, an
over-enphasis on statistics at the expense of
pati ent needs does a |life-threatening disservice.
The failure to appreciate nmean or nedi an
statistical analyses in any size sanpling al so
fails to take into account a patient popul ation

that achi eved the nost dramatic overall response.
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G ven the devastating nature of this
di sease and the relatively few treatments
avai l abl e, even marginal increases inlife
expectancy can clearly be the difference between
rapid death and years of |ife extension for those
patients that will see a benefit fromthis and
ot her drugs.

In closing, | would like to highlight the
experience of one of nmy constituents in Montgonery
Township in New Jersey. David Bernstein was
di agnosed with skin cancer and prescribed
chenot herapy to renove a grape-sized tunor on his
chest. M. Bernstein opted to supplenent the
chenmot herapy by joining a clinical trial of an
experinmental drug. Six weeks after his first dose
he received the news that his tunor had essentially
di sappeared. This was two years ago. That
experinmental drug was Genasense

For ny nother, David Bernstein and for al
of those who have been di agnosed with cancer,
respectfully request that you | ook favorably on

Genasense and ot her new drug applications that can
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provi de hope for those for whom hope is all they
have. Thank you very nuch.

DR PRZEPI ORKA: Thank you. Again,
woul d like to ask the fol ks who are standing al ong
that far wall by the doors to please step outside
into the hall, or take a seat, or take a stand at
the back wall only, please. You are going to need
to vacate that area i medi ately, please.

W would like to now nove on to the first
itemon the agenda and Johanna Cifford will read
the conflict of interest statement. Thank you.

Conflict of Interest Statemnent

MS. CLI FFORD: Thank you. The foll ow ng
announcenent addresses the issue of conflict of
interest with respect to this neeting and is nmade a
part of the record to preclude even the appearance
of such at this meeting.

Based on the submtted agenda and
i nformati on provided by the participants, the
agency has determined that all reported interests
in firms regulated by the Center for Drug

Eval uati on and Research present no potential for a
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conflict of interest at this neeting, with the
foll owi ng excepti ons:

In accordance with 18 USC Secti on
208(b) (3), Dr. Ronal d Bukowski has been granted a
wai ver for serving on a conpetitor's advisory board
on an unrelated matter for which he receives |ess
than $10,000 a year; consulting with the sponsor of
dacarbazine on an unrelated matter for which he
receives |less than $10,000 a year; and, finally,
for consulting with a conpetitor on an unrel ated
matter for which he receives |ess than $10, 000 a
year.

Dr. Maha Hussai n has been granted wai vers
under 18 USC 208(b)(3) and 21 USC 505(n) for
unrel ated consulting for the co-devel oped of
Genasense for which she receives less than $10, 000
a year; and owning stock in the co-devel oper of
CGenasense, val ued from $25,001 to $50, 000.

Dr. Wen-Jen Hw has been granted a linited
wai ver under 18 USC 208(b)(3) for her enployer's
contract with a conpetitor for an

investigator-initiated study of a conpeting
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product. The contrast is |ess than $100, 000 a
year. Under the terns of the waiver, Dr. Hw wll
be permitted to participate in the commttee's
di scussi ons of Genasense. She will not, however,
be able to vote.

A copy of these waiver statenents may be
obtai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

W woul d also like to disclose that Dr.
Silvana Martino has been recused from participating
in all matters concerning Genta's Genasense

Lastly, we would like to note for the
record that Dr. Antonio Gillo-Lopez, Chairnman
Neopl asti ¢ and Autoi mune Di seases Research
Institute, is participating in this neeting as in
i ndustry representative, acting on behal f of
regul ated industry. He would like to disclose that
he is a scientific advisor to Chiron and receives
speakers fees from Roche

In the event that the discussions involve

any other products or firns not already on the

file:////[Tiffanie/C/Dummy/05030NCO.TXT (16 of 355) [5/14/2004 1:38:49 PM]



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

17

agenda for which FDA participants have a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol verrent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with

any firm whose product they may wi sh to coment

upon.
DR. PRZEPI ORKA: Thank you. Once again,

there are still sonme folks registered for the open

public hearing who have not signed in. | just want

to remind you that if you do wish to speak at the
open public hearing you will need to sign in at the
tabl e outside

Next, | would like the menbers of the
committee and the other participants to introduce
thensel ves and we will start with Dr. Pazdur

DR PAZDUR  Richard Pazdur, Director of
the Division of Oncol ogy Drug Products, FDA

DR WLLIAMS: Gant WIlianms, FDA,

Director, Division of Oncol ogy Drugs.
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1 DR FARRELL: Ann Farrell, clinical team
2 | eader for CGenasense.

3 DR KANE: Robert Kane, nedical reviewer.
4 DR YANG Peiling Yang, statistical

5 revi ewer.
6 DR BUKOWBKI : Ron Bukowski, mnedical

7 oncol ogi st, C evel and.

8 DR. BI SHOP: M chael Bi shop, Experimental

9 Transpl antati on, | munol ogy Branch, National Cancer

10 Institute.

11 DR. HWJ  Wen-Jen Hw, nedical oncol ogi st

12 at the Menorial Sloan-Kettering.

13 DR TAYLOR  Sarah Taylor, University of

14 Kansas.
15 DR REAMAN. G egory Reaman, Ceorge
16 Washi ngton University and Children's National

17 Medi cal Center.

18 DR. REDVAN. Bruce Rednman, University of

19 M chi gan.
20 MS. CLIFFORD: Johanna difford, FDA,
21 executive secretary for this neeting.

22 DR. PRZEPI ORKA: Donna Przepi orka,
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University of Tennessee, Menphis.

DR. RODRI GUEZ: Maria Rodriguez, nedical
oncol ogi st, M D. Anderson Cancer Center.

DR DOROSHOW  Ji m Dor oshow, Division of
Cancer Treatnent and Di agnosis, NCl.

DR. CHESON. Bruce Cheson, Georgetown
Uni versity Lonbardi Conprehensive Cancer Center.

DR. CEORGE: Stephen George, Duke
Uni versity.

MS. HAYLOCK: Panela Haylock. | ama
nurse and I amat the University of Texas.

DR CARPENTER: John Carpenter, University
of Al abarma at Bi rm ngham

DR. D AGOSTING Ral ph D Agostino, Boston
Uni versity biostatistician.

DR MORTI MER:  Joanne Mortiner, nedical
oncol ogy Eastern Virginia Medical School.

DR HUSSAIN. Maha Hussain, University of
M chi gan.

MR. MCDONOUGH: Ken McDonough, patient
representative.

DR CGRILLO LOPEZ: Antonio Gillo-Lopez,
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Neopl asti ¢ and Autoi mune Di seases Research
Institute.

DR PRZEPI ORKA: Thank you to all. |
think Dr. Pazdur will open with sone remarks

Openi ng Remar ks

DR PAZDUR. Thank you very nuch, Donna
First, | would |like to recognize the contributions
of four ODAC nmembers who will be | eaving the
committee after this neeting. These nenbers
i ncl ude our chai rman, Donna Przepiorka, John
Carpenter, Sarah Taylor and Bruce Redman. We, at
the FDA, recognize their efforts at providing us
advice at these public neetings and, in addition,
we appreciate their val uabl e assi stance throughout
the years in providing us with their insights at
ot her FDA neetings and in review ng and assessing
protocols. Qur work and the welfare of the
American public is greatly facilitated by their
hours of work and their talents devoted to these
tasks. Again, Donna, John, Sarah and Bruce, we
thank you for your efforts, your patience with our

phone calls, and advice on some of the nost
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per pl exi ng i ssues of drug devel opnent. Let ne say
this, this is not "adios" but "hasta la vista" and
it is not "hasta la vista, baby." W wll be
calling you; we will be in touch; this will be a
continuous process that we will be dealing with you
over the years, but we do appreciate your kindness
and your efforts at helping us with sone of the
probl emrs that we have at hand.

Let's turn to the issues at hand. This
nmorning' s neeting focuses on a drug for the
treatment of patients with advanced nel anoma who
have not received prior chenotherapy. | would |ike
to spend sone tine addressing issues for you to
consi der during the presentations provided by the
sponsor and the FDA staff. These issues are
inmportant to this application but also this
afternoon's application and in drug devel opnent in
general, especially as we have continui ng, ongoing
di scussi ons and dial ogue with the comrmittee on
endpoints for drug devel opnent.

The FDA has | ong considered the

denonstration of an inproved survival as the gold
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standard for drug approval. An inprovenent in
survival associated with an acceptabl e safety
profile is of unquestionable clinical benefit. It
is assessed daily and is unanbi guous. Wen we, at

the FDA, began our discussions with the commttee

on drug approval we realized that there may be sone

di sadvantages to requiring survival inprovenent for

drug approval. These di sadvantages include the
confoundi ng of survival analysis by crossover with
frequently |l arge patient nunbers required to be
enrolled on trials for survival, and the |ong
followup that may be required in sel ected
oncol ogi cal di seases

This trial at hand this norning was
originally discussed with the agency to be a tria
with a primary endpoint of survival inprovenent.
The trial did not demonstrate an inprovenent in
overall survival. W are asked to evaluate this
drug for approval on the basis of secondary
endpoi nts of clained inprovements in

progression-free survival or PFS and response

rates. Please nenber that since this drug is added
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to a standard therapy we nust assess the drug's
contribution to that standard therapy and any
cl ai ned response rates or clains for PFS advant ages
represent a conbination of the investigationa
agent and the standard therapy. Hence, we nust
isolate the efficacy of the drug in assessing the
drug's efficacy.

Let's turn our attention to the
measur enent and assessnent of PFS which will be
di scussed during this neeting on multiple
occasions. The assessnent of PFS may be difficult
and uncertain in unblinded trials with a snmall
effect on this endpoint and where there is a | ack
of attention to clinical trial issues that are
important in measuring and conparing PFS data
between treatnment arms. These issues include a
prospectively defined nethodol ogy for assessing,
measuring and anal yzing PFS. These need to be
detailed in the protocol and in the statistica
pl an. Tunor progression should be carefully
defined in the protocol. The FDA and the sponsor

shoul d agree prospectively on the protocol, the
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1 case report forms and the statistical analysis plan
2 for PFS. There should be a prespecified analysis

3 pl an for handling m ssing data, especially mssed

4  assessnent visits. Censoring nethods and

5 assessnent of progression in non-neasurable |esions
6 nmust be prospectively outlined and agreed upon

7 Most inportantly, visits and radiol ogi ca

8 assessnents should be symetrical on the study arns
9 to prevent systematic bias. Wen possible, studies
10 shoul d be blinded. This is especially inportant

11 when the patient or investigator assessnments are

12 i ncluded as conponents of the progression endpoint.
13 If progression is assessed by both the treating

14 physi ci an and an external review panel or an

15 external radiology cormittee, the protocol should
16 prospectively stipul ate whose assessnent will be

17 used in defining PFS. This cannot occur after the
18 study data has been exam ned.

19 Hence, froma practical perspective, PFS
20 as a primary endpoint for drug approval takes

21 meti cul ous, prospective planning. The nmeasurenent

22 of PFS progression-free survival requires rigor.
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This planning is frequently lacking in clinica
trials that relegate PFS to a secondary endpoi nt.
Sone practical problens outlined above in
accurately characterizing the treatnent of PFS wll
be di scussed by the FDA revi ewers.

Provi ded an acceptable safety profile, one
has to answer the followi ng question, what is the
magni t ude of the drug's effect on PFS that woul d be
considered clinically relevant? A very snall
effect may rai se questions about the very existence
of this effect, especially when the study is
unblinded and attention to the symmetry of
assessnents and handling of missing assessnents is
not evident.

I n answering whet her nmarketing approva
shoul d be granted to an agent, two inportant
questions need to be answered. First, does the
drug have a convincing effect that can be
adequately characterized? Secondly, and this
question can only be addressed if the first
question is answered in the affirmative, what is

the clinical relevance of the effect? This
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obviously nmust take into account a risk-benefit
anal ysis. However, benefit can only be assessed in
this equation if it convincingly exists and al so
can be adequately characterized

I hope these comrents will provide a
catal yst for your considerations this norning, this
afternoon and tonorrow as we di scuss endpoi nts of
drug approval. Donna, | turn the programover to
you and I will answer questions after the FDA
presentations. Thank you.

DR. PRZEPI ORKA: Thank you, Dr. Pazdur.
Let's go ahead and begin with the sponsor
presentation, with an introduction by Dr. Itri.

Sponsor Presentation
I ntroduction

[Slide]

DR. ITRI: Dr. Przepiorka, menbers of the
Oncol ogy Drug Advisory Commttee, |adies and
gentlenen, it is ny pleasure, on behalf of Genta,
to introduce the agenda and the participants for
the presentation of the new drug application for

Cenasense in conbination with dacarbazine for the
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treatnent of patients with advanced mal i ghant
mel anona.

Fol I owi ng ny introductory remarks, Dr.
John Kirkwood will give an overvi ew of malignhant
mel anoma and avail abl e treatments. After Dr.
Kirkwood's presentation | will return to the podi um
and discuss the results of GvBO1l in detail. At
that point, Dr. Frank Haluska will summarize the
ri sks and benefits in the context of the disease we
are treating.

[Slide]

By way of introducing our speakers, Dr.
Frank Hal uska is from Harvard University and Mass.
General Hospital. He is chairman of the CALGB
mel anoma comm ttee. Dr. John Kirkwood is professor
and vice chairman of Medicine at the University of
Pittsburgh and is al so chairman of the ECOG
nmel anona conmi tt ee.

[Slide]

In addition to our distinguished speakers,
we are fortunate to have with us today a nunber of

clinical experts in the field of nmelanoma,
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1 including Dr. Sanjiv Agarwala fromthe University

2 of Pittsburgh Cancer Center, Dr. Agop Bedikian from
3 M D. Anderson Cancer Center, Dr. Paul Chapnan from
4 the Menorial Sloan-Kettering Cancer Center, Dr.

5 Robert Conry fromthe University of Al abama, Dr.

6 Peter Hersey fromthe University of Newcastle, al

7 the way from Australia, and Dr. Evan Hersh fromthe

8 Uni versity of Arizona Cancer Center.

9 Drs. Bedikian, Conry, Hersey and Hersh

10 were principal investigators in our study and

11 together are responsible for nanagi ng approxi mately

12 20 percent of patients who are on our trial. They

13 are available to address any issues you may have
14 regardi ng pati ent managenent in the study. Dr.
15 Janet Wttes, fornerly head of statistics at the
16 Nati onal Heart, Lung and Blood Institute and

17 currently president of Statistics Collaborative,
18 avail abl e to provide expert biostatistica

19 consultation. Dr. Robert Ford, chief medica

20 of ficer and founder of RadPharm is with us to
21 address the intricacies related to the blinded

22 i ndependent review of radiographic studies.
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1 would like to nowinvite Dr. John Kirkwood to the

2 podi um

3 Mel anoma Over vi ew

4 DR KI RKMWOOD: Thank you, Loretta.

5 [Slide]

6 Dr. Pazdur, Dr. Przepiorka, nenbers of

7 ODAC and the FDA, | amdelighted to speak with you
8 today about a di sease that many of us here have

9 spent all of our |ives working on

10 [Slide]

11 This is a disease that has risen in

12 epi dem c proportions and is 4 percent of new

13 cancers, rising at 5 percent per year. The

14 mortality fromthis cancer is also rising and nost
15 notably for nen over 50 for whomthere is a 157

16 percent increase in nortality in just the |ast

17 decade. The societal impact of this cancer is even
18 nore because of its nedian age of incidence in the
19 late 40s, and it takes a toll in ternms of

20 productive life years that exceeds many nore

21 frequent cancers, even including prostate cancer

22 [Slide]
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In the past 37 years only three agents
have been approved for the treatment of this
di sease in the advanced setting. Not one of these
agents was approved on the basis of randonized,
controll ed Phase 3 trials prior to their approval
None of these agents has ever shown a surviva
benefit. Approval of these agents was based solely
on response rate.

Hydr oxyurea, approved in 1967 with a 10
percent response rate, has not been used in the
clinical comunity for 20 years or nore

Dacar bazi ne, approved in 1975 with a
response rate of 23-25 percent, has nore recently
been summarized in an article to appear next nonth
in the European Journal of Cancer. The response
rates that range between 7-13 percent | think are
far nmore accurate assessnents of the true response
rate to this agent. Most of these were done
pre-RECI ST criteria and we don't know really what
the objective response rate will be in |arger
trials using the newer RECIST criteria that have

been used for the study to be di scussed today.
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[Slide]

Turning to IL-2, the nost recent agent
approved for the treatnent of netastatic nel anonm,
the IL-2 NDA pooled 8 Phase 2 small studies. The
regi nen was not conpared in these to any other
therapy. The approval was based upon quality of
response, durable responses and, given the
significant toxicity of this agent, the popul ation
that was treated was highly atypical of the genera
community of patients that we have to deal with in
the country at large. The nedian age was 42 years.
The patients had in general no co-norbidity in
terns of cardiac or pul nonary di sease. Most of the
pati ents who had responses had di sease confined to
skin, lymph nodes and lung. The toxicity of this
reginen is so regularly, predictably severe that,
in fact, specialized units are required for the
adm nistration of this agent. |Its admnistration
is confined to specialized centers in genera
across the country.

[Slide]

I L-2 responses were noted in 16 percent of
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1 patients treated, about one-third of whom had

2 surgery to maintain this conplete response, and 10

3 percent partial responses, defined using pre-REC ST

4 criteria. The nost salient aspect of the IL-2
5 benefit in these patients has been the | ong

6 duration of response observed in sone patients.
7 Wil e the nmedian duration of patients treated at
8 | arge was 9 nonths, the medi an duration for

9 patients who achi eved conpl ete responses was

10 greater than 5 years. Unfortunately, the nunber of

11 those conplete responses alive is rather small
12 The drug-related nortality with this treatnent
13 this series was 2 percent, further conpronising
14 this relative benefit.

15 [Slide]

16 Over the years there have been nany

17 attenpts to inprove upon the therapeutic benefit of

18 dacarbazine. The largest of the trials conducted

19 inthe last five years are sumarized in this

20 slide, beginning with the IL-2 experience which was

21 Phase 2 and, therefore, for which no conparator

22 exi st s.
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These include the Dartnouth reginmen,
addi ng tanoxafin to BCNU, cisplatin and
dacar bazi ne; two regi nmens of bi ochenot herapy
i ncludi ng one that the Eastern Cooperative Oncol ogy
Goup and the Intergroup presented to the ASCO
meetings just a year ago, now enrolling 416
patients; and a sinilarly large study fromthe
EORTC that has not yet been published; as well as a
publication just recently in JCO fromthe French
group with a total nunmber of nore than 1000
patients in which overall there has been no
conbi nation that has shown a statistically
significant difference in overall response rate, in
compl ete response rate, in durable response rate or
in progression-free survival

[Slide]

| appeared | ast before this commttee in
1999 in relationship to nmetastatic nelanoma. In
that setting, it was to introduce the application
for tenpozol omide. This is an oral equival ent of
dacarbazine that | think no one questions was

equi val ent to dacarbazine. The comittee did not
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34
vote to approve that agent which achieved
equi valency in a trial that had been targeted upon
superiority. But since that tine | think it has to
be adnitted that tenozol oni de has been the nost
wi dely used drug in the community across the
country. The FDA briefing that you have before you
suggests that Genasense is, in fact, conparable to
tenmozolom de. | would argue that it is not.

The overall response rate for the
t emozol omi de application was not significantly
different. The conpl ete responses, identical; the
dur abl e responses, not detailed; and the
differences in progression-free survival with an
asymmetrical interval of assessment for the two
arns, as Dr. Pazdur has just spoken about,
significant but 11 days.

The ot her mmjor difference about
tenmobzolom de is that this agent was al ready going
to be available to the comunity at large for tria
expl oration, and the agent that we are going to
di scuss today will not be available if it is not

approved today.
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[Slide]

In summary, despite nore than 25 years of
work and | ow response rates with the single agent
dacar bazine, this agent renains the reference
standard for the field. No single cytotoxic drug
nor any bi ol ogi cal agent or conbination has been
shown to be superior to single agent dacarbazine in
relation to survival

Rel ative to dacarbazine, no | arge
random zed, nulticenter conparative study has ever
shown a statistically significant benefit in
overal |l response rate, in conplete response rate or
in progression-free.

Hi gh-dose IL-2 is a useful agent that many
of us use for selected patients who | ack
significant co-norbidity and who are willing to
accept its side effects. This drug is not suitable
for the majority of patients who present to us with
metastatic nel anoma and is particularly unsuited
for patients who are el derly.

[ Slide]

I would conclude that netastatic nel anonm,

file:////[Tiffanie/C/Dummy/05030NCO.TXT (35 of 355) [5/14/2004 1:38:49 PM]



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

1 upon which | have focused the |ast 33 years of ny
2 work, is a drug-refractory neoplasm We need new

3 agents desperately. Thank you

4 St udy GwvBO1

5 DR. ITRI: Thank you, Dr. Kirkwood

6 [Slide]

7 Genasense is an exanple of a new cl ass of

8 drugs called antisense. Antisense is fundanentally
9 a protein knockout strategy. Genasense inhibits

10 Bcl -2 production. Bcl-2 is a protein and is

11 believed to be an inportant nediator of cancer cel
12 resi stance to chenotherapy. Genasense is

13 adm ni stered for 5 days before chenot herapy,

14 reduces Bcl -2 production and renders the cancer

15 cell nore susceptible to chenptherapy. In this

16 way, Genasense is postulated to enhance the

17 ef fi cacy of chenot herapy.

18 [Slide]

19 Bcl -2 is ubiquitously expressed by

20 mel anoma cells. Five days of continuous IV therapy
21 with Genasense prior to the adm nistration of DTIC

22 resulted in approximately 70 percent reduction in
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Bcl-2 levels in nmelanorma cells taken frompatients
before and after Genasense treatnment. These
results provided the rationale for a Phase 3 study
in patients with advanced nal i gnant mel anona.

[ Slide]

This study is the largest randonized tria
ever conducted in patients with advanced mal i gnant
mel anoma. It was an open-label, nulticenter tria
involving 139 investigational sites in 9 countries
around the worl d.

The primary endpoint was overall surviva
and t he secondary endpoi nts included
progressi on-free survival, antitunor responses
usi ng comput er cal cul ated RECI ST based on
eval uations of site tunor neasurenents; durable
responses which were defined as responses |asting
| onger than 6 nonths; and, of course, safety in al
patients.

[Slide]

Patients received either DTIC at the

standard dose of 1000 ng/m
2 or the sane dose of

DTI C preceded by a 5-day continuous infusion of
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Genasense at a dose of 7 ng/kg/day. Patients were
stratified according to the three major prognostic
factors for nelanoma, ECOG performance status 0 or
1-2; the presence or absence of |iver netastases;
and normal or elevated LDH |l evels. Patients could
receive up to 8 cycles during a treatnment phase
whi ch were adm nistered every 21 days. Restarting
eval uati ons were performed at the end of every two
cycl es.

It is inportant to note that the timing of
interval neasurenents were fixed and simlar in
both arns, and they were prospectively defined with
FDA agreement, with the tenozol om de review issues
clearly in mnd. Crossover was not permitted from
the DTIC arminto the Genasense arm and foll ow up
was continued for 2 years in both arms of the
study. Patients on the Genasense armonly could
receive up to an additional 8 cycles of the
conbi nation therapy in extension protocol Gw14 if
they achi eved at |east stable disease by the end of
the treatnment phase and it was considered to be in

the best interest of the patient, in consultation
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with the treating physician.

[Slide]

The statistical assunptions for this study
wer e based on an overall nedian survival for DTIC
of 6 nmonths which was derived from published
reviews. Genasense was postulated to add an
additional 2 nmonths, for total a median survival of
8 mont hs; 750 patients woul d provi de 90 percent
power to see a difference between groups, with an
al pha level of 0.05. It was assuned that accrua
woul d be constant at 30 patients per nonth. In
agreenent with FDA, an analysis was pl anned when at
| east 508 deaths had occurred on the study.

[Slide]

The two groups were bal anced for age and
gender. The nedi an age of patients in this study
was 60 years but patients ranged in age from 16 to
93. Approximately 40 percent of our patients in
this study were greater than 65 years of age and,
remar kably, nore than 10 percent were nore than 75
years of age

[Slide]
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1 The two groups were equally balanced with

2 regard to baseline perfornmance status and

3 approximately half of all patients were synptonatic

4 at basel i ne.

5 [Slide]

6 Simlarly, the two groups were bal anced

7 with respect to the major prognostic indicators

8 including tine frominitial diagnosis, LDH disease

9 site distribution and prior immunotherapy which

10 consisted primarily of alpha interferon

11 adm ni stered as an adjuvant therapy in both groups.

12 [Slide]

13 Forty patients who were random zed into

14 the study did not receive treatnent. The primary

15 reason for this is that in the DTIC arm some

16 patients, |later being random zed to the standard of

17 care, were unwilling to travel or w thdrew consent

18 once they | earned they woul d not be receiving

19 experinmental therapy. The amount of DTIC delivered

20 to both groups was equivalent. Overall, the
21 addi ti on of Genasense did not require dose

22 reducti on of DTIC.
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[Slide]

This is a sunmary of the efficacy
paraneters whi ch, taken together, provide evidence
for the benefit of conbining Genasense with DTIC
I will discuss each of these in nmore detail in
foll owi ng slides.

Al t hough not statistically significant,

i mprovenent in overall survival was noted for the
Genasense group. Statistically significant

i mprovenent was noted in both progression-free
survival and response rates, and I will shortly be
showi ng you sone interesting updated results
regardi ng conplete responses in this study. W

al so saw a positive trend in patients with durable
responses.

[Slide]

The FDA has rai sed a number of
considerations for the commttee' s review. These
i nclude response rate concordance; the inpact of
i nterval assessnents on progression-free survival;
the inpact of mssing data on progression-free

survival; baseline differences in prognostic
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factors; and the influence of non-U S. sites on
response rate. | wll address each of these issues
separately in the appropriate sections of ny
present ati on.

[ Slide]

Thi s Kapl an- Mei er plot of overall surviva
shows that both arns outperforned expectations.
DTI C was associated with a 7.9 nonth nedi an
survival as opposed to the expected 6 nonths, and
Genasense treatnent resulted in a 9.1 nonth nedi an
survival. These differences were not statistically
significant. Please note that the overall surviva
curves begin to separate at 6 nonths and the nedi an
followup at the tinme of database |ock was 7
nmont hs.

[Slide]

The addition of Genasense was associ at ed
with an overall response rate of 11.7 percent as
conpared to 6.8 percent for DTIC alone. This
difference is significant, with a p value of 0.019
Use of the stringent RECI ST neasurenent system has

historically reduced response rates in other
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studi es by 25-50 percent when conpared to
i nvestigator determ nations.

[ Slide]

It is appropriate at this point to discuss
how responses were calculated in this study. The
investigators did not determ ne response.
Investigators neasured | esions and entered these
data onto an electronic case report form The
conput er then cal cul ated whether the response net
criteria for RECIST. RadPharmwas only contracted
to review respondi ng patients. The sponsor was
provided with neasurenents of target |esions and
eval uati ons of non-target |esions by RadPharm
These neasurenments were al so assessed by the sane
conputer algorithmusing RECIST criteria. RadPharm
reviewers were blinded as to the treatment arm and
all clinical information in which tunmors had been
sel ected by the sites as target lesions. Al narks
made by the sites on x-rays were renoved.

There are three maj or reasons why RadPharm
readi ngs m ght not have been strictly concordant

with the site neasurenents. These include the
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1 eval uation of different target lesions with

2 di fferent measurenents, the absence of inportant

3 clinical information regarding preexisting |esions
4 and controversy regarding the reporting of nornal

5 or residual |ynph node tissue.

6 [Slide]
7 The patient on this slide had extensive
8 liver metastasis at baseline which resol ved

9 conpletely during treatnent. This patient has
10 remained in conplete clinical rem ssion for

11 approxi mately three years.

12 [SIide]
13 Due to the presence of a persisting liver
14 lesion in the same patient, RadPharm was unable to

15 confirma conpl ete response. By procedure,

16 RadPhar m was unaware that this was a docunented

17 preexisting cystic |lesion that was benign. This

18 patient is being cared for by Dr. Hersey who is

19 here with us today and can answer any questions you
20 m ght have regardi ng her treatnent course

21 [Slide]

22 In the next case, which denonstrates how
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t he absence of nedical history can confound
concordance, a biopsy-proven netastatic |esion of
the frontal sinus was read by RadPharm as
incidental sinusitis. Because this patient had
undergone a Cal dwel | Luck enterotomy with renova

of the inferior turbinate due to netastatic

mel anoma, RadPharm reasonably assunmed that this was
an infectious process and did not confirmthe
response.

[Slide]

Because RECI ST criteria do not provide
gui dance for the interpretation of normal |ynph
nodal architecture at the site of previous disease,
RadPharm coul d not confirm conplete response in the
next case and several others like it. Despite
conpl ete regression of the tunmor next to the bl ood
vessel , here, RadPharm could only assign parti al
response due to the presence of snall residua.

The PET scan results for this sane patient
confirmed conplete clinical response and shows no
resi dual evidence of a viable signal post

treatment. The FDA did not review any of these
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1 x-rays and based their concordance judgnents solely

2 on raw measurenents in percent reductions provided

3 by the sponsor at their request. | urge the
4 committee to address questions regarding
5 radi ographic reviews to Dr. Robert Ford, who is

6 here with us today as an expert consultant in

7 radi ol ogy and who personally reviewed all of these

8 films.
9 [Slide]
10 Seventy-one respondi ng patients were

11 eval uated by RadPharm and 60 of these were

12 considered to be evaluable; 11 patients were not

13 eval uabl e due to the poor quality of photographs or

14 films or the absence of |esions which could be

15 consi dered neasurabl e by RadPharm Five of these

16 cases occurred in the Genasense arm and 6 occurred

17 in the DTIC arm

18 Poi nt -t 0- poi nt concordance for two tine
19 poi nt evaluations were available for 38 patients

20 and give the concordant rate of 63 percent which is

21 consistent with literature citations for

22 evaluations of this nature. Two additiona
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respondi ng patients were confirned to be responses
but were assessed differently by the site and by
RadPharm Ei ght cases were consistent at a single
eval uation and were within 10 percent of response
at the second evaluation. Four patients, such as
the ones | have previously described to you, were
easily expl ai ned by the absence of appropriate
medi cal history. |If we include only the 40
responders confirned by RadPharm and agreed to by
the FDA on treatnent conparison, Genasense is

compl etely consistent to DTIC as denonstrated by

odds ratios. |If only those 40 responses consi dered

to be confirmed by both RadPharm and the FDA are
i ncluded, odds ratios reveal a 91 percent

i nprovenent in response rate by RadPharm conpared
to an 82 Percent inprovenment in response for
Genasense as reported in the NDA

[Slide]

These cases were randomy sel ected by FDA

and included 40 cases in each arm of the study.
X-rays were collected fromaround the world and

i ncl uded assessnments which occurred in the
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1 followup period after NDA cutoff. As a

2 consequence of this unplanned review of cases,

3 RadPharm was able to identify additional responses

4 whi ch occurred in the followup period after NDA

5 cutoff. These inportant clinical findings pronpted
6 Genta to evaluate all patients in foll owup who net

7 RECI ST criteria for response during at |east one

8 time point during the treatnent phase and all
9 pati ents who ended the treatnent phase w thout
10 di sease progression and who had received no
11 i nterveni ng therapy.

12 [Slide]

13 As with response, we observed good

14 concordance regardi ng the concl usi ons about time to

15 progressi on between the investigational site

16 assessnents and RadPharm determ nati ons. Wen the

17 site assessnents and RadPharm determ nations for

18 time to progression are conpared, both showed a

19 benefit for the Genasense group. RadPharm

20 assessnents of tine to progression in the Genasense

21 group were generally longer than the site

22 assessnents.
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[Slide]

Si x additional responses have been
i dentified which occurred in the foll ow up period
after the NDA submission and all were in the
CGenasense group. Only conpl ete responses are
reported since they are the ones nobst unequivocally
associated with clinical benefit and constitute a
result not commonly observed w th single-agent
DTIC. Three of these conplete responses were
upgraded fromthe partial response category and 3
were patients with | ong-standi ng stabl e di sease.

I nformation regarding these additional responding
patients was subnmitted to the FDA on April 9th of
this year.

It is inportant to note that the submtted
dat abase has not been updated or altered in any
way, nor are we attenpting to change the data
provided in our NDA. W wish sinply to informyou
of inportant and frankly unanticipated clinica
findings. These responses all occurred in the
absence of other intervening therapies and have

been docunented by duplicate CT scans using the
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sane RECI ST criteria as specified in the protocol.
The physicians caring for several of these patients
are here with us today and are able to answer any
questions you nmay have directly.

[Slide]

Conpl et e responses were evenly distributed
by gender and generally exhibited the sane
demogr aphic pattern as the overall popul ation.

I mportantly, one-third of the responses occurred in
patients with elevated LDH and hal f were observed
in the worst AJCC prognostic categories, Mb and
Mlic.

[Slide]

Survival for the conplete responders
ranges from 15 nonths to nore than 3 years on the
Genasense arm and 19 to 21 nonths on the DTIC arm
The plus signs denote ongoi hg responses. Two
pati ents have died, one on each arm of the study.

[Slide]

The evol ution of the conplete responders
on this study is shown in this slide. The two

respondi ng DTIC patients are shown in yellow for
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1 conparison. The solid bar denotes the database

2 cutof f of August 1, 2003 and is the information

3 contained in the NDA. The dotted |ine denotes the

4 date of the FDA inquiry that precipitated reviewin

5 the followup period after database cutoff.

6 As you can see, partial responses tend to

7 occur later in the Genasense arm and evol ved over

8 time into conpl ete responses. Three of the
9 Genasense responses, sinilar to what has been

10 described for IL-2, have been surgically

11 mai nt ai ned. Once again, all responses were based

12 on strict RECIST criteria with duplicate

13 measur enents and no patient received intervening

14  therapy.
15 [ Slide]
16 Returning now to the data previously

17 reported in the NDA database, the duration of

18 response is presented using a box-and-whi sker pl ot

19 on this slide. The red |line denotes the nedi an.

20 The top of the box is the boundary of the third

21 quartile and the bottomis the boundary of the

22 first quartile. As you can see, the nmedians are
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simlar but an inportant difference is observed in
the third quartile, resulting in a | onger nean
duration of response in patients who received
Genasense.

[Slide]

Dur abl e responses, defined as responses
| asting at least 6 nonths, were nore than doubl ed
in the Genasense group, as shown in this slide.

[Slide]

Medi an progression-free survival for the
Genasense group was 74 days as conpared to 49 days
for the DTIC group. The relative risk of having
progressi ve di sease or death was reduced by
approxi mately 27 percent in the Genasense arm
These differences are highly significant, with a p
val ue of 0.0003.

Time to progression was perforned as a
sensitivity analysis for progression-free survival
The results were very simlar and showed
approxi mately a 27 percent reduction in the risk of
progressive disease. In this analysis, 11 patients

who di ed without docunented di sease progression
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1 were censored to the day of last |esion

2 measurenent. These 11 patients constitute the only
3 di fference between progression-free survival and

4 tinme to progression in this study, and explain why

5 the two curves are so simlar.
6 [ Slide]
7 Genta conducted nmultiple sensitivity

8 anal yses to address possible biases in the

9 cal cul ation of progression-free survival. In all
10 i nstances the hazard ratios remi ned stable and all

11 were statistically significant, attesting to the

12 robust ness of the observation. The npbst conmon

13 concerns regardi ng progression-free surviva

14 anal yses include the inpact of schedul ed assessnent

15 and mi ssing data which can potentially be a source

16 of bias. Several of the nmethods used by Genta

17 address these issues and all confirmthe concl usion

18 derived fromthe original planned anal ysis.

19 [ Slide]
20 FDA has performed four anal yses using
21 interval censoring techniques. Hazard ratios are

22 not reported for this nmethod. Approach nunber one
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specifically addresses the issue of assessnent
schedul e bias and remains statistically significant
in favor of Genasense. Approaches two, three and
four address both assessnent schedul e and mi ssing
data bi ases taken together. Approaches two and
three remain statistically significant in favor of
Genasense. Only approach four, which represents a
rat her extrene case assunption, and | will show you
an exanple of this on the next slide, resulted in
an insignificant p value and would have resulted in
the deletion of alnmobst half of the data.

[ Slide]

Using this exanple of patient data by
i nterval censoring technique nunber four all of the
data in yell ow woul d have been thrown out because
the investigator failed to repeatedly record the
absence of brain netastases. | would encourage
conmittee nenbers to address any questions you
m ght have for the sponsor regarding this analysis
technique to Dr. Janet Wttes.

[ Slide]

In order to address FDA concerns about
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potential differences for baseline variables to
af fect efficacy endpoints, progression-free
survival results and response rates were adjusted
for the variables of age, gender and AJCC LDH
di sease site criteria. Results show that both
hazard ratios and odds ratios remain stable and al
results remain statistically significant. Thus,
there was no apparent inpact of potential baseline
i mbal ances on results.

[Slide]

An additional concern has been raised
regardi ng benefit for patients in the United States
when response rates are exani ned by country. This
tree plot shows that confidence Iimts overlap and
point estimates are simlar for the United States
and non-United States. There is, of course,
expected variability in some countries with snal
sanpl e sizes but no evidence exists that the
beneficial effect of the Genasense conbination is
different in the United States than it is outside
the United States.

[Slide]
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In summary, we have denonstrated
radi ogr aphi ¢ concordance and superiority of
Genasense regardl ess of who reviews the x-rays.
Progression-free survival was not biased by m ssing
data or interval assessment irregularities. No
ef fect on endpoints was observed related to
basel i ne denographic variables and sinilar benefit
was observed for both U S. and non-U.S. patients on
t he study.

[ Slide]

Turning now to safety, adverse events were
generally increased in the Genasense arm as can be
expected with add-on therapy. The conmmittee is
referred to the briefing docunment provided by the
sponsor for details of adverse events.

Importantly, no new or unexpected adverse events
were observed in the study which have not been seen
with DTIC alone. W did see an increase in the

i nci dence of fever, which is a well-known effect
related to Genasense as a single agent, as well as
an increase in neutropenia, thronbocytopenia and

catheter-related conplications. Safety data were
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regularly and carefully nonitored by an i ndependent
drug safety nonitoring board who at no point
identified any safety concerns in the study.

[Slide]

There is an increased incidence of grade
3-4, as well as serious events of thronbocytopenia
in the Genasense arm The word "serious" in this
context is defined in its regulatory context and
general ly neans the need for hospitalization or the
prol ongati on of hospitalization. However,
bl eedi ng, which is the major clinical consequence
of this laboratory abnormality with grade 3-4
bl eedi ng, serious bl eeding--serious bl eeding
related to thronbocytopenia, shows no difference
between the arms. Simlarly, the nunber of
patients who required platelet transfusions with
the absol ute nunber of units transfused were no
different between the two treatnment arns.

[Slide]

Neut ropeni a exhibited a simlar pattern as
t hronbocyt openi a. The incidence of grade 3-4 and

serious events was increased in the Genasense arm
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Al 't hough higher in the Genasense arm and | argely
related to the presence of a central line, the
i nci dence of grade 3-4 and serious neutropenic
i nfections was generally low in both groups.

[ Slide]

Not surprisingly, catheter-rel ated
conplications occurred alnost solely in the
Genasense arm and the incidence was consistent to
that reported in the literature for central venous
catheters. Injection site infections occurred in
approxi mately 4 percent of patients and thromnbotic
events occurred in approximately 2 percent of
patients receiving CGenasense, whereas injection
site reactions occurred only in the DTIC group
where peripheral lines are generally used for DTIC
adm nistration. Two patients in the Genasense arm
received their 5-day Genasense dose in 5 hours due
to a mis-programm ng of the punp. Both of these
patients experienced nausea, fever and
t hrombocyt openi a. Both patients recovered
completely within 48 hours and had no sequel ae

related to the overdose. Both patients went on to
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1 receive the additional cycles of therapy and one of

2 these patients has achieved a PR after 7 additiona

3 cycles of treatnment. W are hopeful that

4 subcut aneous and ot her alternative dosing methods

5 in developnment will nmitigate the need for a centra
6 line and its attendant conplications.

7 [ Slide]

8 Adverse events | eading to discontinuation

9 were increased in the Genasense arm However,
10 majority of events in both arnms were related to

11 di sease progression. In this study disease

12 progressi on could be reported as an adverse event.
13 Importantly, adverse events resulting in death and
14 deat hs which occurred within 30 days of the |ast

15 dose of study drug were no different between the

16 two treatnment arns.

17 [Slide]

18 In summary, this study was the | argest

19 random zed trial ever conpleted in patients with

20 advanced nal i gnant nel anoma. The study was

21 carefully conducted; showed internally consistent

22 results; and denonstrated conpelling clinica
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benefit.

W believe that we have addressed all of
the study questions given to ODAC for
consideration. Finally, we believe that the study
shows consistent clinical benefit, which will be
summari zed by Dr. Frank Haluska in his closing
remar ks.

In closing, | would like to thank the
patients and their famlies, the physicians, the
nurses and the site coordinators who nade the study
possible. | would also like to thank the dedicated
and professional enployees of Genta who worked
tirelessly to contribute to the treatnent of cancer
patients. Thank you for your attention. Dr.

Hal uska?
Clinical Benefit Summary

DR. HALUSKA: Thank you, Dr. Itri.

[Slide]

My task today is to provide you with a
summary of the data that you have just seen, that |
think have been so clearly presented, as well as an

overvi ew and sone context for the clinical trial
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[Slide]

I think the best way to do this is to in
our minds assune the role of ODAC and if | were a
menber of ODAC right now | woul d have two mgj or
questions. The first of these is that the sponsor
here has failed to neet the primary endpoint of the
study, which is survival--can | still approve this
drug? | think the answer to that question is an
enphatic yes. Dr. Pazdur has already conmented
that al though neeting a survival endpoint is
desirable and is the gold standard, the failure to
do so does not preclude approval, and |I think that
i s germane here

| addition, | think it is important to
consider the recent regulatory history of the
mel anoma field, specifically with regard to IL-2
and tenozolonmde. |[L-2, as you know, was approved
several years ago based on the rate, the quality
and the duration of the responses, data that we are
presenting here, and | think these data are
stronger because they are the result of a

random zed, prospective trial, albeit with
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1 secondary endpoi nts.

2 The other drug that | think is relevant is
3 tenozol om de and, as Dr. Kirkwood has already

4  explained, the data are better for Genta than for

5 the tenozol omi de submi ssion as well. So, | think

6 that this drug is approvabl e despite the failure to
7 meet the primary endpoint.

8 The second question that nust be on your
9 mnd is do the secondary endpoints confer or

10 support the conferral of clinical benefit? Are

11 they strong enough to support approval of this

12 drug? | do think that significant clinical benefit
13 is strongly suggested by these data. So, let's

14 consi der that.

15 [SIide]
16 These are | think the npst inportant
17 endpoints of this study. Again, | want to stress

18 that they were prospectively identified as opposed
19 to, for instance, IL-2s which were the result of

20 Phase 2 dat a.

21 The first of themis the overall response

22 rate. The overall response rate approaches 12
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1 percent versus 6.8 percent in the DIIC arm This

2 is an inprovement. In this field, no inprovenent

3 with statistical significance has ever been

4 denmonstrated in response rate for advanced

5 mel anoma.

6 We have denonstrated inprovenent in

7 conpl ete responses, 11 versus 2. This is

8 significant as well and, again, this has not been

9 denonstrated in a reaction study. | think the IL-2
10 experience is relevant to both of these. As |

11 said, IL-2 was approved on the basis of the rate,

12 the quality and the duration of survival. W have,
13 inthis trial, 9 patients that are alive, an
14 increnent that is not seen in the DTIC trial, and

15 want to point out that IL-2 was approved on the

16 basis of 10. So, this is certainly in keeping with
17 previ ous deci sions that have been nade.

18 The final issue is progression-free

19 survival, 74 versus 49 days, nearly an additiona

20 month for patients who are presenting to their

21 oncologist. That is an extra visit a patient can

22 conme to their oncol ogi st w thout having been told
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1 that their disease is progressing. This, to ny
2 mnd, is clinical benefit.

3 [Slide]

4 What is the context of these findings?

5 These are the data fromthe five | argest randonized
6 trials that have been conducted in nel anoma and the
7 trial in front of you today is the largest. There

8 are 2019 patients that have been treated on these

9 trials and until today there has never been a

10 significant clinical inprovenent for any of the

11 measures that we are discussing today. Response
12 rate has not been shown to be inproved and it is
13 shown to be inproved here. Conplete responses have

14 never been docunented in a random zed study to be

15 i nproved and they are i nproved here. And,

16 progression-free survival has never been shown to
17 be inproved and it is inproved here. | think this
18 trial sets itself apart fromthe progress in the

19 field in the last fewyears and | think that is why

20 it requires your careful consideration today.
21 [SIide]
22 To summari ze that, patients val ue
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1 responses and val ue conpl ete responses. The FDA in

2 the past has made it clear that these are inportant

3 criteria to consider and, in fact, there are no

4 mel anorma drugs approved that have been approved on

5 any other criteria.

6 You nmight ask is a 10 percent response

7 rate, or the order of magnitude of 10 percent,
8 inmportant to patients and | think it is with,

9 think, the recent approval history and data on

10 responses in other nmalignancies, particularly in

11 lung cancer. The | RESSA experience that has

12 recently been clarified with data published | ast
13 week suggests that a 10 percent response rate is
14 clinically inportant. W understand the biol ogica
15 basis of sone of these responses and a 10 percent
16 response rate can certainly change the field; it
17 can certainly change a patient's life. So, | do

18 not think that a 10 percent response rate in and of

19 itsel f argues agai nst approval
20 What about the magnitude of time to
21 progression? A nonth, | think, is inportant.

22 that Carey Kil bridge and my col | eagues have

file:////[Tiffanie/C/Dummy/05030NCO.TXT (65 of 355) [5/14/2004 1:38:49 PM]

65



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

66
exanmined with regard to how nmel anoma patients view
their experience strongly suggest that any
additional tinme without being told their disease is
progressing or without the presence of disease is
inmportant to them In ny opinion, what the
sponsors have shown today constitutes clinica
benefit for the mel anona patient.

[ Slide]

What about safety? Wen we research a
treatment for our patients we do it based on an
eval uation of risk versus benefit. What are the
risks of this therapy? The sponsor has shown that
there are no new or unexpected adverse events
concomitant to treatment with DTIC and Genasense.
There is no difference in the treatment-rel ated
deat hs between the two arns. There is an increase
in fever, neutropenia and thronbocytopenia. Some
of this is likely due to catheter-rel ated
conplications and this is certainly not the only
agent on the market or potentially on the market
that would be adm nistered with a punp.

Finally, Genasense is still better
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1 tolerated than other alternatives for nel anoma

2 patients and, again, | think a review of the

3 literature is germane here

4 [Slide]

5 These are three of the trials for which we

6 have good safety data in conparison to the trial in
7 front of you today. They denonstrate that the rate
8 of conplications for the DTIC armis certainly

9 sinmilar to what was seen in other studies with

10 regard to grade 3 or 4 neutropenia and grade 3 and

11 4 thronbocytopenia, and certainly the rates of

12 conplications that can be attributed to the

13  conbi nati on of Genasense and DTIC are | ess than

14 what we see with other alternatives for nel anoma

15 patients. | think that argues that this is a safe

16  conbination and the risk-benefit analysis is

17 compl etely reasonable to be attributed to therapy.

18 [Slide]

19 Concl usions--1 think this is a novel drug.
20 It is the first of a class of agents that has been
21 shown to be efficacious by several neasures. It

22 takes into account our genetic understandi ng of

file:////[Tiffanie/C/Dummy/05030NCO.TXT (67 of 355) [5/14/2004 1:38:49 PM]

67



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

1 this disease. It is in keeping with the novenent

2 inthe field broadly for targeted therapy and

3 think that should be taken into consideration

4 It confers a clinical benefit with DTIC by
5 mul tiple measures that | think have been reliably

6 denmonstrated in this large clinical trial that

7 i nclude response rate, conplete responses and

8 progression-free survival. And, it has a

9 predi ct abl e and nmanageabl e safety profile.

10 [Slide]

11 Mel anoma is refractory to current

12 front-line therapy. You have heard and | think you
13 wi Il hear further today that we need new agents.

14 This product is safe; it is effective when conbi ned
15 with DTIC to treat stage 4 nelanoma. | n other

16 words, this drug works. | think it is up to you to
17 define today what "works" means but | don't think
18 we can discard the random zed trial denonstrated

19 i mprovenent in response rate, in progression-free
20 survival and in conplete response rate.
21 A final coment--1 am supposed to be here

22 as a di spassionate expert, scientifically objective
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1 and clinically renpved but | don't think I can

2 completely play that role because | do take care of

3 mel anoma patients. The nel anoma field has been

4 criticized for trying to consistently hit the

5 clinical honme run. But this represents progress.

6 It is incremental progress. It is not a clinical

7 honme run but it is incremental progress, and if we

8 are ultimately going to make real progress in this

9 disease to cure it, it will require the

10 accunul ation of increnmental progress. Alowus to

11 make increnental progress; make this drug avail abl e

12 to our patients. Thank you.

13 DR. PRZEPI ORKA: W are going to hold

14 questions for the first presentation until the FDA

15 presentation has been conpleted. Dr. Kane, if you

16 could begin? Thank you.

17 FDA Presentati on

18 Medi cal Revi ew

19 DR. KANE: Thank you.

20 [Slide]

21 Good norning. M nane is Robert Kane.

22 amthe nmedical reviewer for this NDA and | will
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1 presenting the FDA review along with Dr. Peiling

2 Yang, our statistical reviewer.

3 [Slide]

4 I would Iike to recognize our prinmary
5 review team menbers for this NDA

6 [Slide]

7 Randoni zed, controlled trials

8 prospectively designed with clear, quantitative

9 endpoints statistically anal yzed provide the basis

10 to assess the merits of new drugs. dinical

11  judgnent translates these findings for best patient

12 care. Qur presentation today wll include

13 requirenents for new drug approval based on federal

14 | aw and regul ations; aspects of ODAC revi ew of

15 tenozol om de which are relevant to today; the FDA

16 exam nation of the Genasense, oblinmersen, NDA; and

17 concl udi ng remar ks.
18 [SIide]

19 In the FD&C Act of 1962 substanti al

20 evi dence of effectiveness was required by Congress.

21 This was defined as evidence from adequate and

22 well-controlled investigations, generally
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1 understood to nean at |east two such studies for

2 new drug approval

3 [Slide]

4 The FDAMA | egislation in 1997 indicated
5 that one trial may suffice for approval wth

6 confirmatory evidence. The guidance docunent on
7 ef fectiveness in 1998 indicated that for a single
8 trial to suffice it should be of excellent design,
9 internally consistent with highly reliable and

10 statistically strong evidence of an inportant

11 clinical benefit, such as an effect on survival,
12 and a confirmatory study mght be difficult to do
13 for ethical reasons.

14 [Slide]

15 New drug approval can take two forns. For
16 regul ar approval a sponsor needs to show clinica
17 benefit. Accel erated approval uses a surrogate
18 endpoi nt reasonably likely to predict clinica

19 benefit and requires subsequent confirmation of the

20 benefit.
21 [ Slide]
22 Here are the currently approved drugs for
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1 metastatic nel anoma. I n the past response rate was
2 the primary basis, as you have seen and as you have
3 al ready heard, for hydroxyurea and for dacarbazi ne.

4 Survival times were, and continue to remain, in the

5 range of 5to 9 months. Mre recently,
6 i nprovenents in the quantity or the quality of
7 survival have served as the basis for approval

8 Al so as you have heard, the al desl eukin,

9 i nterl eukin-2, approval was heavily related to the
10 very long conpl ete responders, sonme in excess of 5

11 years. Conplete responses will be abbreviated as

12 CRs on this slide.

13 [Slide]

14 I would like to rem nd the conmttee that

15 the evidence for interferon supported approva

16 its adjuvant use although it is often used in the

17 treatnment for nmetastatic di sease. The tenozol om de

18 eval uation by ODAC in 1999 is rel evant and

19 instructive for today's review.
20 [Slide]
21 Thi s NDA contai ned one nmi n open-| abe

22  study, the primary endpoint of which was surviva
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time. It was designed to show a 3-nonth surviva
benefit for tenozol om de al one over DTIC al one.
Secondary endpoi nts were progression-free survival,
abbrevi ated here as PFS, and response rate, RR

[Slide]

The results of this study showed no
survival benefit for temozol onmi de over DTIC
Medi an survivals were 7.7 versus 6.4 nmonths. For
progression-free survival the difference was found
to be highly statistically significant with a
| og-rank p value of 0.002. However, the nedian
progression-free survival difference was only 11
days. Wen an anple size is chosen for a surviva
endpoint the statistical significance of smal
differences in early endpoints can appear
magni fied. Response rates were not significantly
different.

[Slide]

Tenozol omi de was not approved. The study
failed to denonstrate the primary endpoi nt of
survival benefit. Progression-free survival, a

secondary endpoint, was of small nagnitude at best.
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1 No synptonatic benefit was observed and a proposed
2 post hoc 6-nonth survival analysis was not

3 convi nci ng.

4 [Slide]

5 For Genta's NDA, here are the inportant

6 study dates. The Phase 3 protocol began in July,

7 2000. The data cutoff date was August 1, 2003, and
8 this represents excellent accrual to the study. On
9 Decenmber 8, 2003 the NDA was subnitted for FDA

10 revi ew.

11 [Slide]
12 Genta has just presented their tria
13 design. | would |ike to enphasi ze a coupl e of

14 points. This was a very large, multicenter,

15 mul tinational, unblinded study. This was an add-on
16 of CGenasense to DTIC. Prolonged central venous

17 access is required for the 5-day infusions of

18 Genasense. Genasense may be abbreviated as G or

19 G3139 on our slides. The protocol specified an

20 i ndependent review, a blinded group, to assess

21 responders. Also, the ability to deal with an

22 anbul atory i nfusion punp was required.

file:////[Tiffanie/C/Dummy/05030NCO.TXT (74 of 355) [5/14/2004 1:38:49 PM]

74



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

75

[Slide]

The primary endpoint was survival. The
design was to detect a superiority in survival
The protocol included seven secondary endpoints,
listed here.

[Slide]

The trial design was to identify a 2-nonth
medi an i mprovenent in survival tine from®6 nonths
with DTIC alone to 8 nmonths for the addition of
Genasense to DTIC. The primary analysis for the
trial was to be the unadjusted | og-rank analysis
for the intent-to-treat population

[Slide]

The study di sposition of patients showed
that less than half the patients were still on
therapy after the first assessnment about day 42
Most patients went off study because of progressive
di sease; 44 percent renmained on study after the
first assessnent. As | nentioned, the data cutoff
date was August 1 and analysis occurred at 535
deat hs.

[Slide]
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In the primary endpoi nt anal ysis, using
the protocol -specified analysis with the
intent-to-treat population, no survival benefit was
denonstrated by addi ng Genasense to DTIC treat nent
versus DTIC al one. These are the actual survival
results. As you have al ready seen, the hazard
ratio was 0.89 and the log rang p value for the
survival difference was 0.18.

Dr. Peiling Yang will now provide a nore
detail ed exami nation of the progression-free
survival .

Statistical Review

DR. YANG Thank you, Dr. Kane.

[ Slide]

As seen in Dr. Kane's presentation, the
study failed to denonstrate efficacy in the primary
endpoi nt of overall survival at a two-sided al pha
| evel of 0.05. Froma statistical perspective, an
ef fi cacy denonstration based on any ot her endpoint,
such as progression-free survival, would only infer
a false-positive error rate. Despite this concern,

the secondary endpoi nt, progression-free survival,
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1 was eval uated and the inmportant question is

2 regardi ng progression-free survival

3 [ Slide]
4 We have doubt regarding the applicant's
5 findi ngs and, second, as Dr. Kane will be

6 di scussing, there are questions regarding its

7 clinical significance. This will be sumarized in

8 this presentation

9 [SIide]
10 My review of the progression-free surviva
11 is as follows, review of applicant's anal yses and

12 results; then the major FDA concern about
13 assessnent times; then additional FDA concerns.
14 Let's first review the applicant's

15 anal ysis and results. Progression-free surviva

16 was defined as tine fromthe data of random zation

17 to the date of disease progression or death. The

18 data of disease progression was recorded as the
19 assessnent date when di sease progressi on was

20 docunented. |If the assessment was on different

21 days, then the | atest date anpbng all assessnents

22 was used by this applicant to represent the
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assessnent date in that cycle.

[Slide]

This slide summari zes the applicant's
results. The protocol specified as secondary
ef ficacy analysis or progression-free survival was
the log-rank test with the m ssing data inmputed by
the | ast observation carried forward nethod. The p
val ue based on this approach was very smal |
However, in a large trial a small p value can be
observed even if the treatnent effect is small.
During the revi ew process FDA requested the
applicant to analyze the data using a different
approach by censoring patients at the |ast
assessnent date when at | east 50 percent of target
| esions were nmeasured if the di sease had not
progressed yet. The p value based on this approach
was al so very small. However, when anal yzed by
this approach the observed nedi an progression-free
survival in the conbination therapy dropped by 13
days and in the control armdropped by only 1 day,
as presented in this table.

[Slide]
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1 An inportant question is raised while
2 interpreting the results of the analysis of
3 progression-free survival. 1s the applicant's

4 finding a true finding?

5 [ Slide]

6 FDA has a major concern in evaluation of
7 progression-free survival, that is, inbalance in
8 observed | esi on assessnent times between treatnent

9 arns. The next few slides address this concern

10 [ Slide]
11 Lesions were to be measured every 6 weeks
12 during the treatnment phase. |In practice, this did

13 not always occur. Even when they were assessing
14 the planned cycles there were still differences in
15 timng between the two arns. Because this is a

16 very |l arge open-label trial involving two different
17 regi nens, one administered on 6 days and the ot her
18 only 1 day and because the clained difference was
19 very small, FDA was concerned that the observed

20 differences in progression-free survival mght be
21 af fected by systematic bias. One potential bias

22 could be caused by differences in the tine of
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| esi on assessnents.

[ Slide]

W nust remenber a critical difference
bet ween the anal ysis of survival and of |esion
progression. The date of death, represented by the
star, will not change regardl ess of the eval uation
schedule. Wth progression neasurenent, however
the date we assign for progression is usually the
date of a scheduled visit occurring sonetine after
the actual progression date. |t should not be
surprising that assessing progression at |onger
intervals leads to a longer tine to progression

[Slide]

To address this concern FDA summari zed t he
time fromthe date of random zation to each of the
first 3 observed assessnents in this pivotal trial
Included in this summary are those assessnents
whi ch occurred by the tine of disease progression
or death and where there was at | east one target
| esi on neasurenment. The observed median tinmes from
randomni zation to each of these assessnments were

obtai ned for each treatnment arm They were 48
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versus 43 days to the first assessnent; 94 versus
87 days to the second assessment; and 137 versus
129 days to the third assessnent. The p values for
the 1l og-rank test conparing the entire curves were
al so obtained for each assessnent. Note that the
difference in timng of |esion assessnents shows
striking statistical significance, with p val ues of
the sane order of magnitude as the clai ned
difference in progression-free survival. This
finding raises a concern that all or some of the
observed progression-free survival difference were
caused by this systematic bias in | esion assessnent
times.

[ Slide]

These are the tinmes to the first
assessnent curves. Please note that these are not
time to di sease progression curves. The blue curve
represents the conbination therapy and the red one
represents DTIC alone. On the horizontal axis we
have the time fromrandom zation to the first
assessnent in days. On the vertical axis we have

the proportion of patients who had the first
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assessnent later at a given tine. As seen here,
the bl ue curve stayed above the red curve all
al ong, suggesting a systematic delay in the first
assessnent time in the conbination treatment arm

[ Slide]

Simlar patterns were observed in the tine
to the second assessnent curves.

[ Slide]

And to the third assessnment curves.

[Slide]

I mbal ance in assessment tines may have
i mpact in several ways on the anal ysis of
progression-free survival. The first inpact is
that bias may be introduced in estimating
progression-free survival. Second, with a |arge
trial even a small inbal ance between treatment arns

may | ead to incorrect conclusions.

[SIide]
This slide illustrates the first inpact.
A hypot hetical exanple is given here to illustrate

how i nbal ance may be introduced in estinmating

progression-free survival. In this exanple,
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suppose that the actual day of disease progression
was day 35 post random zation for both patients,
one in the control armand the other in the
experinmental arm However, the first assessnent
for the patient in the control armwas on day 42
and for the patient in the experinental armit was
on day 48. The recorded days of disease-free
progression will be on days 42 and 48 respectively.
These recorded days, not day 35, will be the

observations used in the analysis.

[Slide]
This slide illustrates the inpact of
systematic bias by a simulation study. |In the

simul ati on study progression-free survival was
generated fromidentical distribution in both arns
with a nmedian of 50 days and 300 subjects in each
arm However, a systematic increase by 2 days in
assessnent tinmes in one armwas introduced. In 98
percent of the 5000 simulations p values were | ess
than 0.05. This illustrates that even with a snal
i mbal ance in assessnent tinmes between two arns the

chance of falsely concluding treatnment effect can
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be very high when, in fact, there is no treatnent
effect at all, also the chance of incorrectly
concl udi ng increases as the sanpl e size increases.

[Slide]

An addi tional FDA concern is about m ssing
data. M ssing data was observed in both treatnent
arnms, especially for non-target |esions which also
had an influence on the determ nation of disease
progression. In this study |esion assessnents were
not always performed in planned cycles. Al so,
| esions were assessed at baseline or assessed post
baseline. |In the presence of m ssing data bias
could be introduced in estinmating treatnent
effects, especially in an open-label study as this
is. This is a comon problemin assessing
progression in nost of the studies.

[ Slide]

This slide summari zes the progression-free
survival findings. The clainmed progression-free
survival benefit in the conbination therapy over
DTI C al one may not be a true finding because of

i tbal ance in assessnent tinmes between treatnent
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1 arnms. The true progression-free survival benefit

2 of the conbination therapy over DTIC therapy al one
3 was confounded by inbal ance in assessnent tines

4  between treatnent arms. Thus, true treatnent

5 effect with respect to progression-free surviva

6 cannot be isolated. The chance of falsely

7 inferring progression-free survival benefit could

8 be high. Even if there was, indeed, no benefit, it
9 will be magnified by increasing the sanple size

10 M ssing data is always a concern in oncol ogy

11 studi es eval uati ng progression as an endpoint. The
12 confidence in the anpunt of difference in

13 progression-free survival is dininished in the

14 presence of m ssing data and may allow introduction
15 of bias, especially in an open-1label study.

16 [Slide]

17 Finally froma statistical perspective,
18 this large random zed, open-label study failed to
19 denmonstrate the protocol specified primary efficacy
20 based on the overall survival benefit with respect
21 to the secondary efficacy anal ysis of

22 progression-free survival because of systematic
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1 bias in ascertainment. It is not clear whether the
2 benefit of progression-free survival in the

3 conbi nation therapy over DTIC al one exists. |If it
4 exi sts, the nmagnitude is uncertain. Also, there

5 are multiplicity issues with anal yses conducted to
6 support the efficacy. Dr. Kane will address the

7 clinical relevance

8 Cinical Relevance

9 DR. KANE: Dr. Yang has provided a

10 detailed assessnment of some of the concerns related
11 to progression-free survival

12 [Slide]

13 To summari ze these concerns, assessnents
14 in this study were done at 6-week intervals. The
15 progression-free survival difference, however, was
16 only in the range of 2-3 weeks. The

17 progression-free survival difference is highly

18 statistically significant but may be fully

19 accounted for by asymretry in the timng of
20 assessnents between the two arns. The magnitude of

21 the effect size is uncertain. The real problemis

22 what is the clinical rel evance.
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1 [Slide]

2 The Division exam ned all of the secondary
3 endpoints of the protocol for the possibility of

4 patient benefit, given the fact that the overal

5 survival analysis failed

6 [Slide]

7 We will next look at the response rates

8 anong the secondary endpoints. The data submitted

9 at the tine of the original NDA subm ssion and

10 analysis, as has been presented here, indicated

11 that the Genta investigator-determ ned responses

12 were derived froman al gorithmusing tunor

13 measurenents fromthe case report fornms. |n that
14 exam nation, 11.7 percent of patients were reported
15 as responders to the conbination versus 6.8 percent
16 with DTIC alone. The p value for this difference

17 was 0.018 and the actual difference was just under

18 5 percent.

19 The study protocol also called for a

20 bl i nded i ndependent review and confirmation for al

21 responders. The protocol stated that all

22 radi ographs, as well as photographs of cutaneous
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| esions, were to be provided to this review group
The blinded independent reviewers, as you have
heard, reported different response rates, 6.7
percent response for the conbination versus 3.6
percent for DTIC alone, a difference of 3.1 percent
and of borderline significance. Odinarily,
adj udi cation by an independent review is considered
to be the definitive response rate.

[Slide]

Sone of this discordance may be due to
technical difficulties, such as providing the
i ndependent review group with the appropriate
i mges. However, we nust point out that 5 conplete
responses, which constituted all of the responses
inthe initial NDA subm ssion identified by the
Genta site investigators--there were 3 in the
conbination armand 2 in the DIIC al one arm None
was adj udi cated as conpl ete responses by the
i ndependent review. Forty-four percent of the
responders by the Genta site investigators were
determ ned as not assessable or unconfirned by the

i ndependent review. For 49 percent there was ful

file:////[Tiffanie/C/Dummy/05030NCO.TXT (88 of 355) [5/14/2004 1:38:49 PM]



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

1 concordance for the response category between Genta

2 and t he i ndependent review

3 [Slide]

4 You have al so heard that on April 9th--a

5 coupl e of weeks ago--Centa provided new data on
6 responders. This new data i s bei ng exam ned.
7 There are problenms with data that is devel oped

8 out side of the study protocol. There can be

9 ascertai nnent bias between arnms when an analysis is

10 not prospectively planned. Subsequent therapies,

11 such as surgery not being part of the protoco
12 treatnment, nay not be applied symetrically.

13 [Slide]

14 Turning to duration of response, another

15 secondary endpoint, this is Genta's anal ysis.

16 data is skewed data and, therefore, we refer to the

17 medi an to describe it and the nedians are quite
18 simlar.
19 [SIide]

20 For durable response rate Genta has

21 provided this analysis. This was a prespecified

22  secondary endpoint. The difference was not
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significant.

[Slide]

Performance status is a neasure of
functional capacity. There were no differences in
performance status observed between study arns to
suggest a benefit for addi ng Genasense to the DTIC

[Slide]

For tumor-rel ated synptons, there were no
differences in synptons observed between study arns
during the treatnent.

[Slide]

This slide introduces the adverse events
whi ch represent the toxicity safety endpoint for
the study. You have heard fromDr. Itri that the
grade 3-4 adverse events, the serious adverse
events, and the adverse events leading to
di scontinuation all were increased with the
addi tion of Cenasense to DTIC. Since the DTIC
doses were the same, the increased toxicity is
likely due to the Genasense.

[Slide]

This represents the hematol ogic toxicity
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whi ch you have al ready heard. There was nore grade
3-4 neutropenia and t hronbocytopenia on the
conbi nation arm

[Slide]

For non-hematol ogic toxicity, all adverse
events were nore frequent on the conbination arm
with the addition of Genasense.

[Slide]

In total, there were 18 patients with
upper extremty thronbosis on the conbination arm
compared to 3 on the DTIC al one arm

[Slide]

In summary, the Genasense trial failed to
achieve its primary protocol -specified endpoint.

No survival benefit was denonstrated with the
additi on of Genasense to DTIC conpared to DTIC
al one. The efficacy of the control arm DTIC
al one, is consistent with that of other studies.

[Slide]

Looki ng agai n at the secondary endpoints,
these are usually considered to be exploratory and

for progression-free survival there is no precedent
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for progression-free survival as evidence of
clinical benefit for metastatic nelanoma. This may
not be a true finding. The progression-free
survival difference between the two arns nay be 13
or 25 days dependi ng on whi ch censoring technique
is chosen for missing data. The clinical relevance
i s uncertain.

[ Slide]

For response rate, the difference from
DTIC al one may be in the range of 3-5 percent. No
compl ete responses in the original NDA subm ssion
were confirned by the independent blinded review
conmittee. The clinical relevance of this result
is uncertain. Thus far, response rates in these
ranges have not conferred survival benefits for
nmet astati c nel anoma. For the durable response
rate, no significant difference. Response
durations were practically identical

[Slide]

For performance status no benefit was
observed fromthe additi on of Genasense to DTIC

over DTIC alone. Synptomatic benefit was no
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1 different. There is greater toxicity with the

2 Cenasense conbi nation than for DTIC al one. Thank

3 you.
4 Questions fromthe Commttee
5 DR. PRZEPI ORKA: Thank you for the review

6 We are now going to open the session for questions

7 to either the sponsor or to the FDA. Dr. Cheson?

8 DR. CHESON: | amsure the 11 or so

9 patients out there still in remssion will be

10 di sturbed to know that nodeli ng suggests that they

11 shoul dn't be there. W have heard sone difficult,

12 conplicated anal yses of nodeling suggesting that

13 what we heard fromthe el egant presentation from

14 Dr. Itri and her co-workers m ght not be as

15 clinically relevant. So, we have one side

16 suggesting one set of outcones show ng clinical
17 benefit, then the conputer nodeling and the FDA
18 suggesting perhaps that these are not reliable.
19 would like to hear fromthe conpany, from Dr.

20 Wttes, their side of this spin.

21 DR. WTTES: The issue about the potenti al

22 for bias that can conme frominterval censoring and
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1 frommissing data we knew about and, in fact,

2 | ooked at--1 need the slide, yes, that is the one.
3 [SIide]
4 In fact, that is why we did sone of the

5 sensitivity analyses. These sensitivity anal yses

6 | ook at three different kinds of things, the

7 nm ssing data and the interval censoring, and the

8 last three are the ones that | ook at interva

9 censoring, the by-cycle analysis, the assuned

10 progressive di sease, back to the schedul ed

11 visit--these are three different ways of trying to
12 adjust for the interval censoring. Wat you see is
13 sonme changes in hazard ratio but quite sinmlar to
14 what they were before and then statistically

15 significant p val ues.

16 [Slide]

17 Next slide, CC49--the FDA' s approach for
18 interval censoring, which is a method due to

19 M chael Fay, is a non-paranetric approach. It is a

20 score statistic and, again, the p value remains
21 statistically significant. So, yes, there

22 certainly is a differential tine to nmeasurenent in
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1 the two groups but anal yses that adjust for that

2 time still show a statistically significant

3  benefit.

4 DR PRZEPI ORKA: Dr. D Agostino?

5 DR. D AGOSTING Janet, the procedure the
6 FDA used is not unreasonable. | am asking a

7 question but it is a set of assunptions that could,

8 in fact, underlie sone of the differences we see,

9 and | guess the point that the FDA was naking,

10 t hought, was that you could chip away at these

11 differences not only in statistical significance
12 but magni tude of difference, clinical difference,

13 and that | think should be taken into account with

14 the interpretation of these techniques.

15 DR WTTES: | agree, Ralph, but can we go

16 back to that 497

17 [Slide]

18 Here is the chipping away. | nean, the

19 chipping away is to |l ook at both the interva
20 censoring and the mssing data. | think if you

21 approach four, which is the one that is nost

22  chipped, if you look at what that does, it is the
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M chael Fay approach to interval censoring plus a
very conservative nmethod for m ssing data, and |et
me describe that a little bit because | think it is
i nportant to know what happens here.

There are basically three kinds of m ssing
data. There are those that Dr. Itri showed where
there is an assessnment, it is clear and then you
don't keep on |looking at that--the no | esion. That
is one source. There is another kind of missing
data where you have an assessnent. At the next
assessnent you don't measure that |esion and then
subsequent to that you do neasure it and there is
no progression. So, to nme, that isn't really
m ssing. |f you take away those two and | eave the
m ssing data where you really can't know whet her
there is an assessnment or not, this method becones
an 0-3 again. So, | think if you chip it away you
still get evidence of benefit in progression-free
survival .

The other thing to remenber is that from
the point of view of conplete responses there is no

i ssue at all about either interval censoring or
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m ssi ng dat a.

DR. PRZEPI ORKA: Dr. D Agostino?

DR D AGOSTING But just again though, we
are left in the dilemm of how do you respond to
the data as collected, as the assessnments were nade
and so forth, and there is uncertainty in terns of
how confortabl e some of us are with the p val ues
I think also with a large study you can generate
very large p values with small differences and
maybe sonme of that is here also. Again, p values
are inportant but there is clinical significance
the way these nunbers draw cl oser together by, I
think, relatively confortable assunptions that is
of concern | think

DR WTTES: | think soneone el se shoul d
address the clinical significance.

DR. PRZEPI ORKA: Dr. Tenple?

DR. TEMPLE: Janet, one of the things
about 0.003 is that you don't worry about
adjustnent for multiplicity and stuff |ike that.

It kind of blows you away. But with the snaller p

val ues that you get fromsonme of the other things
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you did that m ght becone an issue. Do you have a
view as to how one should take into account the
fact that this is not the primary endpoint? It is
one of at |east several things one could have done.
What woul d you say the right kind of adjustnent
would be in a case like that, assum ng that sone of
the closer to 0.05 p values were the ones that

m ght count ?

DR WTTES: Yes, | don't know the answer
tothat. | nmean, if the question is what is the
type-1 error of this study, | think one can't
really answer that question. O course, one | ooks
at consistency. One worries about the potential
for bias and, again, | feel that those conplete
responses kind of avoid--they becone a different
kind of criterion. But if you ask ne what is the
type-1 error rate, | don't know.

DR PRZEPI ORKA: Dr. D Agostino?

DR. D AGOSTING Just again, when you | ook
at the secondary endpoints after you have a failure
in the primary endpoint, the whole

interpretation--just to reinforce what you just
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1 said, no one around this table is going to be able
2 to put a real p value on any of these things that

3 we have given that the primary didn't turn out to

4 be statistically significant.

5 DR. PRZEPI ORKA: Any ot her questions from

6 the conmmttee? Dr. Hw?

7 DR HWJ: | have a question for Dr. Itri

8 regarding the design of this trial, especially the

9 reginmen used in this large trial for the

10 experinental arm The initial scientific

11 i ndication of this incremental inprovenent in the

12 treatment of nel anoma was based on the Phase 1 and

13 2 trial, which was published in Lancet by Jansen
14 and col | eagues in 2000. The Phase 1 and 2 trial
15 design was extrenely careful. They screened the
16 patients who had shown in tissue increased

17 expression of Bcl-2. Also, the pharmacokinetic

18 study was done very carefully and was a clinica

19 correlate of the tissues at the | evel of decrease

20 of Bcl-2 expression. Also, there is correlation

21 wi th responses.

22 The reginmen used in that trial was very,
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1 very reasonable in design. They were giving

2 infusion on day 1 to day 14, continuous infusion

3 Clearly by day 5 the Bcl-2 expression was maxi mal |y
4 down-regul ated. DTIC was given fromday 5to 9 in

5 di vi ded doses of 200 ng/ m
2 every day for 5 days.

6 In other words, when DTIC is infused in patients,

7 the G31 and 39 Genasense treatment al so continues.
8 Now, the response was clearly shown in the
9 MlLa group, the patient with skin netastases or

10 | ynph node netastases. No response was noted in

11 the lung or visceral organs. However, the

12 responses were inpressive. Even one patient who

13 had prior DTIC had a partial response.

14 My question to Dr. Itri is why we changed
15 the protocol which has clearly denonstrated

16 scientifically that it worked as a target therapy
17 and now we have changed to 5-day i nfusion of

18 Genasense followed by 1 infusion of DTIC and even
19 forgot that DTIC is not an active chenot herapy

20 agent by itself; it requires hepatic activation to
21 its active netabolite MIITC? W do know that the

22  conpany provi ded a pharmacokinetic study that, yes,
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the continuous infusion of Genasense that achieved
the maxi mal plateau level within 10 hours if you
were giving it at the 7 ng/kg/hour rate--1 am
sorry, per Kkilogram-however, once the infusion
stopped, less than 10 hours later the level for the
Genasense clearly dropped to what we call the
bi ol ogi cal active level of |I think 1 ncg/L.

So, | would like to know before we | aunch
this large Phase 3 trial are there any other Phase
2 studies, other than the safety, well-tolerated
5-day infusion by 1 day of DTIC, that have shown
that there is tissue correlation and al so efficacy
as shown by the Phase 1 and 2 trial. Thank you.

DR. WALL: | amDr. Ray Wall, from Genta.
Dr. Hw, | think | will take a whack at those
questions since | was around at the tine the study
was done and took it with Dr. Haluska down to FDA,
and Dr. Itri was not.

The Genasense study was informative. |
woul d point out to the committee it was a Phase 1
studies that | ooked at a couple of different doses

of Genasense at that tine and al so | ooked at a
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couple of different routes of adm nistration, both
subcut aneous admi nistration as well as continuous
IV infusion. So, it was Phase 1 and it was a total
of 12 patients. 1t was published in Lancet in year
2000.

What we had found both in that study and
also in a variety of other studies, sone of which
are presented in your briefing book, are a couple
of things with respect to the biological activity
of the drug. The pharnacokinetics are very well
described and | will skip themfor the time being.

What we see in human tunor cells
subsequent to admi nistration of Genasense is that
the onset of the down-regulation of Bcl-2 at the
protein level, not the RNA | evel but of the protein
| evel seens to occur at least as early as day 3 and
is maximal at day 5. The one other thing that had
been a very, very inportant driver of our clinica
schedule is that the continued administration of
Genasense beyond day 5, if the dose is not changed
you do not seemto get any further down-regul ation

of Bcl-2 at the protein |evel
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| didn't bring a lot of blots in nmy back
pocket here but | think I can show you one froma
mel anoma patient, if | can have MA-25, please?

[Slide]

This is a Phase 1 study |ooking at a very,
very low dose. This is a dose that is about 20
percent of our Phase 3 doses, and this is fromthe
Jansen study | ooking at continuous infusion over a
14-day period. Again, you see naxi nal
down-regul ati on by about day 5 and, despite the
fact that the infusion is continued, you don't see
any further decrease in the down-regul ati on of
Bcl-2 protein effect. These are human tunor cells,
serial biopsies of patients with malignant
mel anona.

So, fromthese data and from ot her data
that have been obtained froma variety of other
patients and other cells, both malignant cells as
well as normal cells, that nolecul ar information
has been used to drive the clinical studies,
including the one that you have seen today.

So a couple of things, one is we use
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1 rather short infusions to maxim ze the

2 down-regul ation of Bcl-2 so that that effect is

3 maxi mal at the tine that chenotherapy is

4 adm nistered and we don't continue beyond. Dr.

5 Tony Tol cher, who actually is in the audience, has
6 done sonme of the best scheduling work but, again,
7 nmodel i ng preclinically, suggesting that when you

8 adm ni ster CGenasense with chenotherapy the effect
9 is maxi m zed when you admi ni ster Genasense in

10 advance of chenot herapy. The second thing that he
11 has shown is that there seems to be no advantage to
12 over | appi ng Genasense with chenotherapy. The fina
13 observation fromthe Tolcher lab is that if you

14 reverse the sequence, if you give Genasense after
15 chenotherapy is admnistered, then you basically
16 elimnate the synergistic effect. So, the

17 constell ati on of these kinds of pharmacodynanic

18 events have driven the schedul es that you have seen
19 here today in Phase 3.

20 DR. PRZEPI ORKA: Before you | eave the

21 podi um just one nore question to foll ow up, how

22 long is the effect once the infusion is
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1 discontinued?

2 DR. WALL: As was pointed out, the

3 hal f-1ife of this drug is around 3-4 hours and

4  fundanental |y di sappears probably by about 10-12

5 hours. The data are a little fragnentary and

6 nmostly derived fromin vitro cell culture studies,

7 but it does look like the half-life of Bcl-2
8 protein is in the order of 16 to about 22 hours.

9 So, you would expect that if you get conplete

10 shut -down of Bcl-2 production by knocking out the

11 messenger RNA, then pharmacokinetically within 5

12 hal f-1ives or so you should have no protein within

13 the cell, and recovery would be equally as rapid as

14 soon as it is shut back on

15 DR PRZEPI ORKA: Dr. Tenpl e?

16 DR. TEMPLE: Dr. Itri or others, there was

17 a lot of discussion about the responses. You

18 clearly had two different ways of cal culating

19 responses, one based on investigators and the other

20 based on RadPharm M presunption was that the

21 RadPhar m anal ysi s exi sted because the study was

22 open and that is a comon thing to do, to have a
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1 bl i nded anal ysis of the response rates. |n your

2 presentation though |I gather you were di sappointed
3 wi t h what RadPharm produced and you considered it

4 i naccurate. Could you clarify the intended role,

5 what happened and whet her you think there ought to
6 be a further blinded analysis, or what? This is a
7 sonewhat unusual situation and it wasn't clear what
8 the original intent was. As Dr. Kane said, usually
9 when you have a group like that, they are the

10 primary analysis. Was that not true? Just what

11 was the arrangenent?

12 DR ITRI: That was not true here.
13 DR TEMPLE: Then why did you do it?
14 DR. ITRI: The response per statistica

15 anal ysi s pl an was RECI ST neasurenents based on

16 i nvestigational site nmeasurements that were then

17 cal cul ated by conmputer to see whether or not they
18 met criteria for a partial response or a conplete
19 response. That is primary and that is what is

20 report ed.

21 The use of RadPharm-and | think it is

22 inmportant to note that it was only responding
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patients that they | ooked at so if we were going to
rely on RadPharmto actually give us a response
rate for the study they would have had to review
everyone. They were really used by us for quality
control purposes. W wanted to nake sure that the
relati ve nunbers we were seeing were consi stent
wi th what has been reported in the literature; that
the concordance rates weren't really out of whack
I think that the best person to speak about this is
Dr. Ford because he can put this into real context
and explain what the literature shows, and really
how we stack up in terns of other studies that have
utilized a sinmlar review |Is that okay?

DR. TEMPLE: Anything is okay, but you
have two somewhat separate, sonmewhat different
cal cul ati ons based on the ones that went to them
Usually that is distressing and | guess the further
question | have is do you have sonme way of
resolving this? Should this be subjected to
anot her blinded revi ew where peopl e get the whole
files, or sonething? | nean, as it is, you can see

why it is sort of troublesone. For exanple, all of
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the conpl ete responses they didn't think were
compl ete responses al though you feel that conplete
responses are very inportant for the reasons Dr.
Cheson nentioned earlier. That is troublesonme, and
now you have found nore which we haven't had a
chance to review yet, but the sane problem coul d
arise there too. So, it does seeminportant to
figure out what it all neans.

DR ITRI: | really think you need to talk
to Dr. Ford about this

DR. TEMPLE: \hatever you Iike.

DR ITRI: But the other issue is that,
you know, if the agency would like us to submt
these x-rays for review and if that would nake you
nmore confortable, we would be totally willing to do
that. W believe that what is being called | ack of
concordance really relates to the fact that Dr.
Ford is going to elucidate now. And, it would not
be a problem we would be so happy to sit with
anyone and give you the clinical data that supports
this because these are real and the patients are

alive, nost inportantly. So, we would wel cone a
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chance to sit down and review these x-rays.

DR. TEMPLE: \Wile you are at that, that
is the second question | was going to ask you and
maybe you want to answer them both. The survival
curves don't seemto have different tails on them
So, | ama little confused about where the
| ong-term survivors you are referring to come from
if they are not in the survival curve, or maybe the
curve has been extended.

DR ITRI: W provided update survival
information to the agency--

DR TEMPLE: | just need the one you
showed t hough.

DR. ITRI: Well, that was an early cutoff
so we don't really know what the tail is doing.
That was the 7-month nedi an.

DR. TEMPLE: It is really Dr. Cheson's
question | amfollowing up on, if there were a
smal | subset of people that got really inportant
responses, wouldn't you see a difference in where
the tails end up?

DR ITRI: It nmight be too early to see it
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on that curve

DR. TEMPLE: Well, that means they are in
both groups then. There are long-termsurvivors in
both groups. |Is that right?

DR. ITRI: There are sone |ong-term
survi vors.

DR. WTTES: It depends on the nature of
the censoring, where the censoring is. So, some of
that could be showi ng up before the edge of the
tail occurs because they haven't been followed | ong
enough. | nmean, the fact that they cone together
doesn't eviscerate the point. You have to | ook at
where the specific events occurred relative to
censoring.

DR, TEMPLE: That is fair enough. There
was reference to at |east sonme people who were
getting really spectacul ar benefits and | would
have thought that would show up as curves where the
flat part is here on one and the flat part is bel ow
on the other.

DR. WTTES: They are censored.

DR TEMPLE: They are censored because
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1 they haven't been on | ong enough--

2 DR. WTTES: It is like three years.

3 DR FORD: Well, thank you very nuch for
4 the opportunity to address the conmmittee on this

5 topic, the topic at hand bei ng how does an

6 i nvestigator who sees the patient on a daily basis
7 or a regular basis assess response conpared to how
8 an i ndependent review facility woul d assess

9 response in the same patient in a renote |ocation,
10 not having access to the clinical information.

11 I think that there is little witten in
12 the nedical literature about this topic, but there
13 are two particular studies that | would like to

14 review kind of as a background for this discussion
15 The first was a study that was published in the

16 Annal s of Oncology in 1997. The author was a

17 radi ol ogi st and that was a review of a 100-pati ent
18 ovarian cancer trial. |In that reviewthere were 24
19 cl ai mred responders who were reviewed by an
20 i ndependent review facility and in that instance
21 there were 14 patients who were concordant, that

22 is, deened to be responders by the independent

file:////[Tiffanie/C/Dummy/05030NCO.TXT (111 of 355) [5/14/2004 1:38:49 PM]

111



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

1 review facility and deened to be concordant with

2 the investigator.

3 There was a second study that was done,
4 al so published in 1997 in the Journal of Cinica

5 Oncology. It was a review of a renal cell trial

6 where there were 133 subjects who were revi ened.

7 In that review an independent review facility

8 revi ewed those studies and the responses were

9 concordant in 62 out of those reviews. |In that

10 article you can see the concordance, that is, site
11 same PR to independent review facility saying PR
12 was approxi mately 60 percent, and in the second

13 study it was lower, on the order of 48 percent.

14 Now, with that as a background, there is a
15 significant difference in the nethodol ogies in

16 whi ch those reviews were perfornmed. That is, in
17 those exanpl es the investigators who enrolled the
18 patients in the trial were actually part of the

19 review process. A radiologist sat down with the
20 films, made the neasurenents and revi ewed the
21 i mages in concert with the physicians who knew nuch

22 nmore about that patient, that is, had the
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additional clinical history that the radiol ogists
woul d have at the time of the review

Now, that as a background, discussing the
current study, the current study was a radi ol ogy
only review. Wien it was performed there was no
clinical information provided. |In that instance,
even in that particular setting the concordance was
63 percent. So, 63 percent of the time that the
i nvestigators assessed the response on this trial,

t he i ndependent review facility assessed the sane
response.

DR. TEMPLE: When they are different how
do you know which one is right? Wen they are
di fferent, non-concordant, how do you deci de which
one is right? | amsure | understand that
different groups will reach different concl usions.
Sonetimes these special committees have a
ti e-breaker when they don't agree. But what is one
supposed to do that when they are non-concordant?
How do you decide which is true?

DR FORD: Well, in this particular

setting the investigator-deterni ned response was
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chosen.

DR. TEMPLE: Wen? | mean, was this
prospectively defined in the protocol how any
di screpanci es were going to be handed?

DR ITRI: Yes, it was.

DR. TEMPLE: So, the protocol was clear
that the investigator-determ ned conclusion, or the
anal ysi s based on the investigator--

DR ITRI: The investigator neasurenents
were fed into the conputer and that is what was to
be used for determ nation of response.

DR PRZEPI ORKA: Dr. Rodriguez?

DR. RODRIGUEZ: Yes, this is a followup
to the question by Dr. Hw because | didn't hear
the response to part of her question, that is, you
know, this is a biologically targeted agent and one
assunes that one is going to |l ook for the
appropriate target or that one would sel ect
patients who are appropriate to be treated with
this drug. | didn't hear whether all patients
entering on the study were screened, if their

tunors were screened for expression of Bcl-2 or if
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there had been an attenpt to quantitate category of
pati ents because, obviously, sone patients are
going to be appropriate for trial and others are
not. Was that done?

DR. WALL: That is a very good question
Can | have slide MA-18, please?

[Slide]

The challenge with Bcl-2 is the ubiquity
of Bcl-2 expression in nelanoma. So, this is not
conparable, for instance, with HER2 expression in
breast cancer in which the incidence of expression
in advanced cases is on the order of 20, 25 percent
so that you woul d not want to treat 100 percent of
worren.  You could theoretically benefit 25 percent
so the absol ute response rate would be 5 percent of
your total. In general, we chose nel anoma because
of the very, very high preval ence of expression
which in these studies, whether you | ook at
i mmunohi st ochem stry, which is the blue bars, or
RT- PCR of excised specinen, you are talking about
sonething in the range of 90, 95 percent expression

of tunors
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So, the kinds of correlations that you are
going to be able to make with respect to
over - expressi on we thought, going into this study,
were going to be extrenmely Iimted due to the very
hi gh preval ence of baseline expression. Again, it
certainly influenced our choice of nelanoma as one
of the early targets for this particular disease.
After that it is not clear where you could go if
you were going to | ook at percentage
down-regul ation. That meant serial biopsies of
fresh tissues fromnultiple sites, handl ed very,
very carefully, centrally managed, exponenti al
increases in cost and ability to nanage--that
simply overwhel med us as a small conpany. So, we
figured we would pick a big tunor in which would be
an unquestioned | evel of very, very high expression
at baseline but it did preclude the ability to make
subset selections based on--at |east at the stage
we were dealing with this in 2000--Bcl-2 expression
per se.

DR PRZEPI ORKA: Dr. Hw?

DR HWJ | agree that choosing nel anoma
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as this malignancy is very inportant based on what
we know of Bcl-2 over-expression. M question to
you that you didn't answer is based on your current
reginmen with sone 300 patients. Have you any data
to show that it clearly reproduced your finding in
the previous Phase 1 and 2 using conpletely

di fferent regi nens?

DR. WALL: Well, the Phase 1 study, as you
know, did not show correlations. It really was not
appropriately powered to | ook for correl ations
bet ween basel i ne Bcl -2 expression and percentage of
down-regulation. That is very difficult to node
even preclinically. | amnot sure | am answering
your questi on.

DR HAJ | don't agree that that is not
the conclusion fromthe publication. Cearly the
CR person that has the highest increnental decrease
of Bcl-2 is the percentage of decrease; it is not
the total anpunt of expression. That is what |
| earned fromthe paper.

DR WALL: | think you need to keep in

mnd that it is a Phase 1 study. That patient got
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a rather |low dose. The najority of patients were
actually not serially sanpled. And, the ability to
make i nferences with respect to those kinds of
correlations with a total Nof 12 is | think very
probl emati c.

DR HWJ To nmaeke a correction, the
patient got the highest dose level of 6.5 and she

had 70 percent--

DR WALL: And that blot was shown to you

by the way.

DR. HAJ --and the patient had never
recei ved any chenot herapy prior either

[Slide]

DR. WALL: Right, and here is the blot
fromthat patient that Dr. Itri showed. | think
the mgj or point, however, is with an Nof 1 in a
sample size of 12 in a Phase 1 study we didn't fee
like we could make inferences. | would say that
one of the advantages of being an oncologist is
that you can fall back on issues related to
maxi mal |y tol erabl e dose and we felt that the dose

used in this study for the Phase 3 study was
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1 confortably above the threshold that we needed to
2 achi eve down-regul ati on of Bcl-2, which is a dose
3 just above what this particular patient got. Dd
4 that happen in 300 patient? W don't have that

5 information. The willingness of patients to be

6 serially sectioned for us to obtain this

7 information on a fresh basis is rather linmted and
8 it was sinply not part of the study. It

9 overwhel med our capabilities in year 2000 and was
10 not done.

11 DR PRZEPI ORKA: If Dr. Tolcher is here, |
12 have a question. In the in vitro studies is there
13 a threshold anmbunt of Bcl-2 that needs to be

14 down-regul ated to in order for the chenotherapy to
15 show syner gy?

16 DR. TOLCHER: That is a very good question
17 and it is not well addressed. Most of the npdels
18 are, you know, sonewhat artificial and in vitro

19 versus in vivo really has no strict correlation

20 We functioned for a period of tine with the

21 assunption that 1 ncg/nlL is probably the m ni mum

22 effective concentration. In alnmpst all of the
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studi es published to date we have a steady state
concentration of 5 ncg/mL as an average. So, based
on the work that was done preclinically, published
by Martin d eave and others, we are well above what
we would need in the in vitro setting but, again,
the mpjor caution always is that it is hard to
rel ate what are the necessary concentrations in
vitro to what are the necessary plasma
concentrations for maxi mal effect. Does that
answer your question?

DR. PRZEPI ORKA: | guess | was aski ng what
is the amobunt of Bcl-2 intracellularly that we need
to get the level down to in order to see the
synergy w th chenot her apy.

DR TOLCHER: An excel |l ent question. You
know, the issue is that it is dynam c so one
doesn't know necessarily. You are lowering it so
that you essentially are shifting the equilibrium
in favor of apoptosis. You clearly do not need to
extinguish all the Bcl-2 to have a pronounced
effect in vivo. 1In fact, you probably only have to

drop it bel ow sonme threshold and that threshold is
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unknown. It gets nore conplex as well in that
there is a diversity of Bcl-2 expression in
different tunors

So, what | would say is that it is not
necessarily a sinple equati on where you have to
drop it below X anbunt. It may be very dependent
on the chenotherapy that is given with it. So, it
is not clear. The certainty is that we do know
that you do not have to extinguish all the Bcl-2 to
have a synergistic effect preclinically.

DR. PRZEPI ORKA: Thank you. Dr. Bishop?

DR BISHOP: | amrelatively newto all
this so | don't knowif this question is
appropriate or not but I amgoing to turn it to Dr.
Ki rkwood and Dr. Hal uska. You nade passionate
pl eas for the treatnment of netastatic nelanoma in
this random zed study. So, would this treatnent,
Genasense plus DTIC, becone the standard of care in
the control armfor future CALGB and ECOG studies
respectively?

DR HALUSKA: | think that is a reasonable

proposition. | think that the context of this
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1 trial's conduct is that we have never shown any of
2 these inprovenents and | think we shouldn't |ose

3 site of the fact that we are chipping away, as has
4  been articulated, at numbers that have not been

5 able to be chipped at away before because they

6 haven't existed. So, | think that that is a

7 deci sion to be made by the comunity, but an

8 i mprovenent clinically Iike we have seen should be

9 the standard agai nst which other stage 4 therapies

10 will be conpared. | think that is reasonable.
11 DR. BISHOP: Let nme make it nore specific
12 then. In your future random zed trials will this

13 become the control arn? The data with DTl C we know
14 is not very inmpressive yet that is the conmunity

15 standard outside of imunotherapy. So, as you plan
16  your future trials, and you believe these results
17 are inpressive enough, will that becone the contro
18 wi th which new therapies will be devel oped and

19 conpared to?

20 DR. HALUSKA: | w sh we had new therapies
21 to conpare to now. | would have to say that it is

22 hard to view the future when those new therapies
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123
becone available. The | andscape for drug
devel opnment for mel anonma right now i ncl udes ot her
targeted therapies. None of themis at the stage
where we woul d choose a conparison armlike this
but the short answer to your question is yes.

DR PRZEPI ORKA: Dr. Kirkwood?

DR KIRKWOCOD: | agree with Frank's
conclusion so | think this is an increnenta
advance. | think this is something that we have
been trying to do in the studies that | reviewed
and have not succeeded to do. oviously, if one
were going to take survival as an endpoint in a
future study it could still be dacarbazine but |
think that we are tal king here about response rate
and we don't have anything that has reliably before
shown response rates and conpl ete response rates
incremental |y advanced as this has, with the single
exception of high dose IL-2, which we have spoken
about previously.

DR. HALUSKA: Sonething el se occurs to ne.
I don't think it is the agency's job to support our

research endeavors strictly. | mean, their job is,
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as | understand it, to nmake agents avail able for
public consunption. But, clearly, these decisions
do affect our research and we have, for reasons
that are not clear to any of us who work in
mel anorma, been very unsuccessful in inproving
overall survival. | don't believe that as |ong as
we hold that out as the only endpoint that we can
meet that we are going to neet it because it has
been such an inpedinment. But there is nothing in
my mind that prevents snall inprovenents in these
sorts of endpoints fromaccumulating with addition
of different agents and you can envision a variety
of other things that you could add Genasense to
that m ght also prove additive to the responses and
progressi on-free survival we have seen today.
Utimately, that is how!l think we are going to
make real progress with the survival endpoint in
this field.

DR. PRZEPI ORKA: Dr. Redman?

DR. REDMAN: Thank you but Dr. Kirkwood
answered ny questi on.

DR. PRZEPI ORKA: O her questions fromthe
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125
committee? Dr. Tolcher, could you pl ease cone back
to the mcrophone? W need to have you identify
your affiliation, please, for the record.

DR. TOLCHER: Sure. | cane actually today
wi t hout personal conpensation by Genta or any of
t he pharmaceutical sponsors, although ny trave
arrangenents have been paid for Genta. | have been
the principal investigator on three clinica
studi es and have acted as an occasi onal advisor to
Genta and Aventis and have been conpensated with
honoraria for those |l ess than $10, 000.

DR PRZEPI ORKA: Thank you. Hearing no
ot her questions, we will break for ten minutes and
return at 10:40 to begin the open public hearing.
W will need to begin the afternoon session on tine
so pl ease be on tine for the next part.

[Brief recess]

Qpen Public Hearing

DR PRZEPI ORKA: |If we could have the
doors cl osed, please, we will begin the second half
of this session. This is the open public hearing

and we actually had many individuals who wanted to
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speak this norning and, in order to give everyone
who is registered a chance to participate and to be
fair to all, we will be followi ng sone fairly
strict procedures. W have a tinmer. Each speaker
has been allotted two minutes and at the end of the
two minutes we will ask that speaker to return to
their seat and the next speaker to i mediately
begin. Due to considerations of fairness and these
restrictions of time, only speakers who have
registered will be allowed to cone to the podi um

Both the FDA and the public believe in a
transparent process for infornmation gathering and
deci si on-naki ng. To ensure such transparency at
the open public hearing session of the advisory
conmittee neeting, the FDA believes that it is
i mportant to understand the context of an
i ndividual's presentation. For this reason, the
FDA encourages the open public hearing speaker, at
t he begi nning of your witten or oral statement, to
advi se the commttee of any financial rel ationship
that you may have with the sponsor, its product

and, if known, its direct conpetitors. For
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exampl e, this financial information may include the
sponsor's paynment for your travel, |odging or other
expenses in connection with your attendance at the
meeting. Likew se, the FDA encourages you, at the
begi nni ng of your statenment, to advise the
committee if you do not have any financia
relationships at all. |If you choose not to address
the issue of financial relationships at the

begi nning of your statement it will not preclude
you from speaki ng.

Thank you all for your participation in
this portion of the neeting, and our first speaker
is Gail Graham who is chairnman and president of
the WIlliam S. G aham Foundati on for Ml anoma
Resear ch.

M5. GRAHAM  Good norning. Yes, | am
chair and president of the WIIliam$S. G aham
Foundation for Ml anona Research. W are widely
known as the "Billy" Foundation. Please also note
that | amhere to represent not any particul ar
t herapy or pharmaceutical conpany though in the

past we have accepted financial donations to our
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128
prograns at the Foundation from Chiron, Maxi m
Genta, Antigenics and Schering. However, | have
paid my own expenses in order to address you here
t oday.

The phone rang and | answered a call that
woul d change ny life and the life of our bel oved
famly. Over ten years ago a doctor called our
honme and told us that our bel oved son had stage 4
mel anoma.  "Ms. Graham your son has three to six
months to live." That was the begi nning of ny
journey into every mother's nightmare, watching
your only son di sappear before your very eyes.

I was told then, ten years ago, that there
wasn't anything that could be done for himand no
one prepares you on howto tell your child that
there is no hope, nothing that could even extend
his life for an extra nmonth or two.

Now, ten years later, what has truly
happened to give patients new hope? What do you
say to patients and their famlies now? We want
patients to have choices, choices fromthe onset of

their diagnosis not as a second natter of recourse.
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Over those ten years, over 300,000 peopl e have been
di agnosed with malignant nel anorma in the United
States and have had to face that diagnosis and have
extrenely linted offerings available to them for
treatments, and it is long past tine that something
be done to offer hope, the hope that they deserve.

I am here also to represent the dozens of
phone calls that we get on a daily and nmonthly
basis. ..

[ Audi o system nal functi on]

DR. PRZEPI ORKA: | amsorry, but thank you
very nmuch for your coments. R M Sutton please.

MR SUTTON: No financial involvenment. |
am of clinical relevance--1 amfree, | amalive,
am here after ny doctor gave ne about a nonth and a
hal f and because of prior nedical problens no
treatnent available, but this trial which has
bl essed me with tinme to spend with nmy son, ny
daughter-in-law, ny daughter, ny son-in-law. Wth
all due respect, should ny doctor have waited a
thousand or so years until all the kinks were

worked out? |If we were |icensing aviation today,
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woul d we have to wait for the law of gravity to be
reveal ed to be assured that we woul d never fal
fromthe sky?

| am77. | expect to live another 23
years. M nother died at 99. | want to see, anong
many ot her things, ny granddaughter get married and
eventually greet ny great grandchildren. | pray on
bended knee you approve it so others like me who
have been di agnosed wi th nel anona- -t hank you,
have a secure place in heaven to join ny late wife
but, thanks to Genasense, thankfully not just now.
You can give life, hope and achievenent. | hope to
wite a book on dreans of reality, linited only by
my imagination, inspiration and time. Thank you

DR PRZEPI ORKA: Thank you, M. Sutton,
very nuch. Davie Bernstein, please.

MR. BERNSTEIN. My nane is David
Bernstein. | paid my own way here. | have taken
time off fromwork in order to address you here
today. | am51 years old, a husband, father of two
little girls, a fourth grade teacher in New Jersey.

Two years ago | was diagnosed with stage 4 nel anonma
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131
after discovering a lunp in my chest. W were
devastated. W had found the di sease had al ready
spread to nmy |ungs.

| sought a group at Thomas Jefferson
Uni versity Hospital in Philadelphia to be treated
We di scussed various options for treatnent, all of
whi ch i ncluded going on various fornms of
chenmot herapy. | learned that DTIC was the standard
care although it was described as having very
limted results. M doctor also told ne about a
clinical trial they were conducted for a drug
call ed Genasense. | qualified for the trial,
feeling oddly lucky that nmy tunor was |arge enough,
and recei ved Genasense with DTIC

Genasense was admini stered through an
automatic punp that | wore |like a fanny-pack for
five days, followed by a one-hour infusion of DTIC
After six weeks, or two treatnent cycles, | got a
CT scan to nonitor the size of ny tunor. The scan
showed that mny tunor had al ready begun to shrink
I remai ned on the therapy for a total of 16

treatments and was scanned every six weeks, each
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one com ng back clear of tunors. Throughout ny
treatment, | was very well supported by the team at
Thomas Jefferson that included ny oncol ogist, Dr.
Sato, and Tracy Newhalls, the clinical |iaison

| stopped treatnent in August, 2003 and
have remained tunor-free since then. | amhere
today because | received Genasense in this study.
Genasense now needs to be made available to the
t housands of people like ne who have received or
wi || have received the diagnosis of advanced
mel anoma.  Peopl e need to know that there is hope
for this disease in the formof new drugs.
Genasense worked for me and others should have the
same chance | did. Thank you

DR. PRZEPI ORKA: Thank you very nuch for
your words. FErica Wiss, please.

M5. VWEISS: Good norning. My name is
Erica Wiss and | amthe director of patient
education and outreach for the Wellness Community.
For the record, The Wellness Community will receive
an unrestricted educational grant from Genta and

Aventis. However, | received no conpensation for
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my presence here today.

By way of background, the \Wéll ness
Conmunity is a national non-profit organization
that provides free services for people with cancer
by way of support, education and hope. Cur
prograns include professionally facilitated support
groups, educational prograns on nutrition, m nd,
body--prograns like this. W aimto help people
af fected by cancer regain a sense of control over
their lives, feel less isolated and restore a sense
of hope for the future regardl ess of the stage or
type of their disease. Last year we served about
30, 000 people with cancer, including people with
mel anoma.

At the Wellness Comunity we have | earned
a great deal fromthe people we serve and we really
val ue the inportance of an educated and enpowered
patient, and since we feel that people with cancer
often feel stigmatized, alone and overwhel med with
grief, they feel stronger and nore hopeful when
they have nore options available for their disease.

When a cancer like nelanoma results in 80
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1 percent of skin cancer deaths and when linmted

2 treatnent is available for advanced nel anoma, it is
3 clear that we are in great need of new treat nent

4 options and better access to those treatnents. At
5 this time we have the opportunity to expand the

6 chance that these famlies have in their daily

7 fight for life and we feel strongly about

8 supporting that opportunity, assuming that the

9 treatnment prom se has nmanageabl e side effects,

10 assuning there is progression-free survival ting,
11 even if only for a few weeks or nmonths, and ot her
12 posi tive outcones.

13 | ask today that you carefully consider
14 the plight of people with nelanoma and understand
15 the range of both physi ol ogi cal and psychol ogi ca
16 i ssues that they face daily. Please take a

17 | eadership role in considering the approval for a
18 broader range of treatnents based on sound science
19 and answers to hard questions, and then encourage
20 patients to be inforned, empowered and possibly
21 optimstic about the potential for a |onger,

22 healthier life. Thank you
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DR PRZEPI ORKA: Thank you very nuch. Dr.
Anna Pavlick, please.

DR PAVLI CK: Good norning. Thank you for
allowing me to address the coimmittee. | am one of
the clinical investigators on this trial. | have
recei ved no financial conpensation for com ng down
here, however, | do receive research support
through Genta and Aventis.

I am actually here on behal f of ny
patient. This is Ms. Kovati. Ms. Kovati was ny
first patient to be enrolled on the Genta trial in
my institution. She was told by a few other
mel anoma oncol ogi sts that she had six nonths to
live and there were no options for her. She came
to ne four and a half years ago in a wheel chair,
with a leg full of nelanona, |arge pelvic
adenopathy and multiple tunors in her abdomen and
said, "I'monly 56 years old. | don't want to die.
Help me." | explained to her that we had this
clinical trial available to her and told her
full-well | was not sure if this was going to help

her, however, we knew what her alternative was, so
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she went on study.

She was featured in CURE nagazi ne | ast
sunmer because, | amproud to say, Ms. Kovati had
a conpl ete response. She now renmains three and a
hal f years out of therapy in a continued conplete
response; has been able to get out of her
wheel chair. She no |longer wal ks with any assistive
devices. She was able to dance at her son's
weddi ng a year and a half ago, and she was unabl e
to come down here today to be with us because she
is now experiencing the birth of her grandchild,
the first one that she thought she woul d never-ever
see.

I felt it was on her part and on the part
of all the other nelanona patients that | treat
that | needed to cone down here and tell you what a
wonder ful experience it has been for ne to work
with this new drug that truly holds hope for
pati ents who have absolutely no options. Thank

you.

DR PRZEPI ORKA: Thank you very mnuch. Dr.

Law ence G een, please.
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DR. CGREEN. | have no financia
di scl osures to report.

[SIide]

My nane is Lawrence Green. | ama
der mat ol ogi st and dernosurgeon in private practice
in Montgonery County. | also teach a weekly
dernosurgery clinic at George Washi ngton University
to the dermatol ogi st residents.

I am here today as a professional nmenber
of the Skin Cancer Foundation specifically because
I have an interest in skin cancer.

[SIide]

Skin Cancer Foundation is the only
nati onal organization that is non-profit, dedicated
solely to eradicating the world' s nost conmon
mal i gnancy, which is skin cancer and it has been
around for 25 years, educating the public, anong
other things. Despite these ongoing efforts, as
you know, the incidence of skin cancer, especially
mel anoma, continues to rise at an alarmng rate.

[SIide]

One in three cancers this year will be
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skin cancer which translates to 1.3 nillion new
cases of skin cancer in the United States this
year. Basically, that nmeans that 20 percent of the
popul ation in the United States will devel op skin
cancer in their lifetine.

[ Slide]

One person dies every hour from nel anona.
In fact, if you look at it, melanoma is basically
the nobst conmobn cancer in wonen between the ages of
25 and 35.

[ Slide]

In light of these abysnmal statistics, it
is painfully clear that providing public education
messages on sun protection, skin cancer prevention
and early skin cancer detection is not enough. The
Ski n Cancer Foundation is speaking here today, and
I am speaking on behalf of it, as part of its
pati ent advocacy m ssion to support skin cancer
research and the | atest advancenents in effective
treatments for its constituents.

[ Slide]

Sadly, there are currently very few
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effective treatnments available for |ate stage
mel anoma patients. Therefore, if this new
treatnment shows pronise, on behalf of nyself and
The Skin Cancer Foundations, the many patients and
their famlies who have been affected by nel anona,
we encourage this commttee to carefully consider
it. Thank you.

DR. PRZEPI ORKA: Thank you, Dr. Geen.
Di ane Murphy, please.

MS. MURPHY: Thank you for allowing ne to
come before this scientific panel to urge fast
approval for Genta's drug Genasense. Three years
ago | was di agnhosed with stage 4 nel anonma, and Dr.
Hersh, at the Arizona Cancer Cinic in Tucson, told
me that without treatment statistics would show
that | had around nine nonths to live. This was
shocki ng news for me because as a fam |y we have
been living on organic food, drinking bottled
wat er, exercising, staying away from chem cal s and
doi ng what ever el se we thought would give us a
healthy life. So, how could this lead to a golf

ball sized tunor?
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I was biopsied, diagnosed and, thankfully,
referred to Dr. Hersh. | was considering no
treatment at all but Dr. Hersh persevered,
suggesting that | was a good candidate for the
experinental Phase 3 drug, which | did agree to try
if, for no other reason, although it mght not help
me it would hel p sonmreone down the road.

It did help. As ny doctor told me, | have
a conplete response to ny treatnent and can now
enj oy celebrating nmy big 70th birthday, which I did
by, among ot her things, buying shares of Genta.

[ Laught er]

Hopeful Iy, none of you today making a
deci sion on this drug has ever had friends or |oved
ones sitting in a cheno treatnment room It is the
saddest and nost depressing place to spend tine.
You can snell the fear, the m sery, hopel essness
and anger, and see the fatigue in all their faces
under all the green hats hiding their bald heads.
Hel p for each and every one of the patients is
hearing the word "remi ssion" and that is what

Genta's drug gave ne, and | am here to encourage
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you to pass this drug for approval

In closing, | want to thank God and the
people in ny life, nmy husband Ji mwho is al ways
there 24/7, for hundreds of prayers fromfriends
and acquai ntances, both known and unknown, Dr.
Hersh who truly is a healer in the greatest sense
of the word and ny oncol ogy nurse, C ndy who
encouraged ne to get through each treatnent day.
pray that all the poor souls going through this
dreadful disease can have the sane care, support
team and access to the |atest drugs such as Genta's
Genasense. Thank you.

DR PRZEPI ORKA: Thank you very nuch, Ms
Mur phy. Dr. Asher Chanan-Khan, please

DR CHANAN-KHAN: H . | have received
honoraria for a speaking engagenent. | have
received clinical trial support from Genta and have
not been conpensated for anything for today's
nmeet i ng.

I would like to thank the conmittee for
allowing ne to voice nmy opinion in the matter of

CGenasense. | come here from Russell Park in
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Buffal o, New York, where | amentrusted with the
care of patients with nultiple melanoma and chronic
| ynphocytic | eukemia. | amone of the clinica
investigators involved in the studies exploring the
rol e of Genasense in these incurable and rather
frustrating di seases.

The NCI identified these as orphan
di seases, thus, enphasizing the need for devel opi ng
new and novel therapeutic options. Based on ny
personal experience as a clinician and as an
investigator, | amable to confortably state that
the agent is safe and well tolerated during these
clinical trials that | amconducting. No long-term
side effects in the patients that | have treated
have been noted. In fact, with this drug a nunber
of patients with CLL and nul tipl e nel anoma have
benefited clinically and continue to benefit as of
t oday.

In conclusion, | therefore feel that this
is a safe drug with a predictabl e and nanageabl e
side effect profile, and it does bring hope to a

|l ot of patients in nmy clinic who are facing an
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i ncurabl e cancer. Thank you
DR. PRZEPI ORKA: Thank you very much. Dr.

Tol cher, pl ease.

DR TOLCHER: | am a medical oncologist in
a cancer therapy research center. | have given ny
di sclosures already. | aman investigator with one

of the larger clinical experiences with oblinmersen,
havi ng treated 63 patients in 288 courses of

obl i mersen during the conduct of 3 clinica

studies. This includes one patient who received
the maxi mum of 25 courses of this agent.

The toxicity profile of oblimersen is
nmodest and largely predictable. The nmgjority of
adverse events experienced by patients are rel ated
to the chenotherapy itself and, again, are
predi ctabl e for that chenotherapy agent. They do
not require any special managenent above that of
what a standard nedical oncol ogi st provides.

For those toxicities that can be
attributed to oblinmersen alone, they include a
transi ent | ynphopenia, pyrexia that occurs during

the infusion but can be treated with standard
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antipruritics, and conplications of the central
venous catheter. Patients with these toxicities
can be safely retreated with the agent w thout
evi dence of cunul ative increases or increases in
the severity of these toxicities.

Interestingly, and | think really
importantly, patient acceptance of the oblinersen
treatment and its inherent cunbersome punp is high
due to the low incidence of adverse events
associ ated with oblinmersen. Froma clinical
perspective, oblinersen can be safely and feasibly
adm nistered to patients with cytotoxic
chenot herapy over many nultiple courses. Thank
you.

DR. PRZEPI ORKA: Thank you, Dr. Tol cher.
Dr. Patrick Cobb, please.

DR. COBB: Patrick Cobb, I am nedi cal
oncol ogi st from Mntana. | receive research grants
fromboth Aventis and Genta. | have not been
compensated for ny tine.

We have participated in a trial of

Cenasense in CLL and | will address sone of the
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safety concerns about it. W have treated three
patients with this. Al these patients had di sease
refractory to fludarabi ne chenot herapy. One
patient received six courses of this and had no
toxicity greater than grade 2 and remains in
conplete rem ssion two years later. Another
patient was treated with the sanme regi nen and had
an Aspergillus lung infection at the beginning of
his course and went into conplete rem ssion after
only one course and continued in conmplete renission
after two years. He relapsed a while back and is
recei ving another course of Genasense now.

In summary, we found Genasense to be a
very well tolerated drug when it was given to our
patients with chronic | ynphocytic | eukema. As a
clinical oncologist | see a lot of patients with
met astati c nmel anoma and, as you have al ready heard
this norning, there are very limted options for
their treatnment and we need nore treatment options.
Fromthe data we have seen presented today, it
appears that Genasense is both a safe and an

effective drug. Thank you
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DR. PRZEPI ORKA: Thank you, Dr. Cobb.
Harri son Bl anton, please.

MS. BLANTON:. Betty Bl anton, from Shel by,
North Carolina. | came at the request of ny
oncol ogi st, with no conpensation but | have
di scussed travel expenses with Genta.

| came to Carolina Regional Medical Center
in Charlotte in COctober, 1995 after ny nel anoma
reappeared follow ng two previous nel anoma
surgeries. Later in ny treatnents as the disease
progressed surgery was no | onger a viable option.
When your oncol ogist tells you that you have
net ast asi zed mel anoma for which there is no
surgery, thankfully, nmy famly and | considered the
best course and we decided that to be the Genasense
trial, as was suggested by Dr. Gary Fernad of
Carolina Health System

| began with the trial in January, 2003
with eight cycles. M last was in July, 2003. M
gratitude goes to ny three sons who have provided,
and still do, transportation since |I live an hour

fromCharlotte. | received the Genasense
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continuously for five days and then woul d go back
for my DTIC. The Cenasense treatnment was not a bad
experience, although a little trying to dress and
keeping the wires intact was sonething interesting
which | am sure the wonen can relate to. During
that tine | was referred to by ny friends as the
lady with the fanny-pack.

On days five of the Genasense treatnment |
did go back to Charlotte and received ny DTIC. |If
| followed the medication for nausea as directed,
was able to function normally all the time. There
were tinmes when anenia was a problem but this was
addressed by the doctor and his team Sonetines a
transfusi on was needed but on nost days | was able
to do ny nornmal office work in the nornings as a
church secretary and teach piano in the afternoons,
bot h of which | have enjoyed for over 50 years now.
On Sundays | play the organ at the church. Qut of
those eight cycles of treatnments only one Sunday |
was not able to play.

I have nine grandchildren and two great

grandchi ldren. They are, indeed, ny life as each
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of you share with your fanmilies. But | amhere
today because, | believe, the Genasense trial was a
success for me. | amstill able to work, enjoy ny
famly and continue to live independently, and it
is my hope that this experience will have an inpact
on the lives of others who know nmel anona
personal | y.

DR. PRZEPI ORKA: Thank you very much. Dr.
Jonat han Lewi s, please.

DR. LEWS:. Distinguished nenbers of the
committee, good nmorning. My name is Jonathan
Lewis. | cone before you wearing two hats. For
nmore than eight years | worked as a surgical
oncol ogi st at Sloan-Kettering. Although I still
follow patients, the second hat | wear is
devel opi ng cancer drugs in the context of a private
start-up conpany. | have no financial interest at
all in Genta. They have not paid nme anything; they

have not asked ne to be here. Their CEQ Ray

Morrell, referred many nel anoma patients to ne
while we both worked at Menorial. | have only had
sporadic contact with himfor several years; | have
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not spoken to himfor at |east six nonths.

| speak to you today because this
conmmittee's decision is inportant in the context of
both the science and art of treating nel anonma
patients and the science and art of cancer drug
devel opment. | have been involved in the care of
t housands of nel anona patients at Menorial. | have
treated well over a thousand, and |I have al so
conducted and been part of many experinenta
clinical studies in this disease.

As we have heard, stage 4 nelanona is an
extraordinarily difficult problem As | interpret
these data presented today, it strikes nme that
despite the fact that the study clearly m ssed the
statistical primary endpoint, every single
anal ysi s, including response rate, progression-free
survival and survival denonstrates an advantage for
those patients receiving the test agent. |
understand that statistical inprovenent in surviva
is the gold standard but | am nonethel ess, very
focused on the observation that Genasense shows

ef fectiveness in the setting of a hundred percent
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1 | ethal disease. 1In the context of the disease, all
2 of these are very likely to be clinically

3 meani ngf ul .

4 I am here today in part because a patient
5 of mne with stage 4 nelanoma is sitting in the

6 audience. He is a highly decorated, allegedly

7 retired senior FBI agent who has served this

8 country extraordinarily. H's care has involved a
9 | ot of the science and art. | have been through
10 the data with himand he has a tremendous anount of
11 common sense, w sdom and under st andi ng and, on

12 review ng these data, he asked ne how can this drug
13 not be approved. | amgrateful for your tine.

14 Thank you very much.

15 DR PRZEPI ORKA: Thank you. Cathy

16 Li eber mann, pl ease.

17 M5. LI EBERMANN:  Good morning. My nane is
18 Cat hy Liebermann and | ama two-tinme cancer

19 survivor. | amhere with ny daughter Lisa and her
20 husband Aaron to share our famly struggle with

21 nmel anona.

22 After reading about this neeting | ast week
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in the Wall Street Journal we felt obligated to be
here today, and we paid our expenses to do so. Qur
story begins in 1996 when | was under goi ng
chenot herapy for Hodgkin's di sease. M husband
Mark's primary concern at that time was mny
treatment and helping me with ny battle. Al the
while Mark ignored a growh on his scalp. Because
the grom h was pink and perfectly round, Mark did
not think it urgent to see a doctor. However,
mont hs | ater he was di agnosed with nel anona and t he
| esion was renoved. We were elated that the
pat hol ogy results showed no disease in Mark's | ynph
nodes and no further treatnment was needed.

Six years later, in February 2003,
met astatic nel anoma was confirned. W sought the
advi ce of experts that included Dr. John Kirkwood
and a famly friend, Dr. Jerome G oupman, who
referred us to Drs. M chael Atkins and John
Ri chards. Mark then proceeded with four cycles of
bi ochenot herapy. In July he wal ked down the aisle

with Lisa at her wedding.

Only two nonths later tunors began to grow
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1 again. It was then that Genasense was recommended
2 to us. W were disappointed when Dr. Richards

3 informed that the Genasense trial was no | onger

4 enrolling patients so Mark began other treatnent

5 instead in Novenber. On January 10th Mark died at
6 the age of 54.

7 There is no way to know i f Genasense woul d
8 have hel ped Mark but based on the trial results |

9 believe that had Mark taken this drug he m ght be
10 standing here with us today. Lisa, Aaron and | are
11 here to plead with you to vote in favor of

12 Genasense for all those who suffer with this

13 disease and for their famlies who just want a few
14 mor e days, weeks or nonths with their | oved ones.

15 Thank you for |istening.

16 Conmi ttee Di scussion
17 DR PRZEPI ORKA: | have no other
18 i ndividuals registered. | do want to apol ogi ze on

19 behal f of the coomittee to Ms. G ahamfor the sound
20 goi ng off before she conpleted her statenent. W
21 have asked if she wi shed to make any additi onal

22 comments and | understand she does not. |f you
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need to change your mnd now, please feel free.
O herwise, we will go on with the rest of our
nmeeting but we do apol ogize to Ms. G aham

The next itemon the agenda is the
questions posed fromthe FDA to the comrittee. W
have all received these previously. They include a
rat her | engthy prol ogue which Dr. Pazdur has chosen
not to review for us. So, we can go straight to
page three and we will be voting on questions one,
two and three and question four is for discussion
only. Let me start with question nunber one,
gi ven the thronbocytopeni a concerns noted above,
does the committee believe that the small observed
differences in the response rates, that is, |ess
than 5 percent, and in progression-free survival,
the difference in nedian days between arns of 13
days with a p value of 0.006, represent rea
effects of Genasense when added to DTIC?

I amgoing to ask for discussion for a few
m nutes before we actually go around and take a
vote. So, if anybody has any comments on this

question, please feel free.
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DR, CGRILLO LOPEZ: | have a point of
order. | think the question needs to be worded
differently because the way it is worded it is
bi ased towards the analysis of the data by the FDA
I think we need to consider as a commttee both the
FDA's analysis as well as the sponsor's analysis.
So, | would say that the qualification of the
differences as small should be taken out and the 13
days, which cones fromthe FDA anal ysis, should be
taken out.

DR. PRZEPI ORKA: Dr. Pazdur, do you accept
the changes in your question, or Dr. Tenple?

DR. TEMPLE: The conmmittee obviously is
supposed to consider all the data it heard. It
heard nmore than one assessnent of both of those
t hi ngs and, obviously, can consider both.

DR. PAZDUR: | share that, and as
pointed out in ny initial conmments, | think what
one has to take a look at is the individua
contribution that the drug is making. Remenber, we
are dealing with a conbination of a drug so one has

to take a ook at the delta al so.
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DR. PRZEPI ORKA: Thank you for
acconmodating this need so a nore unbi ased question
per haps woul d be, given the concerns noted above,
does the comittee believe that the observed
differences in response rate and progression-free
survival represent real effects of Genasense when
added to DTIC? Dr. D Agostino?

DR D AGOSTINO | noted that the second
question picks up the ordering of the analysis.

Are we supposed to take question one as if we use
some sort of clinical judgnment, are these effects
substantial, ignoring the fact that we may not be
able to attach any statistical significance to

t hent®

DR PRZEPI ORKA: The answer woul d be yes.
Dr. Hw?

DR HWJ: | would like to reviewa little
bit the background of the treatnent of advanced
metastatic nelanoma. |In the last 30 years we have
made very small progress. The singl e-agent
chenot herapy gradually evol ved into the conbi nation

chenot herapy and al so t he devel opnment of
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i mmunot herapy and the conbi nation of a

bi ochenot herapy involving the interferon

interl eukin and the chenotherapy. That evol venent
is primarily based on the findings of the pilot and
Phase 2 studies. Those trials have clearly
denonstrated that when you conbi ne several agents
the response rate definitely increased, in sone
cases double or triple, especially with

bi ochenot herapy. Yes, the price you pay is very
high; it is toxic. However, in the Phase 3 trials
none of those conbi nation therapies has
denonstrated that even with the response rate the
difference is clinically significant but there is
no i npact on the outcone of the survival, not
statistically significant.

So, in year 2002 we started the AJCC
stagi ng systemwhich clearly separates the patients
with stage 4 disease into three prognostic groups,
MLa, which has disease in the skin and the |ynph
nodes; MLb, which can have soft tissue and the
| ynph nodes but al so has |lung netastasis; and Mlc

is the patients who have visceral disease other
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than lung or with elevated LDH.  The reason those
patients were categorized in three groups is really
based on their survival. The data is from over
1000 patients fromnine major cancer centers.
Irrespective of what their treatnment was, the
medi an survival for Mla is 16 nonths; the MLb group
is 14 nonths because their survival is correlated
with Mla for the first year and then that becones
consistent with the Mic group. The Mlc group has
the shortest nedian survival of 7 months or less if
you have brain metastasis which is less than 6
nmont hs.

So, clearly, if we want to nmake any i npact
on the survival of the patients with stage 4
di sease we have to make the treatnent nore
effective for the Mlc group. | have to
congratul ate the sponsors of this study that they
did not exclude the patients with Mlc which is a
very, very bad group. However, it was not bal anced
on the two arms. The Mlc group has nore patients,
253 on the DTIC al one group--257, and in the

experinmental group there were 226. The inbal ance
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was al so seen in stage Mla. On DTIC it was 50
patients and the experinental armhad 61 patients.

So, what is the outcome when you conpare
that everybody is getting the DTIC and only the
experinmental armis getting the experinmental drug?
So, which group benefits the nost by adding the
experinental drug? It is not surprising to see
that nost of the patient benefit is with the Ma
group because it was clearly shown in the previous
Phase 1/2 trial that patients who had responded
well to the Genasense plus DTIC is the group with
| ynph node and al so skin netastases. So, in this
study the Mla group in the experinental arm-13
patients had a response, objective response as
conpared to DTIC with 6 patients.

In the MLb group 16 out of 96 patients
responded to the experinental group and 9 out of 75
in the DTIC al one group. However, in Mlc 16 out of
226 patients responded to the experinental drug as
compared to 11 out of 227 of DTIC al one.

So, | definitely say yes, there is

activity of this drug when it is conpared with
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DTIC. Are we going to nake any difference in
prol ongi ng survival of our patients? Believe ne, |
desperately want to have sone drug that can help
with ny patients. After 15 years in this field |
cry every tinme when | |lose a patient; | feel it is
a personal defect. But, unfortunately, this drug
is not the answer, at least the way it is
adm ni stered. W are hel ping the best prognostic
group of patients and | hope that with conti nued
effort we will eventually help the group of Mc
patients. Thank you.

DR PRZEPI ORKA: Dr. Cheson?

DR CHESON: Yes, first of all to
foll owup on what you were saying, it is clear that
wi th these biotherapeutics, or however we
categorize this drug, that we don't have a clue as
to the optinmal way to use them W base it on cell
i nes, pharmacodynam c things, but that doesn't
mean that this is the best way to do it. MW
concern is that if we consider this unapprovabl e
the drug is going to die and we will never figure

out howto use it, and howto apply it better, and
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how to study it better in other diseases as well as
mel anorma, nel anoma bei ng one of the two di seases
increasing in frequency; the other being
| ynphorma- -we have to get our plug in there

The other point | want to make is that I
sat here a few nonths ago at anot her ODAC neeti ng,
and this was nentioned earlier, and saw anot her
drug approved with a response rate for which the
lower limts of the confidence interval was 5.4
percent with two huge negative Phase 3 trials
wi t hout even a twi nkle of progression-free
survival, w thout any suggested difference of
long-termsurvivors. To nme, these results are a
| ot nore encouraging than that drug that was
approved at a prior neeting. And, that is all
have to say about point nunber one.

DR. PRZEPI ORKA: Dr. D Agostino?

DR D AGOSTI NG Wiy will the drug die?
You don't think the conpany will pick it up with
the promising results here? The studies are too
expensi ve?

DR. CHESON: You know, | have no
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conversations with the conpany about that or
anything else but with a small conpany that has
devoted a |l ot of resources into a particul ar drug,
if it doesn't get approved then, based on econonics
etc., drugs tend to fade away.

DR PRZEPI ORKA: Dr. Tenpl e?
DR TEMPLE: Not to state the obvious, but
really we need to know from you whet her you t hink
it works, not whether you feel bad for the conpany
or feel bad for the state of oncol ogy devel opnent.
DR. CHESON: No, that is not the point. |
do think it works. | think there is a strong
signal here but | think, as with that other drug,
we don't know the optimal way to use it. But there
is a signal here. | do believe the
progressi on-free survival data, as we will get to
in the next point. This commttee discussed |ast
time, and may di scuss tonorrow, that
progressi on-free survival may perhaps be the better
endpoint and, had this trial been started today
i nstead of several years ago, they would have been

recomended to use progression-free survival and we
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1 nm ght not have been having this sort of discussion
2 DR. TEMPLE: But this question is about

3 whet her you believe there is a difference in

4 progressi on-free survival. The inportance of it

5 really is what the second question is.

6 DR CHESON. Well, | will vote yes on that
7 when it conmes to nmy tinme to vote.

8 DR. TEMPLE: Ckay. Even though the

9 question has been nodified appropriately because we
10 don't want to put bias in it, you do need to tel

11 us what you think of the various coments that

12 vari ous peopl e have nade about the difference in

13 time of assessnent and whet her those shake you or
14 not. That is what this question is.

15 DR CHESON: | will leave that to Dr.

16 George who is about to ask a question

17 DR. CEORGE: | have a nunber of conments
18 about this. To nme, some of this is rather

19 di sturbing and | guess that is why we have it

20 before the committee. If it were easy we woul dn't
21 see it.
22 The general strategy of when the primary
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endpoint is not nmet and | ooki ng at secondary
endpoints is bothersome froma regul atory point

vi ew point and scientific view point just on the
surface. That is, one way it could have been
done--of course, we wouldn't be tal king about this,
at least in the sane way if the prinary endpoint
had been progression-free survival and nore tightly
done with the neasurenments. But, you know, one way
it could have been done woul d have been a bi gger
study, of course, but you could have said, all
right, we are going to |l ook at the primary endpoint
and t he secondary endpoints and we are going to
make adjustnments. The adjustnments basically are we
have to be nore sure of the results, therefore, we
have to have a nuch bigger study. O course, this
is already a | arge study.

So, getting back to the point, there
wasn't an advantage in survival. There nay have
been sone signal there. That is, some very snall
percent age of patients, those who achieve a CR, may
be the long-termsurvivors and may, in fact, be

different in the really long term That is, you
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m ght have--what?--if you | ook at the surviva
curves at about 20 nonths they are identical but
there is sone evidence obviously both fromthe
testinonials and fromthe data that there are sone
patients who are naking it beyond that.

But to pick up that kind of difference, of
course, is very, very difficult and takes huge
sampl e sizes and that is sort of out of the
question here. But what is bothering sone people
here is that they are thinking there night be
somet hing here but it just isn't clear.

Just to make my own point on this, it is
clear that the overall survival, froma regulatory
view point, wasn't significant. | amvery
suspi ci ous of the progression-free survival. |
didn't get the data myself, of course, and go over
all this but | amvery worried by the differential
measurenent timng and the effect of this, the
potential effect of this on attenuating that
result, maybe attenuating it down to a point where
there is really essentially no difference between

t he two.
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So, | amsort of left at |ooking at these
response rates and then | hear that there is this
question about whether this independent assessnent
of the response rate--there is sone question about
that and, again, | amnot clear on what it all
means. |t sounded plausible that maybe if this
i ndependent group had had nore of the background
clinical information it woul dn't have been so
di screpant, but the fact is it was discrepant. So,
| amstruggling with all these things in the face
of what m ght be a prom sing agent but probably at
a very |low | evel

DR, PAZDUR: | just wanted to enphasize
why we drew up these questions the way we did. |If
you renenber ny opening coments, we first have to
make sure that there is a biological effect. What
is the effect of this drug on the endpoint that we
are entertaining, and then how adequately
characterized is that effect? W have to answer
that question first before we go and di scuss the
clinical rel evance because the clinical relevance

of a certain drug brings in the risk-benefit
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relationship and, as | pointed out, benefit cannot
be discussed unless it is adequately characterized,
and this is the sense of the questions and why we
are asking themin the way we are.

DR. PRZEPI ORKA: | would just then like to
ask if we could split question 1 into 1A and 1B.

DR PAZDUR  That woul d be fine.

DR. PRZEPI ORKA: So, 1A being the
difference in response rate is pretty objective and
I think we can address that. | amjust sorry to
hear that the study was not designed truly based on
the best way determined in this Phase 1 study, as
Dr. Hw pointed out earlier, and also that there is
really no biological correlate that was | ooked at,
going instead straight froma Phase 1 to a Phase 3.
So, there is a huge nunber of design issues which
think really limted the difference in response
rate that we are seeing here.

I have to agree with Dr. George that there
is a tremendous bias ascertainnent here with the
progression-free survival data and that is why |

would Iike to ask that these two questions be
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answered separately. Dr. D Agostino, you had nore
comrent s?

DR. D AGOSTING I n sone sense | was going
to endorse what was said. | nean, we have to
understand, if | am understanding correctly, that
these were secondary outcones we are | ooking at,
and sort of the way that one would rigorously
define these and then ascertain themis somewhat
m ssing. So, | amstuck, as you point out, wth
the difficulty with progression-free survival and
how t hat can nove around dependi ng on some
assunpti ons.

I am al so concerned with the response rate
in terms of how rigorous that was. | amaquite
surprised that the outside i ndependent group was
sonehow or other only there for quality control
and the quality control was sonehow or other not
able to work because it wasn't given all the data.

I find those aspects of the study to really bother
me in terms of how do we interpret these relatively
smal | nunbers.

DR PRZEPI ORKA: Dr. Taylor?
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DR TAYLOR | guess | have a concern
about progression-free survival in that there are
sone patients who have very slow grow ng tunors
and, if you are going to use that as a neasurenent,
in particular people with the soft tissue type
di sease, | think you have to know how rapidly they
were progressing before they were treated, and if
you have soneone who had very sl ow grow ng di sease
that m ght be inpacted on that.

The second thing that as a clinician |
have seen is that nelanoma is a particularly
unpredi ctabl e disease. Although its response to
chenot herapy has been disnmal, | have patients whom
we put on tanoxafin studies and who are now 20
years out in conplete renmissions. So, it nakes it
very hard for me to not be concerned when | see
smal | nunmbers of patients getting benefit about
whether it is truly the drug or the natural history
of that particul ar nel anona.

DR. PRZEPI ORKA: Dr. Bukowski ?

DR. BUKOWBKI: The issue of response rates

I think is an inportant one to consider. W have
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| ooked in nel anoma, and | believe | am correct
here, in random zed trials where we have added

bi ol ogi cal agents to chenotherapy and have seen
increments in response rates in the past that were
significantly higher than the chenot herapy al one.
Unfortunately, those studi es denonstrated no
benefit in terms of survival or other secondary

ef fects.

So, | think we have to keep this in mnd
as we consider this particular drug. There is an
increment in response here that may be a signal but
we have seen this before w thout the signal of
survival being met. Melanoma is not unique in this
situation, obviously, but this is a concern when
you | ook at response rates and we are saying
response i s one neasure of drug effect here and we
have seen this before in this disease

DR PRZEPI ORKA: Before we go on to the
vote, are there any other comments fromthe
committee? Dr. Rodriguez?

DR RODRIGUEZ: | share simlar concerns

that have al ready been voiced with regards to the
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PFS endpoint and that there clearly was sone
difference in the timng to assessnment of that
endpoi nt ..

I think as a clinician there is one thing
that can't be argued and that is, as | look at this
data, the armthat got Genasense clearly had nore
conplete remissions. | amstaring at that and
can't let that go. | nean, we have seen sone of
the survivors here today and one can't argue with
the living.

We all know as oncol ogists that we wll
never get to a cure unless one gets a conplete
remission. So, it is intriguing to me that it
seens that this drug probably inproves on the
quality of response rather than the overall tota
response or DTIC. The question is what makes the
peopl e who did get the conplete responses different
than the other patients. | am so disappointed,
like Dr. Hw, that we don't have anything that
correlates that will point us to the appropriate
patients for whomthis drug is indicated.

DR. PRZEPI ORKA: Dr. Reaman?
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1 DR. REAMAN. | regret that we have sort of

2 brought up the past in a prior nmeeting of this

3 conmmittee but, unfortunately, it has been brought

4 up and there was a suggestion to approve an agent

5 with a response rate that was of a simlar

6 magnitude. | feel that we are being called upon to

7 make a simlar decision again with a hint of a
8 response with an agent that nmay disappear if it

9 not approved at this commttee neeting.

10 Also, | amtroubled by the fact that the

11 response rates and the nethods for independent
12 review were as troublesone in this study, but |
13 just feel like we are between a rock and a hard
14 place in trying to answer the first part of

15 question one.

16 DR. PRZEPI ORKA: Dr. Pazdur?

17 DR. PAZDUR: | would just like to coment

18 that when we tal k about response rates, renenber

19 that the "other" drug that you nentioned was a

20 singl e agent that produced that 10 percent response

21 rate. W are talking about a conbi nation therapy

22 and, therefore, one has to take a | ook at that
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conbi nati on.

Also, | think it is very inportant that we
per haps di scuss this issue nore about the conplete
responses. Renenber, 3 of the proposed 11 conpl ete
responses were surgically induced. As far as ny
recol l ection of the protocol, there was no uniform
statenent about how surgery was going to be
applied. This is really a very down-the-Iline
anal ysis. There is a great deal of subjective
bias. W all know who are surgical candi dates and
who are not surgical candi dates.

To the patients, | fully understand the
i mportance of conpl ete responses and whet her they
get it by surgery plus chenotherapy or chenotherapy
al one probably may not matter to them \Wat we are
addressi ng here though is a drug effect, and
think it is inportant that we take a | ook really at
those surgically induced conplete responses really
as partial responses, if they were in fact, that
woul d then render them disease-free by surgery. |
think that would be a nore appropriate way of

really suggesting this entire issue.
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But this whole idea of surgery intervening
here--granted, it is very inmportant--there is a
hi gher degree of subjectivity and unless that is
handl ed in a prospective manner on both arnms of the
study it is really hard to ascertain how many
conpl ete responses, especially when people are
foll owi ng these patients out for prol onged periods
of time--the symretry of followup has to be
simlar.

DR. PRZEPI ORKA: Dr. Hw?

DR. HWJ  Regarding the response rates to
the single agent in the other Phase 3 trial, we
have to renenber that although the response rate is
simlar to this study, in that study it allowed 20
percent of the patients with brain netastases and
on the DTIC armall the 20 patients who had brain
met ast ases did not respond as conpared to the 5
percent response. So, you have to discount those
20 patients in that study.

DR. PRZEPI ORKA: Thank you. If there are
no other burning issues | would like to call the

question. Dr. Lopez?
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1 DR GRILLOLOPEZ: Gillo-Lopez. At the
2 end of the session today we really have to address
3 question nunber five which, regardl ess of all of

4 the above, is should Genasense be approved and nade
5 available to the patients who need it? That

6 relates to what Dr. Pazdur and Dr. Tenpl e just

7 said. W need to give a recomendati on on whet her
8 or not there is an effect and if that effect is

9 i mportant enough to nerit approval of this agent,
10 and that question is not asked so | would ask that
11 we add that as question nunber five.

12 DR PAZDUR. That is patient access and
13 think that is a different question. There are

14 obvi ously access nechani sns avail abl e t hrough

15 expanded access prograns. W are asking basically
16  about issues here that are defined in our

17 questions. If you would like to discuss that at
18 the end, please feel free to do so.

19 DR. PRZEPI ORKA: Dr. Tenple, do you have
20 any brief comments before we take a vote?
21 DR. TEMPLE: | just have one thing. Maybe

22 you will find it distracting. There is sone sense
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that there is a small fraction of the popul ation
that has a very special response and nmaybe, indeed,
that is true. But in the two figures that we have
seen that | ook at that, nanely progression-free
survival and survival itself, the curves at about
700 days are right on top of each other. |In fact,
for progression-free survival Genasense is slightly
bel ow. So, maybe the continued data will show that
there is an excess of long-term survivors but at
| east in the data we have seen so far it is very
hard to discern this hyper-responder group. |
don't know whether that is |ack of nmaturity of the
data and when the last 10 percent of the people are
| ooked at sonething will turn up but, at least in
those figures, there is no hint of that and | just
wonder ed what everybody thinks about that in Iight
of the possibility that there night be some people
who get particularly good responses.

DR PAZDUR. | think it is also inportant
that people are cogni zant, when they tal k about
these responses, these conpl ete responses, that the

Nin the treatnment armis quite high. W are
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176
tal ki ng about, whether one wants to say 8
responses, 10 responses, how many patients were in
that arm

DR PRZEPI ORKA: So the survival issue
actually falls under question two | think and we
will discuss that in just a few nonents. Dr.
Cheson, you had some ot her comments?

DR CHESON: Just one conment about that.
Didn't they stop collecting survivor data at a
certain point for these curves and, therefore, we
don't know if they were censored--what?--at two
years or sonething and we don't know what goes on
beyond t hat.

DR. TEMPLE: That is what | am saying. As
far as the data that we have been presented, you
don't see that tail on the curve | ooking different.
In fact, they are right on top of each other.

Maybe with the final values on everybody you wl|l
see sonething but | don't see that yet, even though
there are obviously some peopl e who had good
responses to either the drug or the conbination

DR. PRZEPI ORKA: Let's go ahead with the
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vote and we are going to sinply start at one end of
the table and go around. Dr. Gillo-Lopez and Dr.
Wen Jen-Hw are not voting nenbers but everyone

el se should give a yes, no or abstain.

Question 1A would be does the committee
believe that the observed differences in response
rate represent a real effect of Genasense when
added to DTIC? Dr. Bukowski, we will start with
you.

BUKOWSKI : No.

Bl SHOP:  Yes.
PRZEPI ORKA:  Dr. Taylor?
TAYLOR:  No.
REAMAN:  Yes.
REDVAN:  Yes.
PRZEPI ORKA:  Yes.
RODRI GUEZ:  Yes.
DOROSHOW  Yes.
CHESON:  Yes.
GECRCE:  Yes.

HAYLOCK:  Yes.

T 5 3 3 333D I ID

CARPENTER: Yes.
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D AGOSTI NG No.
MORTI MER:  No.
HUSSAI N No.

MCDONOUGH:  Yes.

3 3 3 33

GRILLO LOPEZ: | am a non-voting
menber but | would vote yes if | were allowed to.

[ Laught er]

So, the end of the vote says 11 yes and 5
no. Question 1B would be does the committee
believe that the observed difference in
progression-free survival represents a real effect
of Cenasense when added to DTIC? We will start
with M. MDonough and go the other way.

MR MCDONOUGH:  Yes.

2

HUSSAI N:  No.
MORTI MER:  No.
D AGOSTINO  No.
CARPENTER:  No.
HAYLOCK:  Yes.
GEORGE:  No.

CHESON: Yes.

T 33 5 3 33

DORCSHOW  No.

file:////[Tiffanie/C/Dummy/05030NCO.TXT (178 of 355) [5/14/2004 1:38:50 PM]



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

BUKOWSKI :  No.

DR RODRI GUEZ: No.
DR PRZEPI ORKA:  No.
DR REDVAN:  Yes.
DR REAMAN:  No.

DR TAYLOR  No.

DR BI SHOP:  No.

DR.

DR.

PRZEPI ORKA: The final vote is 6 yes
and 10 no. Let's nove on to question two. Do the
results of the study, in particular the difference
in response rate and/or progression-free surviva
for the combi nati on of Genasense and DTI C versus
DTI C al one, in the absence of a surviva
i mprovenent, provide substantial evidence of
ef fectiveness that outweighs the increased toxicity
of administering the Genasense for the treatnment of
patients with nmetastatic nel anoma who have not
recei ved prior chenot herapy?

Wil e the menbers of the comittee are
t hi nki ng about comrents, | personally have two.
One is that | know the fol ks at the FDA have seen

me say, "yes, |'ma pro PFS kind of person" with
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the exception of when the experiment is not done
very critically. So, progression-free survival
think has to be considered a valid endpoint in
mel anoma for which there is no drug that shows a
benefit for survival. There is no question about
t hat .

The other issue has to do with the
adm nistration. As was pointed out, this is a drug
added to anot her drug and Genasense i s adm ni stered
by continuous infusion requiring a punp and a
catheter and is not given as a pill. 1 think that
actually also weighs with regard to what | was
t hi nki ng.

I have just been handed a recount. On
question 1B the recount is four yes and 12 no.
Thank you to the fol ks who went through the tape
and listened to everyone once again. O her
comments on question tw? Dr. D Agostino?

DR D AGOSTING | think we do, in
responding to question two, have to renenber what
the objective of the study was. The objective of

the study was to have a prinmary outcone of surviva
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and sone secondary outcones, of which two are
menti oned here. The survival was not significant
and | am concerned or confused about where the
separation conmes from W©Maybe |ater data will show
us that but it is sort of beyond the study tine
peri od and heaven knows what ot her things were
going on. So, again, to focus it, we did have
survival as the primary outcome. It wasn't
significant and the secondary outcones weren't
obt ai ned, at |east the progressi on wasn't obtained
in the clearest fashion. So, | think we have
concerns that the study didn't neet its objective.

DR PRZEPI ORKA: Dr. Lopez?

DR. CRILLO LOPEZ: Gillo-Lopez; Lopez is
my nother's |ast nane.

DR PRZEPI ORKA: | stand corrected, thank
you.

DR GRILLO LOPEZ: Thank you. At the
Decenber neeting of this conmttee we discussed
endpoints primarily in the setting of |ung cancer.
But as | recall, our recommendation to the FDA was

to apply and utilize progression-free survival in
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182
preference to overall survival in nost settings
There are sone exceptions. So, this protocol was
probably witten four or five years ago and
di scussed with the agency, and nmaybe at that tine
overal | survival was favored

Now, those of you who are not famliar
with how primary endpoints are chosen should
understand that the sponsor neets with the agency
and there are discussions around protocol design,
the choi ce of endpoints and the statistical design
of the study. And, it is not entirely up to the
sponsor to choose the endpoints. The agency, of
course, has a strong influence on what the primary
and secondary endpoints are. | think it is
inmportant, since it is an overriding concern for a
nunber of people here, the issue of not having net
the primary endpoint--1 think it is inportant to
know how t he agency and the sponsor arrived at the
decision for that prinmary endpoi nt and whet her or
not that would have been the sponsor's first
choi ce.

DR PRZEPI ORKA: Dr. Tenple?
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DR TEMPLE: Weéll, we have been bringing
the question of what the endpoint should be to
various deliberations of the advisory conmittee
for--1 don't know, probably ten years; for a |ong
time. One of the problens that we recognize is
that many trials have crossover and if there is
going to be crossover you have very little hope of
showi ng a survival effect. W understand that.
That is a serious problem

The other thing is that if death occurs
|l ong after progression the nunbers of people you
have to have in a trial to show a difference start
to get huge even if you retain the whole benefit.
But all of those conversations have reflected the
fact that disease-free survival has to be done
scrupul ously, with great care, preferably in a
bl i nded study because it is subject to bias, and it
is not just a sinple matter of which do you Iike.
I think that is what Rick said at the begi nning,
and that has al ways been part of the discussion
too. Wether people were influenced by the

endpoints that we like or not, if somebody were
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184
setting out to really do disease-free survival |
have to believe it would be done differently, and
that is part of the context too.

DR GRILLO-LOPEZ: | think a lot of us
don't |ike overall survival and that is the
di scussion that we had in Decenber. Some of the
things that have to count against overall surviva
as an endpoi nt were mentioned by Dr. Pazdur
earlier. It is a biased endpoint and those hiases,
by the way, were not nentioned by--

DR. TEMPLE: Wy is survival a biased
endpoi nt ?

DR CRILLO LOPEZ: Let's go back to the
Decenber neeting. Survival as an endpoi nt depends

on an event, death. That event, if it relates 100

percent exclusively to the disease, is useful. But
that is not reality. 1In the najority of patients
it doesn't relate 100 percent to the disease. It

depends on conplications of the disease or the
treatment. |t depends on co-norbidity, it depends
on a variety--don't interrupt ne; | am not

finished, Dr. Pazdur. Please turn off your
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m crophone. Let nme talk. You interrupted ne once
before and that is enough. GCkay?

The event is, in fact, something that can
be mani pulated. |t can be nanipul ated dependi ng
on, one, the supportive care the patient receives
or does not receive. The patient nmay die earlier
or |ater because of that. That introduces a bias.
The event al so depends on a death being certified
by a physician who may or may not be the primary
physi ci an, who may or may not know the patient and
the natural history of his disease. So, if a
physician is seeing the patient for a first tine at
t he deat hbed and know t he patient has cancer nay
say the cause of death, cancer. Maybe the patient
had an M or pul nonary enbolism So, there are
many ways in which overall survival is a biased
endpoi nt, which is why progression-free survival,
despite all of the problens that have been
menti oned here today about its neasurenent, is a
preferred endpoint because it is neasurable.

DR TEMPLE: There are statisticians in

the room Mst people wouldn't call bias in any of
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those things. That is an unusual use of the term

DR. PRZEPI ORKA: |If we could continue with
the di scussion on question two which regards a
risk-benefit ratio, does the benefit, the snmall
benefit that has been seen in this particul ar study
outweigh the toxicities and the trouble with giving
everything by continuous infusion? Dr. Carpenter?

DR. CARPENTER: | thought it was worth
noting, in response to Dr. Tenple's coments, that
I ong survival could confuse things because it
causes a death and coul d nuddy the endpoint. Long
survival is not an issue in this study, at |east
fromwhat we have now. Since there is no other
t herapy whi ch dependably prol ongs survival in
nmel anone, | think a crossover effect in this
popul ation is extrenely unlikely.

DR. PRZEPI ORKA: Dr. D Agostino?

DR D AGOSTING | just can't let the
death be a biased endpoint. | amsorry to eat up
the time on the committee but | wish all studies
had such a firmendpoint. The death is all-cause

mortality; it is not cancer-related nortality.
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Right? So, we are not tal king about mi stakes, and
I hope that the investigators don't give
differential treatnent to subjects depending on
what treatnment they are on. So, the biases that

m ght be generated by care | hope really are not an
i ssue.

DR. PRZEPI ORKA: Any ot her conments
regarding the toxicity and risk-benefit ratio? Dr.
Ceor ge?

DR CEORGE: | will pass.

DR. PRZEPI ORKA: Dr. Hw?

DR HWJ W spent the |ast three decades
trying to find standard care or better treatnent
and | believe all my colleagues in the field fee
that the only way to establish better treatnment is
through a Phase 3 trial with an endpoint of
i mproved survival, not any other neans because,
clearly, we have gone through this for years and
years and i nproved response does not translate into
i mproved survival. The endpoint has to be
survival, overall survival

DR. PRZEPI ORKA: Dr. Rednman?
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1 DR. REDVMAN: Just for ny clarification
2 because | really need things sinplified, question
3 one that | answered already is basically saying is

4 there a difference and do you believe the

5 difference is real. Question two is asking us is
6 it of clinical benefit.
7 DR. PAZDUR: That is the approva

8 quest i on.

9 DR PRZEPI ORKA: Ot her comments? |If not,
10 I will call the question. Do the results of this
11 study, in particular differences in response rate
12 and/ or progression-free survival for the
13 conbi nation of Genasense plus DTIC versus DTIC
14 al one, in the absence of a survival inprovenent,
15 provi de substantial evidence of effectiveness that
16 outwei ghs the increased toxicity of adninistering
17 Genasense for the treatnent of patients with
18 met astati ¢ nel anoma who have not received prior
19 chenot herapy? We will start with Dr. Bukowski
20 pl ease.

21 DR, BUKOWSKI :  No.

22 DR BI SHOP:  No.
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1 DR. TAYLOR  No.

2 DR. REAMAN:  No.

3 DR, REDVAN:  No.

4 DR. PRZEPI ORKA:  No.

5 DR. RODRI GUEZ: No.

6 DR, DOROSHOW  No.

7 DR. CHESON: Yes.

8 DR GEORGE: No.

9 MS. HAYLCCK:  Yes.
10 DR. CARPENTER:  No.
11 DR. D AGOCSTI NG No.
12 DR, MORTI MER:  No.
13 DR. HUSSAIN:  No.

14 MR, MCDONOUGH:  Yes.
15 DR PRZEPI ORKA: The final vote then is

16 three yes and 13 no. The third question has a

17 rat her | engthy prologue. For regular approval of a
18 drug for netastatic nel anoma, the FDA has

19 consi dered an inprovenent in survival and/or

20 di sease synptons to constitute clinical benefit.

21 However, in the Decenmber ODAC di scussion

22 considerable interest was expressed in
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progressi on-free survival as an endpoint in sone
settings, particularly where crossover to other
treatnment coul d obscure a potential surviva
benefit. 1In the netastatic nelanoma setting, do
you believe that a progression-free surviva
benefit of some nmagnitude represents clinica
benefit that could support regular drug approval,
even in the absence of an effect on survival?

W have initiated sone discussion and
will just throwny two cents in here and say
absolutely, in a disease where there is no drug
that confers a survival benefit having a
progressi on-free survival, getting patients off

chenot herapy for sone period of time or at |east

away fromthe stigma of having active disease is a

clinical benefit. Any other comrents fromthe
committee? Dr. Ceorge?

DR GEORGE: Just a conmment | nmde

actually at the last neeting when we discussed this

has to do with the crossover effect issue that

peopl e seemto obsess about quite a bit. The rea

poi nt about that is that if there is sonething that
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happens | ater that affects the outcone, then you
still can look at survival. That is, there stil

is an answer. The answer nmay not be what you
wanted to answer, that is, did this therapy prol ong
survival if | didn't give anything else later or if
| absolutely controlled everything precisely the
same way beyond this point? But is the real-world
answer that in the current setting with avail able
therapies that are so-call ed sal vage therapies
sonetines and other things, it may not work with
respect to survival or it may work but the answer
is still a good one for that therapy. Having said
that, | still think that progression-free survival,
done properly, is in fact a very good way to do it.

DR PRZEPI ORKA: Dr. Carpenter?

DR. CARPENTER: | just second that.

DR. PRZEPI ORKA: Dr. Gillo-Lopez?

DR CRILLOLOPEZ: It is inportant to
consider that for the najority of agents that cone
before the FDA for approval the subm ssion package
does not include data as to their optinal use,

perhaps the use with a conbination therapy that may
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have the potential of prolonging survival. Usually
this is the early data. It is the first studies
done with an agent and you naybe will see evidence
of clinical activity but not necessarily the
optimal use within the best possible conbination of
that agent. There are many exanples of that.

I will give you rituxan, a product for
which | was responsible for clinical devel opnent.
When we presented the data to the agency we did not
have the optimal use of that agent that would
prolong overall survival. |In fact, that happened
only five to six years after the fact when the
conbi nation with CHOP has shown that it can
increase the cure rate in patients with diffuse
| ynphona.

So, again, we have to be careful because
that is another problemw th overall survival as an
endpoint. You seldomreceive at the
begi nni ng--you, the agency, seldomreceive at the
begi nning the optimal use of the agent, and | think
you have to be very careful and | ook for clinica

activity. If it has clinical activity, then it
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shoul d be approved and it should go to the nedica
community that really has the responsibility for
finding what the eventual optimal use in

conbi nation, and so on, is for that agent.

DR. PRZEPI ORKA: Dr. D Agostino?

DR D AGOSTING Is it a quality of life
i ssue that you are suggesting by using this
vari abl e that the individual renmoves a stigm?

DR PAZDUR. let me just junp in here. Do
| have perm ssion to speak?

DR. PRZEPI ORKA: Yes, sir.

DR PAZDUR. Thank you. The issue here is
that we really brought this to the conmittee
because we really wanted to illustrate problens of
time to progression or progression-free survival
In order for this to have rigor it has to be
adequat el y neasured and prospectively defined. The
points that | was trying to get across that | wote
last night and read to you is that this is really
al most a harder endpoint to do correctly. It
requires robustness. It probably requires that the

phar maceuti cal sponsors actually neet with their
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194
i nvestigators and enphasi ze to them how to handl e
m ssing data. The symmetry of assessnents have to
be there. It actually is a nuch nore difficult
endpoi nt to assess.

Now, getting back to Dr. D Agostino's
question, | think one of the fundanmental issues
that you have to answer, and here again it cones
back to question nunmber four, which is al npbst an
unanswer abl e question because it is in the eyes of
t he behol der--what is the magnitude? Wat is the
benefit of del aying progression of a disease?
Here, again, in any analysis of survival with a
conventional toxicity profile, we have really not
answered that question if it was statistically
significant with an acceptable toxicity profile.
But when you are dealing with a progression
endpoint, | think one has to ask oneself what is
the benefit in light of the toxicity, even if the
toxicity is what one would encounter in a standard
chenot her apy drug.

The ot her issue that we have been

di scussing with sponsors as we nove away and we
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have to ask oursel ves why we should nove away in

i ndi vi dual di sease, and Bob brought this up, is
whether it is a problemw th crossover. |Is the

di sease of such sufficient natural history that is
so long that a survival endpoint night not nake
sense to bring up? Is the trial so big that it is
unmanageabl e to do? Wy does one want to
substitute PFS for survival? That nmay be an

i ndi vi dual di sease setting that that needs to be
di scussed, and that is why we are approachi ng these
di sease by disease rather than just making a
uniformpolicy that we will no | onger |ook at
survival; we will |look at progression-free
survival .

The ot her issues that we have discussed
with sponsors is that we really like the studies to
be powered at least for survival, not that that
woul d necessarily be an approval endpoint, but it
is something that | think we have to | ook at
eventually. W could approve a drug, for exanple,
on progression-free survival but if we never power

the study for survival we will never know whet her
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any of our treatnents have a survival advantage and
that would really put medi cal oncol ogy behind
significantly.

The other issue, finally, is power on
trials. To power a trial requires a degree of
guesstimati on and frequently we have seen trials
that conme to this committee as under-powered
trials. At least if we power for survival, one
woul d hope that a progression-free survival would
be adequately powered even with the uncertainties
that exist there.

DR PRZEPI ORKA: Dr. Rednan?

DR. REDVAN. | agree that progression-free
survival is probably inportant and | think one of
the problens is the p value. |f someone says | am
going to power a trial to prove that for patients
getting drug X the progression-free interval is
three weeks greater and they had a p value with six
zeroes in front of it, the question is, no natter
how rigorously it was done, how clinically rel evant
that is. | guess it conmes down to the point, and

it is not very scientific, that you will know it
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197
when you see it.

DR. PRZEPI ORKA: Dr. Tenple?

DR. TEMPLE: A couple of other points
while we are discussing this, there has never been
any question that if someone had data on tine to
synptomati c progression that would be a clinically
meani ngf ul endpoint. Despite our saying that at a
hundr ed end- of - Phase 2 conferences we have been
very unsuccessful at getting anybody to | ook at
that. | just want to make the advert that even
after someone progresses radiologically you could
still neasure time to synptomatic progression,
especially if there isn't anything very good to
transfer the patient to. So, that is one pitch.

The second this is sort of a practical
matter. Wen you calculate the increase in sanple
size that is needed to show survival, even if the
effect on survival was the sane as the effect on
time to progression, if death occurs considerably
after progression the effect size gets depressingly
small. So, if you had a hazard ratio of 0.8 at 10

mont hs and survival goes to 20 nonths that sane

file:////[Tiffanie/C/Dummy/05030NCO.TXT (197 of 355) [5/14/2004 1:38:50 PM]



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

di fference beconmes a hazard ratio of 0.9 and the
sampl e size inplications becone quite daunting.
That is a practical concern but it could nmean that
trials in that setting would have to be just
enornous, and that is another reason we are

t hi nki ng about di sease-free survival

DR PRZEPI ORKA: Just to cone back to a
question that Dr. D Agostino asked ne earlier, you
rai sed the issue of synptomatic relapse and | stil
have great concerns that depression and anxiety are
truly synptonms that we wish to address. Dr.

Car penter?

DR. CARPENTER: | think how nuch one is
willing to accept a progression-free surviva
endpoint is going to be inevitably tied to question
four but a couple of sinple exanples help to nodify
the way one might think about it. 1In this
application that we are discussing the issues were
all with a possible increase in progression-free
survival on the order of nmagnitude of a nonth or
| ess, no matter which projection you look at. |If

you were tal king about sonmething in the 3-6 nonth
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interval | would be surprised if the tenor of the
di scussions was not different and if the difference
in survival, even if it was small, would not becone
secondary. The nore we get into drugs that act by
bi ol ogi cal mechani snms that may not shrink tunors
but which mght stop growth so you may get | ong
periods and if you get relief of synptons and

prol onged freedom from progression, | think it
woul d be an unusual person who won't think that is
a benefit.

The question in this particul ar
application was whether they have really net sone
ki nd of endpoint that woul d be satisfactory. Could
one accept unequivocally that they have net that or
not, and the votes are there.

DR PRZEPI ORKA: Ms. Hayl ock?

M5. HAYLOCK: Let's see, all the nunbers
think kind of obscure the reality of what nelanoma
patients face and | think of all the kinds of
cancers, the dying process in nelanoma is sometines
|l ong and drawn out and fairly awful. So, | think

that synptonatic progression is inmportant just in
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1 terns of the things that people do go through if

2 their treatnment fails overall

3 So, | think the cure versus control issue
4 we are looking at in this particular kind of

5 cancer, like a lot of cancers, is nore of a chronic
6 di sease entity and how do we control those chronic
7 synptons for |onger periods of time and gi ve people
8 quality for whatever time they have left--1 think

9 that is sort of lost in all the nunbers,

10 particularly | ost when people just |ook at death as
11 the sentinel event in this.

12 DR PRZEPIORKA: |If there are no other

13 questions | will ask for a vote. Question nunber
14 three, in netastatic nelanoma, do you believe that
15 a progression-free survival benefit of sone

16 magni tude represents clinical benefit that could

17 support regular drug approval, even in the absence

18 of an effect on survival? M. MDonough?

19 MR MCDONOUGH:  Yes.
20 DR. HUSSAI N  Yes.
21 DR, MORTI MER  Yes.
22 DR. D AGOSTI NGO  Yes.
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CARPENTER: Yes.

HAYLOCK: Yes.

GEORGE: Yes.

CHESON:  Yes.

DOROSHOW  Yes.

RCODRI GUEZ:  Yes.

PRZEPI ORKA:  Yes.

REDMAN: Yes.

REAMAN: Yes.

TAYLOR: Yes.

Bl SHOP: Yes.

T3 3333 IDRIID DD

BUKOWBKI :  Yes.

DR. PRZEPI ORKA: It is unani nbus, yes.
The | ast question for discussion, which we have had
a trenendous anpunt about is, if yes, please
di scuss what nmagnitude of inprovenent in this
endpoi nt woul d be required to denonstrate clinical
benefit and whether this would depend on the
toxicity of the treatnent.

I will just start by saying not just
toxicity of the treatnent but the way the drug is

admi nistered, and in this situation where the drug
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was adni ni stered by continuous infusion for a
pati ent popul ati on who had no other alternative,
i ke many di abetics who are on a fanny-pack right
now, | don't think the patients would m nd having
the fanny-pack for the rest of their life if it
meant they would actually get a clinical benefit
fromit. So, for this particular setting how the
drug is administered is |l ess of an issue because of
t he backgr ound.

O her comments regarding this question
fromthe conmittee? Hearing none, Dr. Tenple and
Dr. Pazdur, do you have any other questions you
need advice on fromus?

DR. PAZDUR:  No.

DR PRZEPI ORKA: Thank you. | call this
nmeeting adjourned then. We will neet here pronptly
at 12:45 to begin the second session. Thank you.

[ Wher eupon, the proceedi ngs were recessed

for lunch, to reconvene at 12:45 p.m]
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AFTERNON PROCEEDI NGS

DR. PRZEPI ORKA: In the interest of tineg,
we will start the neeting and we will have a few
peopl e in and out during the course of the day, and
| apol ogi ze but we do want to stay on time as much
as possi bl e.

This afternoon we will be discussing RSR13
and we want to start with a conflict of interest
statement. | understand there are no conflicts of
interest for the group for this afternoon. Please
refer to this nmorning's statement if you want nore
i nformation.

Because we have noved around a bit and
there are new individual s who have joined us for
this particular neeting, | would like to go ahead
and allow the conmittee to introduce thensel ves
once again and if we could start with Ms. Portis.

M5. COWPAGNI - PORTIS: Natalie
Conpagni -Portis. | ama patient representative.

DR. MORTI MER:  Joanne Mortimer, medical
oncol ogy, Eastern Virginia Mdical School.

DR. HUSSAI N: Maha Hussai n, nedi cal
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1 oncology, University of M chigan.
2 DR. D AGOSTING Ral ph D Agostino, Boston
3 Uni versity, biostatistician.
4 DR BUKOWSKI: Ronal d Bukowski, nedical
5 oncol ogi st, Cleveland dinic.
6 DR BUCKNER  Jan Buckner, nedi cal
7 oncol ogy, Mayo dinic, Rochester, M nnesota.
8 DR MARTINO  Silvana Martino, nedical
9 oncol ogy, the John Wayne Cancer Institute.
10 DR. TAYLOR. Sarah Tayl or, medi cal
11 oncol ogy, Palliative Care, University of Kansas.
12 DR. REAMAN. Gregory Reaman, pediatric
13 oncol ogi st, George Washi ngton University and the
14 Children's Hospital.
15 DR REDVAN: Bruce Redman, nedi cal
16  oncol ogi st, University of M chigan.
17 M5. CLI FFORD: Johanna Cifford, FDA,
18 executive secretary to this neeting.
19 DR. PRZEPI ORKA: Donna Przepi orka,
20 hemat ol ogy, University of Tennessee, Menphis.
21 DR RODRI GUEZ: WMaria Rodriguez, nedical

22 oncol ogi st, M D. Anderson Cancer Center.
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DR DOROSHOW  Ji m Dor oshow, Division of
Cancer Treatnent and Di agnosis, NCl.

DR CEORGE: Stephen George, Duke
Uni versity.

M5. HAYLOCK: Pamel a Hayl ock, oncol ogy
nur se.

DR. CARPENTER: John Carpenter, medical
oncol ogi st, University of Al abama at Birm ngham

DR RIDENHOUR  Kevin R denhour, nedi cal
revi ewer, FDA.

DR. SRI DHARA: Raj eshwari Sridhara,
statistical reviewer, FDA

DR. DAGHER: Ranzi Dagher, nedical team
| eader, FDA.

DR WLLIAMS: Gant WIIlians, Deputy
Director, Oncol ogy Drugs.

DR PAZDUR  Richard Pazdur, Director,

Oncol ogy Drugs.

DR TEMPLE: Bob Tenple, Ofice Director.

DR. GRILLO LOPEZ: Antonio Gillo-Lopez,
Neopl asti ¢ and Autoi mune Di seases Research

I nstitute.
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DR. PRZEPI ORKA: Thank you and wel cone to
all. I just again want to rem nd everyone in the
room as well as on the commttee, that this is a
conmittee that serves as consultants to the FDA
We are not enployed by the FDA or the U. S
governnent. W do not nmke any decisions here; we
sinmply provide advice to the FDA

We will start the presentations this
afternoon with Dr. Pablo Cagnoni, fromAllos, to
i ntroduce the topic.

Sponsor Presentation
I ntroduction

DR. CAGNONI: Good afternoon, Dr.
Przepi orka, |adies and gentl enen.

[ Slide]

My nane is Pabl o Cagnoni and | am
representing Allos Therapeutics today for this
presentation to the Oncol ogi ¢ Drugs Advisory
Conmittee for the new drug application for RSRL3 as
an adjunct to whole brain radiation therapy for
patients with breast cancer and brain netastases.

[Slide]
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1 Qur agenda for today is shown here. After

2 a brief introduction Dr. John Suh will provide an

3 overview of brain netastasis. This will be

4 followed by Dr. Brian Kavanaugh who will provide a

5 revi ew of the mechani smof action of RSR13, early

6 preclinical and clinical data. | wll then

7 summari ze the efficacy and safety data with our

8 compound and we will have some concl udi ng remarks

9 by Dr. Paul Bunn.
10 [Slide]

11 We have a number of experts today

12 avai l abl e for the question and answer session: Dr.
13 Paul Bunn, Director of the University of Col orado
14 Cancer Center; Dr. Walter Curran, G oup Chairman of
15 the Radi ation Therapy Oncol ogy G oup; Dr. Anthony

16 Elias, Director of the Breast Cancer Program at the

17 Uni versity of Col orado.

18 [Slide]

19 Dr. Henry Friedman, Director of the Brain

20 Tumor Center at Duke University Medical Center;

21 Mar c Gast onguay, clinical pharnacol ogi st who

22 performed the clinical pharmacokinetic analysis and
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popul ati on pharnacoki netic analysis for RSR13; Dr.
Charl es Scott, biostatistician, forner statistician
from RTOG who conducted the anal ysis of our RT-08
and served as a design analysis consultant for
RT-09; Dr. Bal dassarre Stea, Chairnman, Radiation
Oncol ogy at the University of Arizona, who is a

| ead enroller in study RT-09.

[Slide]

In addition, we have a nunber of experts
from Al |l os Therapeutics that will be available to
answer questions as well.

[Slide]

We need to acknow edge today that brain
met astases in patients with breast cancer represent
an unnet nedical need. This conplication afflicts
tens of thousands of patients a year in the US
alone. It carries a very high norbidity and nearly
uniformnortality. This field has been
characterized for the last 25 years by | ack of
progress in terns of inproving the survival of
these patients. The data that we will review for

you today denonstrates that RSR13 inproves the
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1 survival of patients with breast cancer and brain

2 met ast ases; increases the response rate in the

3 brain in these patients; and has an excell ent

4 safety profile in this popul ation

5 [Slide]

6 Qur proposed indication for RSR13 is to be
7 admi ni stered as an adjunct to whole brain radiation
8 therapy for the treatnent of brain netastases

9 originating from breast cancer. Qur proposed

10 dosage is RSR13 75-100 ng/ kg/day 1V over 30 m nutes
11 wi t h suppl enental oxygen imredi ately prior to each
12 of 10 fractions of whole brain radiation therapy.
13 [Slide]

14 At this point, | would like to introduce
15 Dr. John Suh. Dr. Suh is dinical Director of

16 Radi ati on Oncol ogy and Director of the Gama Knife
17 Radi osurgery Center fromthe Brain Tunor Institute
18 and the Ceveland dinic Foundation. Dr. Suh was
19 the study chair for our pivotal trial RT-09 and he
20 has extensive experience with use of RSR13 in the
21 treatment of brain netastases.

22 Brai n Met ast ases
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DR SUH. Good afternoon, |adies and
gentlenen. 1t is a pleasure to be here today to
tal k about brain netastases. As a clinician who
focuses his clinical and research efforts on brain
tunmor patients, | have the opportunity to eval uate
and treat a nunber of these patients. For the past
ten years | have been involved in a nunber of
clinical trials related to these patients and hope
that after today's discussion you will consider
changing the treatnent paradigmfor patients with
breast cancer who devel op brai n netastases.

[ Slide]

In terms of the brain netastasis, its
incidence is on the rise. Every year in the United
States approximately 170,000 Anericans are
di agnosed with this condition. It is estimted
that 20-40 percent of cancer patients wll
eventual |y devel op brain netastases. The incidence
is thought to be rising secondary to earlier
di agnosi s of the cancer; better system c therapy
for extracrani al disease; and better neuroi nagi ng

techni ques, the MRl scans.
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[Slide]

In terms of breast cancer patients with
brain nmetastases, up to 35,000 patients per year
are diagnosed with this disease. It afflicts
younger patients. The medi an age for our study was
53 years of age, and nost of these patients are
quite functional as well. System c agents have
provi ded benefit for extracranial disease.
Therefore, to control the brain becones very
important. Current treatnent strategi es have
provide linmted benefit and, as a result, nore
effective treatnment options are needed.

[Slide]

This is an exanple of a an excell ent
response fromradiation therapy. This is a picture
of a CT scan of a patient with two very large brain
tumors in the frontal area, and after radiation
therapy you can see a dramatic response.
Unfortunately, this is a very untypical response
fromradiation therapy and, as a result, we need
better therapies for these patients.

[Slide]
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In terms of the current treatmnent
strategies for patients with brain netastases,
there are a nunber of treatnment strategies
dependi ng on the patient and their performance
status. Steroids have been shown to increase
survival by approxi mately one nonth.

Anti convul sant nedication is used to prevent

sei zures. Surgical resection has been shown by
several random zed studies to inprove survival for
patients with single netastases. Stereotactic
radi osurgery has been shown by a recent trial to

i mprove survival for patients with a single |esion
Chenot herapy has had linmted use thus far. Wole
brain radi ation therapy has been the gold standard
and has been used for over 50 years for treatnent
of brain netastases.

[ Slide]

In terms of the results with whole brain
radi ation therapy, the nean survival is
approximately 4.5 nonths. it inproves and/or
stabilizes neurologic function in the majority of

these patients. The standard dosing schene
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established by the RTOGis 30 Gy in 10 fracti ons.
There has been no benefit to altered fractionation
schenes.

[Slide]

This slide sumarizes the |ack of progress
over the past 20 years for patients with brain
netastasis. These are series fromthe 1970s to the
1990s, | ooking at various fractionation schenes.

If you |l ook at the median survivals overall, they
range from about 3-5 nmonths. Therefore, better
treatment is needed for these patients.

[Slide]

It is inportant when anal yzi ng patients
with brain netastasis to have common prognostic
factors. RTOG perfornmed a recursive partitioning
anal ysis of 1200 patients enrolled in 3 consecutive
clinical trials from1979 to 1993. They cane up
with 3 classes of patients. The best class of
patients is Cass | patients, with a KPS of 70 or
hi gher; primary controlled; age | ess than 65; and
no extracrani al netastasis, which conprised 20

percent of this database with nedian survival of
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7.1 nont hs.

For Class Il patients, these are patients
with a KPS of at least 70 and any of the follow ng,
controlled primary; extracrani al netastases; age
greater than or equal to 65. This conprises the
majority of the patients in this database; 65
percent survival of only 4.2 nonths.

For the Class Ill patients, these are
patients with a KPS | ess than 70; nedi an surviva
of only 2.3 nonths, and resulting in poor surviva
for this group of patients. They are typically
excluded fromclinical trials.

[Slide]

If you focus on the results of whole brain
radi ation therapy for patients with breast cancer,
these are sonme recent publications fromthe late
'90s to 2000, | ooking at 100 patients. You can see
here that their nedian survival has hovered between
4-6 nonths. The RTOG brain nmetastasis database
that | alluded to, for 113 patients with brain
net ast ases, the nedian survival was 5.4 nonths.

This is a retrospective series fromthe
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Cleveland Cinic of 116 patients. Wen we | ooked
at the one-year survival, it was only 17 percent
and two-year survival was only 2 percent.

[Slide]

The recursive partitioning anal ysis
devel oped at the RTOG was consistent with the
control armof the RT-009 study. As you can see
here, for the Class | patients, 7.7 nonths versus
7.1 nonths, and for the Class Il patients, 4.1
mont hs versus 4.2 nonths, suggesting that this
dat abase is reliable for conparing results.

[ Slide]

In conclusion, brain metastases from
breast cancer are commobn. Current treatnent
strategies yield poor results. Treatnent options
are avail abl e for extracranial netastases.
Therefore, it is paranmount that we control the
di sease within the brain to inmprove survival for
these patients, and there is a conpelling need for
more effective treatnent options.

[Slide]

At this point, | would like to introduce
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Dr. Brian Kavanaugh, who will talk about the
sci ence of RSR13.
The Science of RSR13

DR KAVANAUGH: Thank you, John. It is an

honor to be here today. | have been working with
RSR13 for ten years. | participated in the
preclinical evaluation. | served as the PI for the

Phase 1 study in cancer patients and | have
enrolled patients on both the Phase 2 and Phase 3
studies that you will be hearing about today.

[Slide]

In this section we will review severa
topics, first of all, a brief refresher on tunor
hypoxia and its particular inportance in
radi ot herapy. We will explain how and why RSR13
was designed. We will explain how RSR13 i nproves
tunmor oxygen delivery and, thus, radiosensitizes
solid tunmors. And, we will share sone key
observations when the agent was first taken into
the clinic.

[Slide]

Oxygen has | ong been recogni zed to be the
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purest and nost efficient radi osensitizer.
I oni zing radi ation introduces free radicals which,
in the presence of oxygen, are stabilized. Wen
cancer cells are treated with radi otherapy in
oxygenated conditions the effect of radiation is
roughly tripled when conpared with treatnment with
radi ation in hypoxic settings. There are pockets
of hypoxia or low pO-2 to varying extent in all
solid tunors. The reason this exists is that
supply sinply doesn't keep up with demand in
hyper-metabolic areas. It is possible to neasure
directly in the clinic the degree of tunor hypoxia
present in certain solid tunors and in all cases
where this has been performed there is a direct
correl ation between the extent of hypoxia and the
outcone after radiotherapy. Specifically, the nore
hypoxic the tunmor is the | ower the chance of
controlling with radiation.

I should just add one nore point, that it
is essential for the oxygen to be present at the
monment of radiation. The radiation-induced free

radi cals that are generated in the absence of
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oxygen have a half-life of 10
-5 or 10-9 seconds and

wi th oxygen present this half-life is extended to
the range of mlliseconds. Nevertheless, it is

i mportant for oxygen to be present at the nonent
that radiation is given.

[ Slide]

To consi der hypoxia in breast cancer in
particul ar, these data represent thousands of
i ndi vi dual point neasurenents of pO-2 within tunors
in a cohort of breast cancer patients. On the X
axis is the tissue oxygen pressure and on the Y
axis is the frequency with which a value and the
range shown on the X axis was observed.

You can see that fully 15 percent of the
measurenents were less than 5 mtg and this woul d
be an extent of hypoxia expected to cause
substantial radioresistance. Now, it is
technically very challenging to obtain pG 2
measurenents clinically in tunors, and particularly
difficult in the brain. So, there are far fewer
data particularly with brain netastasis but what is

avai | abl e woul d suggest that the rate of hypoxia is
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probably even hi gher when tunors have spread to the
brai n.

[Slide]

In the early 1980s Professor Don Abraham
and the Nobel Laureate Max Perutz set out on a
m ssion to design agents which woul d have
t herapeutic benefit by nodifying the properties of
henogl obi n, and RSR13 is the product of their
col | abor ati on.

As you can see here, RSR13 binds within
the central water cavity of hempgl obin and exerts
an effect on henogl obin through a process call ed
allosteric modification. Under the influence of
RSR13 henpgl obin is changed in its properties.
Specifically, the binding affinity between
henogl obi n and oxygen is reduced.

[Slide]

I will illustrate that for you in this
graph. You will recall that under ordinary
conditions, represented here by the black curve,
there is an approxi mately signoidal relationship

between pO-2 in the bl oodstream and the percent of
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saturation of all avail able henogl obin binding
sites. RSR13 has the property of shifting this
curve right-ward. W can easily quantify this
effect in ternms of the p50. The p50 is defined as
a pO-2 at which there is 50 percent saturation of
all avail abl e henpgl obin sites. W have cal cul ated
in other studies that an increase in p50 of 10 mrHg
is expected to have a major inprovenent on tunor
oxygen delivery and, thus, radiosensitization

But before we |leave this slide, let nme
share one other particularly inportant point
regardi ng the reason why suppl enmental oxygen is
given to patients who receive RSR13. At sea | eve
under ordinary conditions you will recall that the
pO-2 of arterial blood is typically in the range of
90-100 nmHg. Under nornal conditions there would
be expected to be 96-98 percent or so saturation of
henogl obi n binding sites. Adding additional oxygen
in that setting is unlikely to yield any noticeabl e
benefit because the blood is already carrying as
much oxygen as possible into the periphera

circulation. Under the influence of RSR13, in
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order to exploit the agent to its maxi mal effect,
we want there to be as high as possible saturation
of blood | eaving the lungs and entering the

peri pheral circulation. That is why we give

suppl enent al oxygen to achieve pO-2s in the range
of 120 or nore so that blood leaving the lungs is
going to be at a very high | evel of oxygen
saturation.

[Slide]

There have been numerous clinical studies
to establish both the proof of principle and the
establ i shnent of the radiosensitizing effect of
this agent and | will share with you a coupl e of
exanpl es.

In this situation, using a rodent nammary
carci noma, the experinental endpoint was percent of
turmor oxygen pO-2 readings below 5 mMHg. You can
see in the yellow bar that under controlled
conditions this particular tunmor is roughly 50
percent hypoxic. Oxygen has only a nodest effect,
and | should add that in aninals the reason for a

nmodest effect in oxygen in this kind of experinent
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i s because they are anesthetized and there is a
certain anount of hyperventilation. It is not
expected to have that nuch effect in humans. The
addi tion of RSR13 has an even stronger effect than
oxygen al one, and the conbi nati on of RSR13 and
suppl enent al oxygen essentially abolishes al
measur abl e tunmor hypoxia. This effect on tunor
oxygen levels translates directly into

radi osensitizing properties.

[Slide]

Agai n using a rodent nodel in the |lab, the

experinmental endpoint here is the clonogenic
survival fraction after in vivo exposure. Wth
RSR13 al one and oxygen, you can see that there is
no appreciable effect on tunor cell surviving
fraction because the agent itself is not directly
cytotoxic. Radiation has, of course, an expected
effect in ternms of reducing tunor cell surviva
fraction, but the conbination of RSRL3 and oxygen
wi Il meaningfully sensitize cells to radiation and
have a pronounced additional radi osensitizing

ef fect.
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Thi s proof of principle and
radi osensitizing effect has denonstrated in
non-small cell lung cancers also and, in fact, for
all solid tunors tested in the [ab that RSR13 can
exert a radiosensitizing effect.

[Slide]

The first instance in which this agent was
taken into humans was in a study of healthy
vol unteers. The targeted pharnmacodynani ¢ endpoi nt
was an increase of p50 of 10 nmHg which, as | have
al ready nmentioned, is expected to have a meani ngfu
i mprovenent in tunor oxygen delivery.

A Phase 1 study was conducted of 19
patients in which RSR13 was given in doses ranging
from10 up to 100 ng/ kg using a single intravenous
dose. The observation was an increase in p50 of 10
mrHg achi eved consistently at a dose of 100 ny/ kg.

[Slide]

A few observations about the
phar macoki neti cs of RSR13, its vol une of
distribution is a vascular conpartnent. Half the

drug is gone within red blood cells and the other
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half is in plasm, nmost of it bound to plasm
proteins. The half-life in red blood cells is 4.5
hours. The drug is partially glucuronidated in the
liver and then both the parent conpound and the
met abolites forned are excreted through the
ki dneys.

[Slide]

The phar macoki neti ¢ and phar macodynani c
paraneters anal yzed in several studies have been
conbi ned and the results are shown here. In four
separate studies involving both the healthy
vol unteers and a broad range of cancer patients,

t he pharmacoki netic paraneter of nean red bl ood
cell concentration was assayed and directly
conpared with the nean p50 increase or

phar macodynam ¢ effect. The eight data points on
this particular graph represent the averages of
those two groups of patients either receiving 75
mg/ kg or 100 nmg/ kg in the four individual studies.

What you notice is a linear correlation
bet ween these two paraneters. On the X axis again

is the nmean red blood cell concentration. |In order
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to achi eve our desired pharmacodynamni c effect, an
i ncrease of 10 nmHg, we need to achieve in red
bl ood cells a concentration on the order of 480
nmcg/ mi.

[Slide]

Let nme just sunmmarize that tunor hypoxia
has | ong been recognized to be a maj or cause of
radi oresi stance. RSR13 has the properties of
reduci ng tunor hypoxia and increasing
radi osensitivity. The pharmacodynam c effect of
the agent is easily quantified by characteri zing
the increase in p50. There is a linear correlation
bet ween the drug concentration and the
phar macodynam c effect. And, RSR13, at a dose of
100 ng/ kg, was selected for future study based on
its ability to induce the desired p50 increase

[Slide]

Now | will let Dr. Cagnoni present to you
the clinical efficacy results.

Clinical Efficacy Results
DR. CAGNONI: Thank you, Dr. Kavanaugh

[Slide]
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Today's presentation is a cul mnation of
al most ten years of clinical devel opment of RSR13.
This was initiated with filing IND 48-171 in 1995.
This was foll owed by the human vol unteer study that
Dr. Kavanaugh described and, in turn, that was
foll owed by Phase 1 studies in conbination with
radi ation therapy. Qur pivotal study in patients
with brain netastases started enrollnent in
February of 2000, conpleted enrollnent in July 2002
and the present NDA was submitted in Decenber of
2002.

[Slide]

Before we describe the results of the
Phase 2 and Phase 3 studies, it is inportant to
under stand how RSR13 is administered relative to
radiation in both studies. On arrival to the
clinic oxygen and pul se oxinetry for nonitoring are
initiated. RSR13 is adm nistered through a central
venous access device over a 30-minute infusion in
both studies. Both studies nandated that patients
be radiated within 30 m nutes of conpleting the

RSR13 i nfusion. After radiation therapy was
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adm ni stered patients were nonitored as the oxygen
was tapered, and they were rel eased fromthe clinic
when oxygen saturation at roomwas acceptable. The
same process was repeated daily for 10 days.

[Slide]

Qur Phase 2 study in patients with brain
met astases is study nunber RT-08. It enrolled 69
patients. It was an open-I|label study and 21 of the
patients in this study had breast cancer, 39 had
non-small cell lung cancer and 9 patients had other
tunmor types. Patients were enrolled at 17 sites in
the U S. and Canada. The primary endpoint of the
study was survival. To use as a conparison group
we sel ected the RTOG brain netastasis database that
Dr. Suh summarized for you earlier

[Slide]

When we conpared the results of the RT-08
Class |l patients with the RTOG dat abase C ass ||
patients, we see the following results: 1In yellow
are the RSR13 patients with a nedi an survival of
6.4 months and in red is the median survival of

4.11 with the patients in the RTOG brain netastasis
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dat abase
[Slide]
We then conpared these two groups by tunor
type within the Class Il patients, and in breast

cancer of the RTOG database there was a nedi an
survival of 5.4 nmonths and in the RSR13-treated
patients the median survival was 9.7 nonths. |In
the lung cancer popul ation the survival was 3.9 and
6.4 nonths respectively.

[Slide]

As a result of this study a pivotal trial
was initiated, study nunber RT-09. This was a
Phase 3 randoni zed, open-|abel, conparative study
of standard whol e brain radiation therapy with
suppl enental oxygen, with or without RSR13, in
patients with brain netastases. The study chairs
were Dr. John Suh, fromthe Ceveland Cinic, and
Dr. Edward Shaw from Lake Forest University.

[Slide]

The key eligibility criteria for RT-09 are
sumrari zed here. Patients had to have a KPS of at

least 70. |In other words, Class Il patients were
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excluded. The excluded histol ogi es were snall -cel

I ung cancer, non-Hodgkin's |ynmphona and germ cel

cancer. No prior therapy for brain netastases was

all oned, with the exception of partial resection

In other words, patients had to have measurabl e

di sease after resection. All patients had to have

adequat e hematol ogi c, renal, hepatic and pul nonary

function, including resting and exerci se oxygen

saturation of at |east 90 percent on roomair.

[Slide]

This was a 1:1 randonization. It was an
open-1label study. Al patients received standard
whol e brain radiation therapy, 3 Gy fractions for
10 days for a total of 30 Gy. Both arnms received
suppl enent al oxygen and patients were randoni zed to
receive or not RSR13. At the time of random zation
patients were stratified using RPA class and tunor
t ype.

The primary endpoint of RT-09 was
survival. The study had 85 percent power to detect
a difference in all patients and 75 percent power

to detect a difference in the |ung/breast

file:////[Tiffanie/C/Dummy/05030NCO.TXT (229 of 355) [5/14/2004 1:38:50 PM]



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

230
co-primary popul ation. These are the only two
popul ati ons for which the al pha spending and the
| og-rank test was cal cul at ed.

[Slide]

RT-09 was amended three tines, generating
four protocol versions. The key anendment in the
study is amendnent two. Anmendnent two took place
bet ween versions two and three. At the time of the
amendnent 222 patients had been enrolled in the
study. The key conponents of the anendnent were to
expand the sanple size up to 538 patients; to
define the lung/breast co-primary population as a
co-primary popul ation for analysis; and it expanded
the dosi ng adj ustment gui deline of RSR13 for
patients receiving anti hypertensi ve nedi cati ons,

i ncluding al so weight and gender. This anmendnent
was di scussed with the FDA at the tinme and
concurrence was reached on the approvability of
this co-primary popul ation.

[Slide]

The dosing adjustnent guideline is

sunmmari zed here. Using the weight cutoff of 70 kg
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for wonen and 95 kg for nen, the study divided
patients in high weight/low wei ght categories.
According to the guideline, high weight patients
were to receive an initial dose of RSR13 of 75
mg/ kg and | ow wei ght patients were to receive a
dose of RSR13 of 100 ng/kg.

[Slide]

For the primary endpoint of survival we
assuned that 20 percent of the patients would be
RPA Class |I. W expected a nedian survival tine in
the control armof 4.57 nonths and a 35 percent
i mprovenent over this would have been a nedi an
survival of 6.17 nonths in the RSR13 arm The
anal ysis of the study was determ ned by a number of
events, with a mninmumfollowup of 6 nonths and
m ni mum nunber of events or 402 patients had to
occur in all patients and the ni ni mum nunber of
events of 308 had to occur in the lung
cancer/ breast cancer co-primary popul ation.

[Slide]

The anal ysis of survival follow ng the

statistical analysis plan, which was conpl et ed
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1 prior to the conpletion of enrollnment, defined that
2 the primary method for survival analysis would be
3 an unadjusted | og-rank. The primary popul ation for
4 analysis of survival would be conprised of the

5 eligible patients. For the co-primary popul ation
6 of lung and breast cancer patients a nodified

7 Bonferroni adjustnment was described Both the

8 protocol and the SAP specified the Cox multiple

9 regression anal ysis woul d be conduct ed.

10 [Slide]

11 The benefits of this type of analysis are
12 sunmari zed here. Adjusted anal yses, such as Cox or
13 stratified | og-rank, provide the nbst accurate

14 treatnent estimate in heterogeneous popul ations.

15 As we will see in the presentation, the popul ation
16 of patients in RT-09 was clearly very

17 het erogeneous. It is inportant to renenber that

18 omtting strong covariates can reduce the power of
19 the study to detect treatnment effects.

20 [Slide]

21 To this effect, prespecification of the

22 Cox nodel was perforned in the protocol and
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expanded in the statistical analysis plan. Seven
covariates, in yellow, were specified in the
protocol and were derived fromthe literature. In
addition to this, ten nore covariates were added in
the statistical analysis plan. The top six in
yellow are derived fromthe literature as well

The bottom four were specific to the study to take
into account the nechani smof action of RSR13 and,

i the case of the weight category to take into
account the dosing adjustnent guideline.

[ Slide]

RT-09 had five secondary endpoints. The
objective of RSR13 is to inprove |local therapy in
the brain, therefore, the nost inportant secondary
endpoint in the study is response rate in the
brain. Qher secondary endpoints were tine to
radi ographi c tunor progression in the brain and to
clinical tunor progression in the brain, cause of
death and quality of life.

[ Slide]

For the radiol ogic evaluation the

fol |l owi ng was nmandat ed by the protocol, al
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patients had to have a CAT scan or MR of the brain
at baseline. The followup had to be done with the
sanme test a nonth after whole brain radiation day
10, 3 nonths after day 10 and every 3 nonths
thereafter until progression. Al CAT scans and
MRIs were centrally and i ndependently reviewed by a
team of radiol ogists at the Neuroinagi ng Core
Laboratory at the Ceveland dinic. The reviewers
were blinded to study arm and treat nent outcone.

[Slide]

Let ne now review the results of RT-09, 5
38 patients were random zed in 82 sites in the
U S., Europe, Israel, Australia and Canada; 267
patients were random zed to the control armand 271
to the RSR13 arm

[Slide]

The two arns were well| bal anced for
gender, RPA class, age and tunor type.

[Slide]

RSR13 did not inpair the adm nistration of
standard whol e brain radiation therapy in this

popul ati on and 95 percent of the patients in the
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control armand 94 percent of the patients in the
RSR13 arm received all 10 doses of whole brain
radi ation, with the nmean nunber of doses in each
armof 9.9 and 9.8. Eighty percent of the patients
in the RSR13 armreceived at |east 7 doses of
RSR13, with a mean nunber of doses of 8.4.

[Slide]

According to the statistical analysis plan
and followi ng I CH guidelines, the primry
popul ation for survival analysis was to be
comprised of the eligible patients. Accordingly, a
bl i nded neuroradi ol ogy revi ew was conducted to

determine eligibility and 22 patients were

identified in this review. In addition, one
patient with small-cell lung cancer was al so
excluded fromthis analysis. Overall, this

represents a rate of ineligibility of only 4.3
percent .

[Slide]

The Kapl an- Mei er curve shows the overal
survival for all eligible patients in this study.

In yell ow we see the RSR13-treated patients and in
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red the control arm The nedian survival in the
control was 4.4 nmonths and in the RSR13 armwas 5.4
months. This represents a hazard ratio of 0.7 by
unadj usted | og-rank, and when these results were
updated with an additional followup of a year the
hazard ratio is consistent with the initial
anal ysi s.

[Slide]

In the popul ation of eligible |lung
cancer/breast cancer patients, which is the
co-primary popul ati on for analysis, the nedian
survival in the control armwas 4.4 nonths with an
i mprovenent of 38 percent, and a nedian survival of
6 nonths in the RSR13-treated patients. By
log-rank this is a hazard ratio of 0.81 with a p
val ue of 0.07. Wen these results were updated
with an additional followup of a year the hazard
ratio is consistent with a p value of 0.05. In
yell ow we see the RSR13-treated patients and in red
the control arm wth an early separation of the
curves and separation through the nedian.

[Slide]
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The protocol and the SAP specified the
conduction of a Cox multiple regression analysis
that had 17 prespecified covariates. O the 17
covariates, 7 were found to be predictive of
outcome in RT-09, and they are listed here. Those
7 covariates are KPS, extent of extracrania
di sease, prior brain resection, prinary site, age,
gender and basel i ne henogl obin. Wen all 17
covariates are incorporated in the nodel as
described in the SAP, the hazard ratio shows a 22
percent reduction in the risk of death in favor or
the RSR13-treated patients, with a p value of 0.01

[Slide]

In the eligible Iung cancer/breast cancer
co-primary popul ati on the same anal ysis was
conducted following the SAP. The covariates that
were predictive of outcone in this popul ation were
KPS, extent of extracranial disease, prior
resection, age and gender. \Wen all 17 covari ates
are incorporated in the analysis the hazard ratio
shows a 24 percent reduction in the risk of death,

with a p value of 0.017.
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[Slide]

In addition, to confirmthe results of the
Cox, we ran a stratified |og-rank surviva
analysis, including in this analysis the three
strongest covariates detected in the study. Those
are KPS, prior resection and extent of extracranial
di sease. Wen this analysis was done in all
patients a hazard ratio of 0.81 is found including
all three covariates, with a p value of 0.037. In
the non-small cell lung cancer/breast cancer
popul ati on the incorporation of just one covariate
in the stratified | og-rank shows a hazard ratio of
0.78, with a p value of 0.029

[Slide]

Let nme enphasize the results in the
eligible non-small cell lung cancer/breast cancer
co-primary population. In this popul ation we saw
by unadjusted |l og-rank a hazard ratio of 0.81 with
the corresponding p value of 0.07. The Cox showed
a 24 percent reduction in the risk of death with a
p value of 0.017. At this point the logical thing

to do was to | ook at the outcone of these two very
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1 distinctive tunor types separately.

2 That is, indeed what we did. 1In the

3 eligible non-small cell lung cancer patients the

4 log-rank showed a hazard ratio of 0.97 with the

5 Cox showi ng a hazard ratio of 0.90. |In contrast, a
6 | arge treatnent effect was observed in the eligible

7 breast cancer patients with a hazard ratio of 0.51
8 by |l og-rank and a hazard ratio very consistent with
9 | og-rank of 0.51 by Cox, both very consistent with
10 each other

11 Let me enphasize that the eligible

12 patients with breast cancer do not represent an

13 arbitrary subset. They are the result of a |ogica
14 anal ysis of the result that we encountered in a

15 co-primary popul ation of |ung cancer, breast cancer
16 patients.

17 [Slide]

18 This slide shows the overall Kapl an-Meier
19 survival curve for the eligible breast cancer

20 patients. The nedian survival in the control arm
21 was 4.5 nmonths and in the RSR13 the survival was

22 doubled, to 9 nonths. By log-rank, as we recently
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reviewed, this shows a hazard ratio of 0.51 and by
Cox the sanme hazard ratio with all 17 covariates
included in the analysis. In yellow we see the
RSR13-treated patients and in red the control arm
There is an early separation of the curves; clear
separation of the curves through the nedian and a
much | arger nunmber of |long-termsurvivors in the
RSR13 arm

[ Slide]

In fact, we |ooked at the tine of the
original analysis of the study for patients with a
survival of at l|east 12 nonths from random zation
and this is what we encountered. Five patients in
the control arm had survived these 12 nonths. O
these, 3 had died at the time of the analysis. In
contrast, 11 patients in the RSR13 arm had survived
at least 12 nonths fromrandom zation and of these
9 were still alive at the tine of the analysis.
woul d I'ike to enphasize that all the survivors in
the RSR13 arm had from adequate to excell ent
performance status.

[Slide]
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As | nentioned earlier, RT-09 was updated
with an additional followup of a year. Therefore,
we | ooked at all the breast cancer patients, in
this case with a m ni num potential followup of 18
mont hs by arm and the results are shown here.

Each nunber represents an individual patient.
Those in white are patients that died at the tine
of the analysis; those in yellow are patients that
are still alive. There were 7 patients in the
control armthat survived at |east 18 nonths. Two
of these had died at the tine of the analysis. In
contrast, there were 15 patients in the RSRL3 arm
that were alive a nininmmof 18 nmonths from
random zation. O those, all those in yellow were
still alive with survivals ranging from 18.5 nonths
to al nost 40 nonths, and there were 7 patients in
this colum and 2 in this colum with survivals in
excess of 2 years.

[Slide]

I will now focus on the secondary
endpoints. Let nme first point out that by

statistical analysis planned the secondary
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endpoints were to be analyzed in all random zed
patients.

[ Slide]

Response rate in the brain defined per
protocol which is, in our view, the nobst imnportant
secondary endpoi nt of the study considering that
RSR13 focuses on inproving |ocal therapy in the
brain, is shown here. There was an 8 percent
difference in the response rate for all patients in
favor of RSR13. There was a 12 percent, and
statistically significant inprovement in response
rate in the lung/breast co-primary popul ation.
There was a 23 percent, statistically significant
i mprovenent in response rate in the breast cancer
patients in the study. Let ne enphasize that al
those responses were determ ned by independent
radi ol ogi st s.

[ Slide]

RT-09 did not nmandate confirmation of
response. Advice given at the tine the protoco
was signed considered this inpractical in a

popul ati on of brain netastases patients.
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Therefore, we conducted an analysis that is not
pl anned in the protocol in patients that had a
foll owup CAT scan or MR and mini mum of 4 weeks
fromthe initial determ nation of response. W
defined that as confirned response rate and the
results are shown here. There was an 8 percent
difference in the rate of confirmed responses in
favor of the RSR13-treated arm There was a 9
percent advantage in the rate of confirmnmed
responses in the RSRL3 armin the |ung/breast
co-primary popul ation, and there was a 22 percent
difference in the confirned response rate between
the RSR13 and the control breast cancer patients.

[ Slide]

In addition, we tried to explore the
i npact of response and survival. W |ooked at
responders and non-responders at 3 nonths and what
their subsequent survival was, and the results are
shown here. For patients that had a PR or CR on
the 3-nonth scan, thus survival for those patients,
was an additional 7.8 nonths. For non-responders,

progressi ve di sease and stabl e di sease at the
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3-nmonth scan, those patients had an additiona
medi an survival of 5.2 nonths.

[Slide]

We then conpared the response rate at 3
nmont hs between the arns and those results are shown
here. In all patients there was a 7 percent
difference in favor of the RSR13-treated patients.
In the lung/breast co-primary popul ati on there was
a 10 percent difference in favor of the
RSR13-treated patients. |In the breast cancer
patients there was a 13 percent difference in favor
of the RSR13-treated patients.

[Slide]

Addi tional secondary endpoints for al
patients are shown here. There was no difference
inquality of life by KPS or Spitzer questionnaire,
cause of death, time to clinical or radiologic
progressi on between the two arns.

[Slide]

In the breast cancer patients there was a
significantly hi gher percentage of patients with

stable or inproved KPS at 3 nonths or stable or
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i mproved Spitzer questionnaire at 3 nonths in the
RSR13 arm There was no difference in cause of
death, tine to clinical or radiologic progression
bet ween the arms.

[Slide]

Clearly, we observed in this study a
different treatment effect of RSR13 in breast
cancer patients and |ung cancer patients. This
difference could be due to nmany factors, sone of
whi ch are summari zed here and they include
bi ol ogi cal differences between these two very
different tunor types; different growth rates; and
differences in efficacy of they for extracrania
di sease in these two tunmor types. One thing we
observed is that there are body weight differences
in the distribution of high weight/low wei ght
patients between the arns and this may have
i nfluenced the pharmacoki netics of RSR13,
specifically maxi mal concentration in the red
cells.

[Slide]

As we see here, when we classify patients
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based on body wei ght, the RSR13-treated patients by
primary site and gender, we can see that the
majority of lung cancer patients are in the | ow
wei ght category independent of gender, and |ess
than half of the patients with breast cancer are in
the | ow wei ght category.

[Slide]

We then studi ed the pharnacokinetics of
RBC by body wei ght, tunor type and dose,
specifically RSRL3 RBC concentration which is the
key parameter because this is the site of action
of RSR13, and we observed that patients in the |ung
cancer | ow weight category that received 75 ng/ kg
has a | ower nedian concentration in the red cel
than any of the other groups studied. |If you
remenber from Dr. Kavanaugh's presentation, this
medi an concentration in the red cell will be bel ow
what woul d be expected to generate the desired
phar macodynam ¢ ef fect through RSR13.

[Slide]

Let me summari ze the efficacy data before

we review the safety results. W saw significant
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1 reduction in the risk of death in the prespecified
2 co-primary popul ations by Cox nultiple regression
3 We saw an inprovenent in response rate and a 38

4 percent inprovenent in the nmedian survival tinme in
5 the eligible |lung cancer/breast cancer co-primary
6 popul ation. In the eligible breast cancer patients
7 we saw an inprovenent in response rate; a

8 clinically nmeaningful inmproverment in survival wth
9 a doubling of the nedian survival; and a higher

10 number of long-termsurvivors in the RSRL3 arm

11 [Slide]

12 Let me review the safety profile of RSRL3,
13 focusing on the result of RT-09

14 [Slide]

15 First let nme say that nore than 500

16 patients to date have received RSR13 as an adj unct
17 to radiation therapy in a series of Phase 1, 2 and
18 3 studies that are listed in this slide. These

19 patients have received anywhere from 2-32 doses of
20 RSR13 and a dose of RSR13 has been up to 100 ng/ kg.
21 [Slide]

22 One inportant point is the issue of
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hypoxeni a which is the nost characteristic adverse
event related to the use of RSR13. |If you recall
the CTC gradi ng scal e defines suppl enental oxygen
as a grade 3 toxicity. By protocol, all these
patients were on suppl enental oxygen, therefore, we
had to design a hypoxenia grading scale that was
adequate for these studies, and that is shown here.

This scal e uses the I ength of oxygen
suppl enent ati on, the flow of oxygen required, and
the presence or absence of synptons or requirenent
for hospitalization to grade high hypoxema. It is
important to point out that grade 4 hypoxenmia in
this grading scale is the use of CPAP or nechani sm
ventilation and that is identical to the CTC scale.
O note, there were no grade 4 hypoxem c adverse
events in RT-09.

[Slide]

This slide shows treatnent-energent
adverse events that occurred in at |east 20 percent
of the patients in RT-09, all patients by arm and
the breast cancer patients by arm The ones

hi ghli ghted in yellow are those that were
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significantly higher in the RSR13-treated patients
and they include headache, nausea, hypoxem a,
vom ting and infusion synptons. However, the
majority of adverse events were grade 1 and 2

[ Slide]

This table lists the grade 3 adverse
events that occurred in nore than 5 percent of the
patients, once again by armand in the breast
cancer patients by arm The nost frequent grade 3
adverse event in all patients receiving RSRL3 was
hypoxem a, with 11 percent. Let ne enphasi ze that
hypoxem a does not mean hypoxia in this setting.
This is either | ow saturation, |onger requirenent
for oxygen or need for nore than 4 L of oxygen to
mai ntai n saturation, or one of the other factors
defined in the scale. This is not tissue hypoxi a.
The npst common grade 3 adverse event in the breast
cancer patients were nausea and vomting, at 8
percent each.

[ Slide]

Grade 4 adverse events were even |ess

common. These are grade 4 AEs that occurred in
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1 more than 2 patients by armand in the breast

2 cancer patients.

3 [Slide]

4 Furt her enphasi zing the role of RSR13

5 adverse events, we reviewed the drug-rel ated grade
6 4 adverse events in RT-09 by primary tunor type.

7 There were no grade 4 drug-rel ated adverse events

8 in the breast cancer patients treated in RT-09
9 [SIide]
10 Regar di ng hypoxem a, only 11 percent of

11 the patients treated in RT-09 had a grade 3

12 hypoxem a adverse event. O these, 73 percent were
13 asynptomatic. Hypoxenia was self-limted and

14 easily managed w th suppl erental oxygen in al

15 patients.

16 [Slide]

17 To summari ze the safety, we have data from
18 535 patients that indicate that RSR13 is safe in

19 cancer patients receiving radiation therapy. W

20 saw a very |low incidence of grade 3-4 adverse

21 events in a heavily pre-treated popul ati on of

22 cancer patients in RT-09. Al Adverse events in
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1 RT-09 resolved within the 1-nmonth fol |l ow up period
2 and were easily managed with supportive care.

3 Hypoxem a associated with RSR13 is self-limted;

4 requires only suppl enental oxygen and is

5 asynptomatic in the mgjority of the patients.

6 [Slide]

7 At this point, | would like to turn to the
8 m crophone over to Dr. Paul Bunn. Dr. Bunn is

9 Prof essor and Director of the University of

10 Col orado Conpr ehensi ve Cancer Center and he will
11 provi de sone concl uding remarks. Dr. Bunn?

12 Concl usi ons

13 DR. BUNN:. Thank you, Pablo. ODAC

14 menbers, FDA staff and guests, as a clinician who
15 sees nmany patients with brain netastases, | am

16 pl eased to share ny views on these studies and

17 their results.

18 [Slide]

19 Clearly, brain netastases are associ ated
20 wi th disabling symptons and short survival in these
21 patients. This is an unnet need. Having enrolled

22 538 patients, this study represents the |argest
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1 random zed, controlled study of its kind.

2 [Slide]
3 As shown in this slide, the survival in
4 the non-small cell lung cancer and breast cancer

5 prespecified co-primary popul ati on was superior in
6 the RSR13-treated patients, with a nmedian of 6

7 months in the treated group conpared to 4.4 nonths
8 in the control group. This survival represents a
9 19 percent reduction in the hazard ratio of death
10 by | og-rank and 23 percent by Cox mnultiple

11 regression analysis, with corresponding p val ues of
12 p equals 0.07 and 0.02 respectively.

13 I would note as a clinician that the

14 log-rank p value in the final analysis with 12

15 mont hs of additional followup is 0.05. 1In ny

16 opinion, not the statistician's, this represents
17 the nmost inmportant data as it has the nost events.
18 I would also note that the magnitude of the hazard
19 rate reductions are conparable to those induced by
20 approved cancer therapies, including

21 ci spl atin-based chenot herapy for non-small cel

22 I ung cancer. Thus, | consider this study to be
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positive in this prespecified co-prinmary group of
patients.

When the data were analyzed in the
non-small cell lung cancer and breast cancer
popul ati ons separately it becane evident that the
breast cancer patients had the greatest surviva
benefit, with a median survival of 9 nonths in
RSR13-treated patients conpared to 4.5 nonths in
control patients. Breast cancer patients also
benefited the nost in the secondary anal yses, with
statistically significant increases in objective
response rate, performance status, Spitzer
guestionnaire and fraction of patients alive at 12,
18 and 24 nonths. (oviously, breast cancer al one
subset was not prespecified other than by
stratification but garnered the nost benefit.

Wth a positive survival benefit for the
| ung/ breast cancer co-primary popul ati on, but nost
of the advantage in breast cancer patients, would
it be best to approve RSR for both types of
patients or for breast cancer patients alone? This

is why we have ODAC and this is your decision
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Personally, | would vote for approval of the
prespeci fied | ung/ breast cancer patient co-primary
popul ati on.

However, given the fact that the results
in the prespecified population were largely driven
by breast cancer patients, | would feel confortable
voting for approval in breast cancer patients
alone. | say this because of the huge efficacy
benefit in breast cancer patients produced by RSR13
conbined with an acceptable safety profile in a

heavily pre-treated popul ati on.

At this time | will turn the podiumto Dr.

Cagnoni for questions.

DR. PRZEPI ORKA: We will hold the
questions until after the FDA presentation. Dr.
Ri denhour ?

FDA Presentation
Cinical Review

DR RI DENHOUR:  Good afternoon

[Slide]

My nane is Kevin Ridenhour and | will

present to you the results of the clinical review
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for this NDA

[Slide]

Al of these individuals assisted with the
revi ew process. The presenters for the FDA are
hi ghlight. Following nmy report on the clinical
portion of this NDA, Dr. Sridhara will discuss the
statistical issues.

[Slide]

I will briefly cover the regulatory
background of RSR13 and describe the two trials
submitted to support this NDA. | wll then discuss
the findings fromstudy RT-008. The renai nder of
the discussion will focus on the RT-009 study.

[Slide]

The applicant's proposed indication for
RSR13 is as adjunctive therapy to whole brain
radiation for the treatnent of brain netastases
originating from breast cancer

[Slide]

In June, 1995 the IND for RSR13 was first
submitted. In June, 2003 we discussed with the

appl i cant our concerns regarding the |ack of a
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survival benefit in RT-009 and our concerns wth
their subgroup analysis. In July, 2003 the
phar macol ogy data was subnmitted as the first
conmponent of the NDA. | n Decenber, 2003 the
clinical and statistical conponents were received
finalizing the NDA subm ssion.

[Slide]

The two clinical trials submtted to

support this NDA are RT-009 and RT-008. RT-009 was

a random zed, open-|abel study of standard whol e
brain radiation therapy and oxygen, with or w thout
RSR13, in patients with brain netastases. There
were 267 patients on the control armand 271
patients on the RSR13 arm

RT-008 was a single-armstudy of RSR13
admi nistered to patients receiving standard whol e
brain radiation therapy with oxygen for brain
met astases. There were 69 patients in this study.

[Slide]

In RT-009 patients on the RSR13 arm
received 100 or 75 ng/kg through central

i ntravenous infusion over 30 minutes daily within
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30 minutes of whole brain radiation therapy. Whole
brain radiation therapy was given as 30 Gy in 10
fractions.

Patients on the control armreceived whol e
brain radiation therapy given as 30 Gy in 10
fractions and at |least 4 L/mnute of suppl enental
oxygen was given to both arms 35 minutes prior to,
during and for at least 15 mnutes after the
conpl etion of whole brain radiation therapy.

[Slide]

The primary endpoint in RT-009 was
survival in the overall popul ation as described in
the original protocol and subsequent versions.

Wth the second protocol anendment the applicant
provi ded the description for an analysis to be done
in the non-snall cell |ung/breast co-popul ation

Dr. Sridhara will also discuss these anal yses
further in her presentation. Secondary endpoints
included tinme to radiographic and clinica
progression in the brain, response rate in the
brain, cause of death and quality of life.

[Slide]
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The major eligibility criteria were a
Kar nof sky Performance Status greater than or equa
to 70, radiographic studies consistent with brain
met ast ases, resting and exercise SpO-2 greater than
90 percent on roomair. Concurrent steroid therapy
was al l owed, and the presence of a cytologically
confirnmed primary malignancy. Patients with snall
cell carcinoma, germcell tumors and | ynphomas were
excluded. |In addition, patients with
| ept omeni ngeal spread were al so excl uded

[ Slide]

This slide illustrates the even
distribution of tunor histology across both
treatment arnms. Non-small cell lung cancer was the
nost predonm nant type, followed by breast and other
subgroup, nostly nel anonma, col orectal and rena
cell carcinoma.

[ Slide]

In the overall population the distribution
of post-random zation system c treatnment types
appear even between both study arns.

[Slide]
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But in the breast subgroup subsequent
exposure to radiation therapy, chenotherapy and
hor monal therapy appeared slightly nore frequent on
the RSR13 arm

[Slide]

The nunber of brain | esions appeared to be
fairly well distributed in the overall population
between the control armand the RSR13 arm

[Slide]

However, within the breast cancer subgroup
a higher proportion of patients with 3 or nore
brain | esions was noted in the control arm The
distribution of patients with only 1 brain |esion
was greater on the RSR13 arm This suggests the
presence of a greater tunor burden in breast cancer
patients on the control arm which may have
i nfl uenced out cone.

[Slide]

I will now sunmarize the efficacy results
for RT-009. There was no survival advantage
denonstrated in the overall population or in the

non-smal | cell |ung/breast co-population. These
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were the two prespecified popul ations for anal ysis
defined in the protocol. After analysis of their
data, the applicant is claimng a surviva
advantage in a non-prespecified breast cancer
subgroup whi ch we consider exploratory at this
time. Again, Dr. Sridhara will also discuss this
further during her presentation

[Slide]

As previously discussed, one of the

secondary endpoi nts was response rate in the brain.

In response to a query fromthe FDA during the
revi ew process, the applicant stated that
confirmati on of response was not required for
RT-009. However, the applicant provided estimates
of confirned responses and this was done by
conparing the response of the first scan taken
after the dose response to the best response. |If
the response was the sanme as best response, the
response was considered confirmed. This is
demonstrated under the confirmed colum on this
slide. \Wether you | ook at total versus confirned

responses between treatnent groups, there is a
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trend in response rate that favors the RSRL3 arm
but it is not statistically significant. The
confidence intervals do overl ap.

[Slide]

This slide illustrates distribution of
neur ol ogi ¢ and non-neurol ogi ¢ causes of death.
These findings show that the majority of patients
with brain netastases died of non-neurol ogic
causes, causes that were not influenced by RSR13.
The results are a |large nunber of indistinguishable
causes of death.

[ Slide]

As expected, nost patients on both
treatment arms received steroids. The distribution
of steroid use was conparabl e between both
treat ment arns.

[ Slide]

In addition to the fact that nobst patients
that did not die of neurol ogic causes, we have the
foll owi ng concerns regardi ng the rel evance of the
response assessnent.

G ven that there is no apparent advantage in
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262
response rate in the brain with RSR13, whole brain
radi ati on and oxygen versus whol e brain radiation
and oxygen, there does not appear to be a
contribution of RSRL3 to tumor response. Mre than
90 percent of patients in both arns received
steroids, and response duration cannot be assessed
since confirmatory imagi ng studi es were not
required. Al so, the designation of conplete
response and partial response was given
irrespective of the appearance of a new brain
| esi on.

[ Slide]

As for the other secondary endpoints, the
applicant found no statistically significant
di fference between the control armand RSR13 armin
time to radiographic tunor progression introduction
he brain, time to clinical tunor progression in the
brain and quality of life.

[Slide]

RT-008 was a single-armstudy with 69
patients given RSRL3 and whole brain radiation

therapy with oxygen. This included nostly patients
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1 with lung cancer and breast cancer. The nedi an

2 survival was reported as 6.4 nonths but in a

3 single-armstudy it is difficult to interpret tine
4 to event points such as survival. Response rate in
5 the brain was 29 percent. However, in a setting

6 where patients received RSR13, oxygen and radiation
7 the relevance of this response rate is difficult to
8 i nterpret.

9 [Slide]

10 Movi ng on to safety in RT-009, RSR13

11 exposure was simlar between the overall popul ation
12 and non-snall cell |ung/breast co-popul ation

13 Radi ati on exposure was al so simlar between the

14 overal |l popul ation and non-small cell | ung/breast
15 co-popul ation. The FDA was able to reproduce the
16 applicant's anal yses for RSRL3 and radiation

17 exposur e.

18 [Slide]

19 As for oxygen exposure, patients on the
20 RSR13 arm appeared to have received a | onger

21 duration of oxygen therapy than patients on the

22 control arm W should note again that oxygen is
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hypot hesi zed to be a nodifier of the biologic
effect of ionizing radiation and, as noted in the
slide for oxygen exposure, some of the extrene
val ues observed for the duration of oxygen
del i vered beyond 24 hours could be related to
hypoxi a exacerbated by RSR13, requiring prol onged
oxygen delivery.

[Slide]

The treatnent-enmergent adverse events
shown on this slide occurred with nore frequency on
the RSR13 arm O specific interest are hypoxem a,
41 percent RSR versus 4 percent control
hypot ensi on, 13 percent RSR versus 1 percent
control; and vomting, 38 percent RSR versus 17
percent control

[Slide]

This slide shows the nost comon grade 3
and 4 adverse events. Again, hypoxem a was nore
common on the RSR13 arm There are al so nore cases
of acute renal failure seen on the RSR13 arm

[Slide]

In concl usion, there was no surviva
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advant age denonstrated for the RSR13 arm versus the
control armin RT-009. There was no advant age
denonstrated for RSRL3 versus control in secondary
endpoi nts. The nost common adverse events included
hypoxem a, hypot ensi on, nausea, voniting and
headache. Severe adverse events al so included
acute renal failure.

The expl oratory anal ysis denonstrating a
survival advantage in the breast cancer subgroup,
consisting of 60 patients on the RSR13 arm and 55
patients on the control arm is being further
eval uated by the applicant in a random zed study.

[Slide]

Now Dr. Sridhara will discuss the
statistical issues of this NDA. Thank you

Statistical Review

DR. SRIDHARA: Thank you, Dr. Ri denhour.
Good afternoon. | am Rajeshwari Sridhara,
statistical reviewer of this application

[Slide]

In this presentation | will be focusing

only on the efficacy results of the confirmtory
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registration study, RT-009. There are three mmjor
areas of concern in this application. They are
overal |l finding, subgroup findings and nultiplicity
issues. | will present the concerns in each of
these areas in the follow ng slides.

[Slide]

First with respect to overall finding,
evi dence of efficacy has not been established.
Mul ti pl e anal yses have been conducted and there
appears to be a lack of internal consistency in the
results.

[Slide]

Regardi ng the evidence of efficacy as
presented by the applicant, the median survival was
4.5 nonths and 5.3 nonths respectively in the
control whole brain radiation armand the treatnent
armwi th RSR13 foll owed by radiation. O note, the
study RT-009 was designed with an estimated nedi an
survival of 4.5 7 nonths in the control arm The
study was adequately powered to detect a difference
of 1.6 months in median survival in the overal

study population. As presented here, there was no
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267
statistically significant difference between the
two treatnent arnmns.

[Slide]

The two sets of results presented in the
previous slide correspond to the first one which
refers to the data subnitted at the tine of
application to the agency, which had a data cutoff
date of January, 2003. Subsequently, the applicant
submitted updated survival data in March of 2004
whi ch included updates up to January, 2004. Also,
it should be noted that the p values presented here
are not adjusted for multiple | ooks of the data and
these p val ues, as such, should not be conpared to
0. 05.

[Slide]

The appl i cant has conducted nunerous
adj usted anal yses, adjusting for many covari ates
usi ng Cox regression nodels. These adjusted
anal yses can only be considered as supportive when
the overall unadjusted finding is positive. As
stated in the ICHE9 guidelines, in nost cases

subgroup anal yses are exploratory and should be
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clearly identified as such. They should expl ore
the uniformty of any treatnment effects found
overal |

[Slide]

The applicant had clearly stated that the
primary analysis woul d be based on unadj usted
| og-rank test and, in fact, had identified both in
the protocol and subsequent statistical analysis
pl an that the adjusted anal yses woul d be consi dered
only as exploratory. The quote fromthe
applicant's statistical plan reads as foll ows,
"whi | e desi gnated prospectively, supporting
anal yses shoul d be considered exploratory in
nature, and inferences made based on p val ues
shoul d be done so with caution. Prinmary reasons
for exploratory anal yses are for estinmation rather
than hypothesis testing."

[Slide]

The applicant had stated in the original
protocol and its anmendrments under the section
"survival" that, "RPA class of primary cancer and

ot her inportant covariates, such as primary tunor
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control, age, presence of extracranial netastases,
basel i ne KPS and nunber of metastatic |esions will
be included in a nultivariate Cox nodel, along with
the treatnent to test the relative inportance of
these factors for survival."

[ Slide]

These covariates are listed as protocol
covariates in this table. Subsequently, the
applicant included the 18 covariates listed in this
tabl e under SAP covariates in their fina
statistical analysis plan under the section of
covariates and significance, with a comment that
these are exploratory in nature and the primary
reason for such anal yses were for estimation and

not hypothesis testing.

[ Slide]
Here | will present results of one such
exploratory nodel. 1In this exploratory nodel |

have incl uded the protocol -specified exploratory
anal ysis with the evaluating covariates, RPA d ass
I versus IIl; site of primary breast and non-snall

| ung cancer; primary control, yes/no; age group
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| ess than 65 versus greater than or equal to 65;
presence of extracrani al netastases, yes versus no;
KPS group nore than 90 versus |less than 90; and the
number of brain | esions, single versus nultiple.

It should be recognized that in
determning the RPA class for a given patient KPS,
age, whether or not primary was controlled and
extracrani al metastases were present or not were
considered and these factors are likely to be
correl ated

[ Slide]

This table lists the results of analysis
of data submitted at the time of the application
and anal ysis of updated survival data. Wthin each
of these data time points two sets of data have
been anal yzed. One data set consists of all
patients as random zed and the second data set
consists of only eligible patients.

The applicant, in their statistical plan
which was finalized after the conpl etion of
enrol I ment, had stated that these adjusted anal yses

woul d be conducted in eligible patients. Hence,

file:////[Tiffanie/C/Dummy/05030NCO.TXT (270 of 355) [5/14/2004 1:38:50 PM]

270



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

anal yses in both data sets are presented here.

None of the anal yses presented here denonstrated a
statistically significant treatnent effect, as seen
inthis table.

The applicant has conducted Cox regression
anal yses including 17 of the 18 covariates that
were added in the final statistical analysis plan.
The applicant has submitted 48 Cox regression
nodel s with the same 17 covariates, but varying
sone covariates between a continuous variable and a
di chot omous vari able. For exanple, two nodels are
consi dered, one with age as a continuous variable
and another with age as two groups, |ess than 65
years versus nore than 65 years. None of these
nodel s were adjusted for nultiple anal yses.

[Slide]

In summary regardi ng the overall finding,
the single, random zed RT-009 study conducted in
patients with brain netastases does not denpnstrate
substantial evidence of benefit with respect to
survival in the overall random zed study

popul ati on.
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[Slide]

The second area of concern is subgroup
findings. | will be presenting results fromtwo
subgroups, nanely, non-snmall |ung cancer/breast
pri mary subgroup which was added on as a co-primary
hypot hesi s during the course of the study, and the
second subgroup of patients with breast cancer
primary, which was a post hoc dat a-dependent
expl oratory subgroup anal ysi s.

The reason given by the applicant to have
a co-primary hypothesis in the subgroup of
non-smal |l cell lung cancer/breast prinmary patients
was that this subgroup was a | arge honbgenous
subgroup. Also, with the addition of this
co-primary, the protocol was anended so that the
type-1 error rate was adjusted using a nodified
Bonferroni procedure in order to maintain an
overall type-1 error rate of 0.05

[Slide]

The results of conparison of surviva
distributions in the subgroup of |ung/breast

primary patients are presented in this slide.
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Again, two sets of analyses were conducted with the
data submitted at the tinme of the application with
the updated data. 1In both anal yses the nedian
estimated survival was 4.5 nonths in the control
armand 5.9 nonths in the RSR1I3 arm There was no
statistically significant difference between the
control and the RSR13 in both anal yses.

The applicant subnitted earlier data on
eligible patients only. The protocol specified
that the primary analysis in the overal
popul ation, as well as in the lung/breast primry
subgroup woul d be conducted in all patients but the
Cox anal ysis woul d be done in eligible patients.

[Slide]

In summary, the single, RT-009 study
conducted in patients with brain netastases does
not denonstrate substantial evidence of benefit
with respect to survival in the subgroup of
patients with lung or breast primary cancer. Once
gain, the p values listed here should not be
conpared to 0. 05.

[Slide]

file:////[Tiffanie/C/Dummy/05030NCO.TXT (273 of 355) [5/14/2004 1:38:50 PM]

273



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

The findings of the non-prespecified
subgroup with primary breast cancer has three mgjor
probl ems, nanely, absence of overall surviva
benefit; a very small subgroup; and apparent
i mbal ances. | will go over each of these issues.

[Slide]

In the absence of overall surviva
benefit, any subgroup advantage is questionable.
The I1CHE3 guidelines clearly state that these
anal yses are not intended to sal vage an ot herwi se
non- supportive study but may suggest hypot heses
worth exam ning in other studies.

[Slide]

The second issue of concern is that the
breast primary subgroup is a very small group with
a total of 115 patients representing only 21
percent of the study popul ation, with 55 patients
in the control armand 60 patients in the RSR13
arm O these patients, 6 in the control armand 2
in the RSR13 armwere ineligible according to the
protocol entry criteria. There was a total of 7

patients who were msclassified at random zed, 6
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275
patients who died in less than 1 nonth after
random zation, and there were 6 patients in the
RSR13 arm who received up to 2 doses only of RSR13.
These patients continued further to receive
radiation as in the control arm

[Slide]

Furthernmore, some inbal ances were observed
between the two treatnent arms in some baseline
factors and post-therapy factors, as presented by
Dr. Ridenhour. O those inbalances in a few
important factors are presented here. Although
none of these factors were individually
statistically significant, it is not plausible to
determine the collective influence of these
i mbal ances to the subgroup findings.

[Slide]

Al t hough we considered this as an
exploratory analysis only, this slide presents the
breast subgroup finding. As presented by the
applicant with data as of the NDA subm ssion, the p
value in this small subgroup of breast primary

patients was 0.006. However, with the updated
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survival data subnitted by the applicant in March
of this year, the p value has dimnished to 0.02
O course, we do have a problemin interpreting
these p val ues.

[Slide]

In summary regardi ng the subgroup of
patients with prinmary breast cancer, sone
i mbal ances were observed and a true finding cannot
be isolated. There appears to be no robustness in
the subgroup finding. The p values presented in
all these anal yses are not adjusted for
multiplicity and, at best, given the lack of an
overall finding, this subgroup finding is
expl oratory and hypot hesi s generati ng.

[Slide]

The third major area of concern in this
application is multiplicity. There are three types
of multiplicity concerns. First, multiple
hypot heses were tested. The type-1 error rate was
only allocated for two hypotheses, one in the
overal | population and the other in the |ung/breast

subgroup. However, several hypotheses were tested.
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Al so, nultiple anal yses of the sanme hypothesis were
conducted at different tinmes and different

anal yses. Unadjusted and adjusted anal yses were
conducted. Furthernore, nultiple subgroups were

al so exam ned. None of these anal yses were
adjusted for nmultiplicity.

[Slide]

Inthis slide | wuld like to present some

i mportant points to be considered when eval uating
results froma single study. it is known that
i nherent variability may produce a positive tria
by chance alone. That is, a p or 0.05 inplies that
1/ 40 studies of ineffective drugs will be positive.
The FDA gui dance to industry also states
that it is critical that the possibility of an
i ncorrect outcone be considered and that all the
avai l abl e data be examined for their potential to
ei ther support or undercut reliance on a single
multicenter trial. Statistical persuasiveness can
only be verified by replication, especially when
the results under consideration are froma snall

subgroup of patients.
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1 [Slide]

2 Finally, here is a review of results

3 presented. The applicant has submtted results
4 froma random zed, controlled, open-I|abe

5 multicenter single trial. The analyses of these
6 results do not denonstrate efficacy based on the

7 primary endpoi nt of overall survival both in the

8 overal |l population and in the subgroup of non-smnal

9 cell lung or breast primary patients. Al so, no
10 significant benefit was observed in any of the
11 secondary efficacy endpoints.

12 [Slide]

13 The apparent survival benefit clained by

14 the applicant in a small subset group of breast

15 cancer primary patients is questionable because of

16 i mbal ances possibly influencing treatnent effect,

17 very small sanple size froma single study, and

18 results of a post hoc exploratory analysis. Thank

19 you.
20 Questions to the FDA and the Sponsor
21 DR PRZEPI ORKA: W will have questions to

22 the FDA and the sponsor. Dr. GCeorge?
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DR, CEORGE: | have a question for the
sponsor. The trial that was nmentioned as ongoi ng,
random zed trial, did | mss sonmething here? Did
you address that at all or could sonmebody tell us
what that is about?

DR. CAGNONI: The question is about the
ongoi ng randomi zed trial. It is a randomnized tria
in patients with breast cancer and brain
net ast ases.

DR CEORGE: Is it exactly like this one?

DR. CAGNONI: It is a very simlar study,
yes. It is focused on patients with breast cancer
and is very simlar. Patients are randonized to
RSR13 and no RSR13. Both arns receive suppl ement al
oxygen and the prinmary endpoint is survival

DR CEORGE: What is the target sanple
size in that?

DR CAGNONI: It is 360 patients.

DR GEORGE: And where is it inits
conduct right now?

DR CAGNONI: Twenty sites have been

initiated in the U S. and Canada and patients are
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bei ng enrol | ed.

DR PRZEPI ORKA: Dr. Mortinmer?

DR MORTIMER: | amjust curious, in the
new study have you stratified for estrogen receptor
and HER2 status, and do we happen to know that in
this present study at all?

DR. CAGNONI: The ongoing study stratifies
by liver metastasis and KPS which were the two
strongest prognostic factors in RT-09, in addition
to resection which is not allowed in the current
st udy.

DR MORTI MER: WAs HER2 known in RT-09?

DR CAGNONI: No, it was not.

DR. MORTI MER  So, you don't know that it
is not a prognostic factor

DR CAGNON : There isn't a lot of
literature on the subject. The very little there
is out there doesn't seemto indicate that there is
a difference in survival in HER2-neu versus HER2
positive versus negative patients once they devel op
brain netastases. Wat we do have fromRT-09 is

the percentage of patients that received
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trastuzumab after randoni zation, and those nunbers
are roughly simlar between the arnmns.

DR PRZEPI ORKA: Ms. Portis?

M5. COVPAGNI - PORTI S:  Yes, considering
that that study is recruiting and accruing at this
time, why aren't we waiting for those results? Wy
are we | ooking at this now?

DR. CAGNONI: W fully believe that the
data that we have presented today is sufficient for
approval of RSR13 in patients with breast cancer
and brain metastases. That study is in the process
of being initiated. It could take a very |ong
period of tine to accrue 360 breast cancer
patients.

MS. COMPAGNI - PORTI S:  How | ong do you
think that will be?

DR. CAGNONI: | can't speculate. 1 can
tell you that it took 29 nonths to enroll 115
breast cancer patients in the study we are
revi ewi ng today.

M5. COWPAGN - PORTI S:  Thank you.

DR. PRZEPI ORKA: Dr. D Agostino?
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DR D AGOSTING | don't want to stop the
di scussi on on the new study but | have a different
question. | amjust a sinple statistician from
Boston so nmaybe | amoff but it seens to ne |ike
the sponsor keeps claimng that they have
significant results, especially with the addition
of data, and the FDA does not. Could we have an
agreenment? 1s this significance on the overall in
the subset or is there not significance,
statistical significance?

DR. PRZEPI ORKA: If | can just rephrase
the question, is it true you have shown both in 008
and 009 that the median survival for the breast
cancer subgroup is doubled and significant?

DR D AGCSTING Well, even in the
overall--there is a slide on page 28 and the p
val ues are 0.05 for overall survival in breast, and
I think somewhere there are al so sheets that have
significance or other survival. M understanding
fromwhat the FDA is saying and reading is that
there is not statistical significance with the

overall survival. |s that agreed upon?
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DR CAGNONI: |If we could have the slide
up, it summarizes the anal yses we conducted
foll owi ng the SAP.

[Slide]

The SAP specified eligible patients, two
co-primary popul ations, and this shows the
| ung/ breast co-prinmary popul ati on nmedi an survival
The original analysis is in white, 4.4 nmonths for
the controls, 6 nonths for the RSR13. The hazard
ratiois 0.81, the p value is 0.07. By the
prespecified Cox nmultiple regression that was
conducted as the SAP described, the p value is
0. 02.

DR. D AGOSTING But | thought the
prespeci fied anal ysis was an unadj usted | og-rank
test.

DR. CAGNONI: The primary anal ysis was
unadj usted | og-rank, correct.

DR D AGCSTINO So, it is not the 0.02

DR. TEMPLE: But it says eligible up
there. That is where the difference cones |

bel i eve.
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DR CAGNONI: That is the difference.

DR. TEMPLE: It would be good if everybody
addressed that.

DR D AGOCSTINO That is what | was going
to get to, are we dealing with different anal yses
or are we dealing with different groups of
i ndi vi dual s?

DR. TEMPLE: Different anal yses, at |east
in part.

DR PRZEPI ORKA: Go ahead, Dr. Sridhara

DR. SRIDHARA: The analysis that |
presented was in the I TT popul ation. Those were
the p values that | was presenting both in the
overal |l population as well as in the non-snal
cell /breast cancer population. The results that
you are seeing, both 0.07 and 0.05 in the non-snall
cell lung/breast subgroup are based on eligible
patients only. Even so, we wouldn't consider that
as significant since we are not conparing with 0.05
since there are multiple hypot heses.

DR D AGOSTINO So, in either sets of

data it is not significant.
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DR SRI DHARA: Correct.

DR. TEMPLE: But the reasons are multiple.
It is inportant to tease themout. | think, Raji,
you are saying with two co-prinmary endpoints you
don't test at 0.05, you test at sonething snaller
but nobody is quite willing to say at what, |
gather. So, that is one issue.

The other issue is the intent-to-treat,
the all patients, or the eligible and that needs to
be discussed too. Does everyone agree that |ITT was
the prespecified endpoint? Because, if that is so,

then that matters.

DR. D AGOSTING | was assunmi ng sonebody
el se would pick it up but if nobody does, | would
l'i ke to.

DR. TEMPLE: No, everybody needs to pick
it up.

DR D AGOSTINO | nean, it is usual that
you have an I TT sanple as the sanple that you are
anal yzi ng as opposed to sonme definition of
el i gi bl e.

DR PRZEPI ORKA: Dr. Cagnoni ?
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DR. CAGNONI: Yes, if | may have Dr. Scott
address the issue, please.

DR SCOIT: Actually, this takes a very
standard design that we, within the RTOG have used
for quite some time and nost of the cooperative
groups as well. That is, with a nmulticenter
clinical trial such as this, we are going to have
retrospective ineligibilities that are going to
occur. The design of this study, as specified in
the protocol, adjusted the sanple size by 5 percent
to account for the ineligibility that was expected
to occur. So, the definition that we have al ways
used is that eligible patients as randonized w |l
be anal yzed.

DR D AGOSTINO Is that unusual for the
FDA, to get that type of description?

DR. TEMPLE: Well, as a general matter an
after the fact exclusion raises potential problens.
You know, if you know exactly how it is done and
whether it is all blind, and stuff, that is one
thing. But if you don't know exactly howit is

done there is always a concern whether soneone is
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eligible or not has sonething to do with the
outcome. So, | don't think that is usual but other
peopl e who know nore about it can tell nme. It

woul dn't be usual in other clinical disciplines; it
woul d be quite unusual

DR PAZDUR. | would also like to point
out that if one takes a look at the ineligible
patients there are alnpst three times as many in
the control armas they are on the RSR arm |
don't know if these were prospectively suggested or
stipulated in the protocol about |eptoneni ngea
di sease, no neasurable brain | esions, dural disease
due to bone, snall-cell carcinoma--1 know the snmall
cell carcinoma was at | east one patient but are the
ot her ones prospectively stipulated in the
prot ocol ?

DR. CAGNONI: That is correct, these are
al | exclusions based on the protocol. The SAP
provi ded additional |evel of detail. In follow ng
ICH guidelines, all these ineligibilities were
determ ned on pre-random zation factors. The

specific eligibility criteria in the protocol that
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1 woul d be used to define ineligibility were al so

2 specified in the SAP and that was the anal ysis that
3 was conducted. The reviews for ineligibility were
4 conducted blindly by the sane team of radiol ogists
5 that conducted the response assessnent.

6 DR PRZEPI ORKA: Dr. Buckner?

7 DR. BUCKNER: Just a question for the FDA
8 statistics group, if you analyze just the eligible
9 patients do you agree that even with the primary or
10 the co-primary, in either set, there is a

11 statistically significant difference in survival?
12 DR SRIDHARA: The p values that the

13 sponsor presented, we agree with those p val ues

14 but, again as | said, in the non-small cell/breast
15 subgroup the p value of 0.07 and 0.05, with the

16 mul tiple hypotheses that we are testing, will not
17 be consi dered as significant.

18 DR PRZEPI ORKA: Dr. Pazdur, do you have
19 additional comments? No? Dr. Redman?
20 DR REDVAN: Just for clarification
21 pur poses, to the sponsor, confirmed responses are

22 defi ned how?
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DR. CAGNONI: Yes, the protocol did not
mandat e confirmati on of response.

DR REDVAN: R ght.

DR CAGNONI: So, what we did was in the
responders, we | ooked at those responders that had
a CAT scan or MRl at a minimmof 4 weeks fromthe
response to ternmination. W |ooked at those
patients and there was a certain nunber of patients
that did have CAT scans confirmed in those
responses. But | want to nmake it clear that that
was not an anal ysis per protocol

DR REDVAN: Then back to the FDA, there
is a statement on your slide 19, |ooking at the
exact same nunbers that the sponsor provided for
confirnmed responses--you state that there is no
appar ent advantage in response rate but you don't
give a p value. Not that | ambig on p val ues but
the sponsor gives a p value which is significant,
usi ng the exact sane nunbers.

DR. SRIDHARA: The p value is 0.06

DR. REDVMAN. The sponsor has the sane

nunbers and has a p val ue of 0.02--exact sane
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nunbers on their slide on page 33.

DR. CAGNONI: |If we can have the slide up?

[Slide]

Are you tal ki ng about confirned responses?

DR. REDMVAN:  Yes.

DR CAGNONI: In all patients these are
the confirmed response rates for the two arns,
non-small cell/breast co-primary and breast cancer
patients.

DR. REDVMAN. | was | ooking at all
patients.

DR. CAGNONI: All patients is the top row.

DR. PRZEPI ORKA: Any FDA response?

DR SRIDHARA: | think there were sone
slight nunber differences there. Let ne get to
t hat .

DR. PRZEPI ORKA: While she is doing that,
Dr. Martino, did you have a question?

DR. MARTING Two questions, both to the
sponsor. | need to understand nore clearly what
the causes of death were in the two popul ati ons of

breast cancer patients. Can soneone answer that
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one first? Did they die of system c disease? Did
they die of brain-related i ssues? And, was there a
di fference between then?

DR. CAGNONI: Yes, the specific cause of
death, results were collected. W asked the
investigators to define cause of death as
neur ol ogi ¢, non-neurol ogi ¢ or indistinguishable.
The problem w th eval uati ng cause of death in these
patients, this is very conplicated in this
popul ation. Can | have the slide up, please?

[Slide]

Let me show the results. The protocol
defined cause of death was neurol ogic,
non- neurol ogi ¢, indistinguishable or alive. RTOG
conbi nes i ndi stingui shabl e and neurol ogi ¢ and those
results are shown here. Using this classification,
for the control patients there were 49 percent
neur ol ogi ¢ versus 39 percent in RSR13; 51 and 62
However, what | am showi ng you is not the analysis
by protocol. The protocol included a category of
i ndi stinguishable that had a hi gh nunber of

patients.
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Let ne also add that at the time of this
anal ysis 21 of the 60 patients in the RSRL3 arm
were still alive, making the interpretation unclear
at this point. | would also like to ask, if | may,
Dr. Friedman who has experience in treating
patients with brain netastases, for his opinion on
cause of death as an endpoint in this popul ation
and the ability to discrimnate cause of death.

DR FRIEDVMAN: To be blunt, | don't think
we can do it. | think that is such a chall enging
proposition that in trying to discern why a patient
with brain netastasis died--from neurol ogi ca
conplications, fromsystenic disease in at |east a
third to 40 percent we sinmply can't tell.

DR MARTINO But | think those of us who
treat this disease, and there are those of us in
this room besi des the present speaker, oftentines
can tell a brain-related death froma liver- or a
pul ronary-rel ated death. It is not such an
i mpossi bl e task although, I will grant you, there
are patients where it is not so obvious. But you

have answered my question reasonably well enough
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1 that | am happy with that.

2 I have one nmore, please. In these

3 patients, | amassuming that this was, in fact,

4 first therapy for their brain netastases but what

5 was al | owed subsequently, because | am sure many of
6 these rel apsed and other things were done? Wre

7 there restrictions inposed on that?

8 DR. CAGNONI: Regarding the first part of
9 the question, prior therapy for brain netastases
10 was not allowed, with the exception of resection as
11 Il ong as the patient had nmeasurabl e di sease after

12 that resection, in other words, they were partial
13 Regar di ng subsequent therapy, | will ask
14 Dr. Elias, who is Director of the Breast Cancer

15 Program at the University of Col orado, to coment

16 on that since he conducted the review.

17 DR. ELIAS: Slide up, please.
18 [ Slide]
19 Just also to discuss the previous question

20 briefly, sometines patients nmay die of systenic
21 di sease but if they have uncontrolled brain

22 met astasi s you are nuch less likely to offer them
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further therapy. That is one of the reasons for
the i nmbal ance in the subsequent treatnent for the
RSR versus control groups.

In any case, this is subsequent treatnent
and, as you see, there is conparable anpbunt of
system c or subsequent brain netastasis therapy.
Clearly, our options after prinmary treatnment are
quite limted.

[ Slide]

Thi s anal yzes the percent of patients who
received different types of subsequent therapy.
Again, there is a slight predom nance of nore
chenot herapy bei ng given, although this is not
statistically significant but this also may rel ate
to the somewhat better Karnofsky performance status
of those patients. Very few patients got brain
surgery or stereotactic radiation

[ Slide]

This is the percent of patients who
received further therapy in terns of nunber.

[ Slide]

This is the bal ance between the contro
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and RSR13 group in terns of the specific agents
that we have seen.

DR PRZEPI ORKA: Before we go back to the
FDA, | just want outcone re-ask the question that
was posed before. |If | recall correctly, you have
now shown from 008 and 009, two studies, that the
medi an survival is doubled with RSR?

DR CAGNONI: That is correct, 008 did not
qui te doubl e the survival

[Slide]

It was 5.4 versus 9.7 in 008 and 4.5
versus 7.0. This is Cass Il patients. There were
very few Cass | breast patients in 008. This
compares the Class Il patients.

DR PRZEPI ORKA: Dr. Sridhara, did you
find the information you were | ooking for?

DR. SRIDHARA: | believe the applicant
presented that in all patients unconfirmed
responses were 37 versus 45 and we agree with that.
The p value is 0.067. However, in the confirned
responses--1 don't have the percentages but | can

tell you that in the control armthere were 43 of
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the 267 who had responses, and 61 of the 271, and
the p value that we got was 0.06 versus what the
appl i cant has given here which is 0.02

DR PRZEPI ORKA: Dr. Rednmn, does that
answer your question?

DR. REDVAN. Was that because you coul dn't
confirmsonme of the responses they confirnmed?

DR. DAGHER: Anot her point that may be
attributed to a slight difference in nunbers, and
we can discuss this, is that when we queried the
sponsor on this issue of confirmation they actually
gave us three sets of possibilities for patients
who may be considered "confirned." The first was
if some scan after the baseline and then a
subsequent scan--if you had the sequence of a CR
and then a CR they called that a confirned CR If
you had at sone point a PR and subsequently anot her
PR confirnmed, that was a PR But they al so had
this mddle category where if you were PR and then
CR--or | think it was CR and then PR, that is
right, so if you had a CR on one scan and then the

scan you got right afterwards was a PR, they
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considered that | think a conplete response.
don't know that we would agree with that
assessnent. So, there may be a slight difference
inthe interpretation of that m ddle group

DR. PRZEPI ORKA: (o ahead.

DR CAGNONI: May | make a conment ?

[Slide]

This is the response rate in the brain per

protocol. All these anal yses we are discussing
were not per protocol. The protocol specified that
they had to be done a certain way and it was done
the sane way in both arms, was revi ewed

i ndependently and is statistically significantly

hi gher in the lung/breast co-primary popul ation. |
woul d i ke to enphasize that.

DR DAGHER Also, | would like to
enphasi ze that the main point we were trying to
make is that, yes, the issue of do you have a
di fference between the two arns is a significant
i ssue but also with this endpoint of response rate
in the brain, what are the factors that would give

you certainty or uncertainty regarding the
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1 findings? So, the main points were this issue of

2 confirmation, which is only one of several; the

3 fact that you had steroids on board with nost

4 patients, which was appropriate but is certainly an

5 el ement that causes uncertainty when you are

6 | ooki ng at scans, edemm, etc.

7 The other two that Kevin nentioned, one of

8 whi ch was the fact that the protocol -specified

9 criteria did not require absence of any new | esions

10 when response, either CR or PR was called. For

11 that last one that | nentioned, and the sponsor

12 will probably comment as well, in terns of this
13 i ssue of not requiring absence of any new
14 | esions--that was a small nunber of patients. But

15 we are just showing that there are several points

16 here that make us uncertain about the contribution

17 of RSRto the response in this particular trial
18 in the particular subgroup for which benefit is

19 cl ai ned.

20 DR. PRZEPI ORKA: Dr. D Agostino?
21 DR D AGCSTING M point is probably |ost
22 now but | just wanted to nake sure that it was
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under st ood that when you ask about the two studies
in the breast cancer results, in fact, we have to
renenber that the first study was a registry
conparison but, nore inportant, the second study
was not a planned group that was actually | ooked
at. So, the statistical significance, be it double
in terms of nmagnitude, could be questioned or
shoul d be questioned, and al so the sanple size--we
are dealing with only 20 percent of the origina
sanple so we are getting down to a smaller subset.

DR. PRZEPI ORKA: And | think | asked that
question because it was significant and it was
reproduci ble. So, even though it is not
statistically valid it is certainly striking.

DR D AGOSTING | don't know the history
but why didn't they focus the second study on that
group, given that they had something with the
registry? Did they go back later on and find out
it was in the registry as opposed to designing the
study? It doesn't look like they designed the next
study with that result. If you give nme enough

time, | probably will find a subgroup that is
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1 significant in both sanples also.

2 DR. PRZEPI ORKA: Dr. Buckner?

3 DR. BUCKNER: | have three questions

4 related to the response endpoint. First of all,

5 there was a statement that |ooks like 13 of the 115
6 patients were not assessable for response and that,
7 in fact, the median survival of those with m ssing
8 data was 0.99 nonths in the RSR armand 2.7 in the
9 control arm |Is that correct? Mre than 10

10 percent of your cases had ni ssing data?

11 DR. CAGNONI:  Yes.

12 DR. BUCKNER: The second regards scans.
13 Were patients required to have identical type of

14 scans for conparison? For exanple, response

15 assessed, CT conpared with CT scan?

16 DR. CAGNONI: Correct.

17 DR. BUCKNER: And that was prespecified in
18 the protocol, that they nust have the same type of
19 scan for conparison?

20 DR. CAGNONI: That is correct.

21 DR. BUCKNER: The third question, were

22 patients required to be on a stable dose of
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1 corticosteroids prior too the baseline scan for a
2 certain period of time before they were assessed
3 for response?

4 DR CAGNONI: No. However, nunber of

5 patients on steroids, mean nmedi an dose, dose

6 adj ustnents, increases, tapers and | ength of

7 steroids in days was conparabl e between the two

8 arms. There were no differences, as the FDA I

9 think inplied in one of their slides.

10 DR. BUCKNER: Were there in fact patients

11 that were called responders that had a new | esion
12 on a subsequent scan?

13 DR. CAGNONI: A small percentage of

14 responders had new | esi ons.

15 DR. BUCKNER: What percentage was that?
16 DR. CAGNONI: Four percent and six

17 percent. Cam we have the slide up, please?

18 [Slide]

19 Si x percent of patients in the contro
20 new brain | esions and four percent in the RSR13
21 arm

22 DR. BUCKNER: And those were stil
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consi dered responders?

DR. CAGNONI: That is correct. Dr. Dagher
expl ai ned that the way the protocol was witten,
response could be deternined as a PR or CR even in
the presence of new |l esions. Wen the study was
desi gned t he sponsor was advi sed that reseeding
could occur from extracranial system c di sease and,
therefore, to assess truly their response in the
brain new | esi ons should not be accounted for. The
percentage of new brain |l esions was very small and
there were no new brain |l esions in the breast
cancer patients that received RSR13.

DR. BUCKNER: Thank you

DR. PRZEPI ORKA: \What percentage of the
pati ents had henobgl obi nopat hi es such as sickle cel
anem a?

DR. CAGNONI: W did not screen for
henogl obi nopat hi es. Henogl obi n el ectrophoresi s was
not done.

DR. PRZEPI ORKA: And is there any
information fromthe clinical studies to suggest

that the abnormal henogl obins ni ght react
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differently or confer additional toxicities?

DR CAGNONI: | will have Dr. Steffen,
head of pharmacol ogy/toxi col ogy, answer that
quest i on.

DR. STEFFEN: In |aboratory studies using
human sickle cells, fetal cells and adult normal
henogl obi ns, red blood cells RSR13 has no effect on
rheol ogic activity and the p50 effect is simlar
across all henogl obin types studied.

DR PRZEPI ORKA: Dr. Buckner?

DR. BUCKNER: | amsorry, on the response
criteria one other question, if | may, what
proportion of your patients were followed by CT
scan and what portion by MR ?

DR. CAGNONI: The nmajority were MRIs. |
can't give you the exact nunber. W can try to get
it for you in a few mnutes but the magjority were
MRI s.

DR. PRZEPI ORKA: O her questions? Dr.
Templ e?

DR TEMPLE: | amsorry to be dense about

this, it is really a question for both groups, when
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you nodified the study to give yourself co-prinmary
endpoi nts you nust have identified a critical alpha
for each of the endpoints. It wouldn't be the
usual 0.05 ones; you had two of them So, what was
it? That is one question.

The second is, was your prinmary endpoint
for the primary analysis the intent-to-treat
popul ation or the eligible patients population? It
must be in the protocol or the statistica
anal ysis, it nmust be somewhere. |If Raji disagrees
with that, | want to hear what the disagreement is
because | have the sanme probl em Ral ph does. W are
sort of talking beside each other.

DR. CAGNONI: We will have Dr. Scott
coment on that.

DR SCOIT: Sure. The anal ysis was
specified as eligible patients as random zed--in
t he protocol

DR TEMPLE: In the protocol?

DR. SCOIT: In the protocol. Beyond that,
the appropriate adjustnment here that we used in the

protocol basically states that we will take the p
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val ues, order them and then conpare the highest p
value to 0.05. |If that is not significant, then
the next highest p value to 0.25, and so on unti
you get down to statistical significance. |n other
words, if we have 3 p values and they may be
ordered as 0.13, 0.08 and then 0.05 or 0.02 or
0.017, sonewhere around there, then we woul d adj ust
the p val ue because the first one was not
significant, the second one was not significant and
then the third one woul d be adjusted at 0.05

di vided by 3, which would be 0.0167. Does that

hel p?

DR. TEMPLE: | think so but by that
standard--you only had two co-primaries. |t sounds
i ke that procedure would not |eave, say, 0.05 for
the small cell plus breast as significant.

DR. SCOIT: Right.

DR TEMPLE: Would that be true?

DR SCOIT: That is correct. Right, as
Il ong as the overall one was not significant it did
not | eave 0.05 and we didn't make the connection

that the unadjusted log-rank at 0.05 for the
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1 updat ed data anal ysis--we did not say that that was

2 statistically significant.

3 DR. TEMPLE: Let nme be sure | get this,

4 for the total population that is not significant.

5 That is clear, even in the new adjusted one.

6 DR SCOTT: Right.

7 DR. TEMPLE: And when you nake what ever
8 the right correction is for the second co-primary,
9 the lung/breast, that wouldn't be either. Right?
10 DR D AGOCSTINO That is what | was asking

11 before and | thought | got the answer that neither

12 woul d be significant.

13 DR SCOIT: Right, and then the contention

14 that we had, which was that we needed to make an

15 adj ustnent for the heterogeneity by using an

16 adjusted p value, an adjusted test such as either a

17 stratified |l og-rank or Cox analysis. So a Cox

18 anal ysis, as defined in the protocol, was perforned

19 and that reaches statistical significance.

20 DR. TEMPLE: Wthout dismssing it, that

21 wasn't identified as the primary analysis. | nean,

22 sonetines you do things that aren't specified,
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understand, but it was not the primary anal ysis.

DR. SCOIT: It was specified in the
protocol though as a confirmatory type of analysis.

DR. TEMPLE: As exploratory, but if you
fail on the others you don't usually do
exploratory. Wuldn't that be true?

DR. SCOIT: Not necessarily. | don't
agree with that and I will explain why. That is,
when we design these studies and we design the
trial with the log-rank and al so a Cox anal ysis
with the intent to use that analysis, we know
through simulation analyses and in the statistica
literature that you | ose power if there is a
heterogeneity in the data set. Thus, the only way
that you can retain that power as designed through
the paraneters of the study is to do a Cox anal ysis
or stratified | og-rank.

DR TEMPLE: But nothing stops you from
havi ng specified that as the primary analysis in
case there was heterogeneity. | mean, it is not
commonly done but you could do that.

DR SCOIT: Right. W could have done
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that. Wen | was part of the teamthat designed
this study, back in the late '90s and early 2000,
we didn't have the heterogeneity sinulations
performed. So, at that tinme what we did was the
unadj usted log-rank. So, | really believe that the
statistical literature has hel ped us along that way
in showing that aside fromstratification the way
to adjust for the heterogeneity is also in a
stratified | og-rank.

DR. TEMPLE: | am not sure anybody woul d
di sagree with you but when it is done after the
fact the inplications are sonewhat different.

DR SCOIT: But it was specified that we
would do that. | mean, it is not |ike we | ooked at
it and we saw, oh gee whiz, we mssed and we are
going to go back and do sonething different. W
actually did what we specified in the protocol

DR. TEMPLE: But you do wish it had been
the primary anal ysis now, of course.

DR. SCOIT: No, but it was part of the
primary anal ysis.

DR TEMPLE: Not exactly.
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DR. PRZEPI ORKA: Dr. D Agostino?

DR. D AGOSTING It wasn't the primary
analysis. It says "exploratory" and you did nake
protocol anendnments al ong the way that were
accepted. |If the statistical literature informed
you that that woul d have been a better anal ysis or
analysis to tie into the primary you had plenty of
opportunity to do it before the data set was
|l ocked. So, | amreally not follow ng the
statenent that the decision was nade years ago. To
me, it is not the primary anal ysis.

Qpen Public Hearing

DR. PRZEPI ORKA: Any ot her questions from
the committee? Hearing none, we are going to nove
on to the open public hearing. W have one speaker
and | need to informthe group that both the
believe in a transparent process for information
gathering and decision-making. To ensure such
transparency at the open public hearing session of
the advisory committee nmeeting, the FDA believes
that it is inportant to understand the context of

an individual's presentation. For this reason, the
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1 FDA encourages the open public hearing speaker, at
2 the begi nning of your witten or oral statement, to
3 advi se the commttee of any financial relationship
4 that you may have with the sponsor, its product

5 and, if known, its direct competitors. For

6 exanple, this financial information may include the
7 sponsor's paynent for your travel, |odging or other
8 expenses in connection with your attendance at this
9 meeting. Likew se, the FDA encourages you, at the
10 begi nning of your statenent, to advise the

11 committee if you do not have any such financia

12 relationships at all. |If you choose not to address
13 the issue of financial relationships at the

14 begi nning of your statement it will not preclude

15 you from speaking. Qur first speaker is Peggy

16 Wessel ski

17 M5. WESSELSKI: Good afternoon. M nane
18 is Peggy Wessel ski and | am a cancer survivor. |
19 have been happily nmarried for 28 years to ny

20 husband, Fred. W have three wonderful daughters,
21 one of which is with nme today, ny ol dest daughter,

22 Amanda.
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I was first diagnosed with stage 4
i nflamrat ory breast cancer. At that tinme, ny
youngest daughter was in the first grade. | never
asked God why ne but | did say Lord, ny girls need
me. And, after much prayer | realized that mny
girls would be fine with their daddy and with God's
help. After all, He could be with them 24/7. He
woul d be a better caregiver than | could be.
surrendered ny illness to the Lord for His will to
be done, not nmine. He has been bl essing nme ever
si nce.

| have a lot of stories | could tell you
but we are here to tal k about RSR13. It was
January, 2002 when it was discovered that the
cancer had spread to ny brain. There were five
tunmors, one of which had fluid around it. Dr.
Gabriel Hardabaji is my breast oncol ogist. He was
out that day and | received the results--1 am
sorry, he was out that day and | received the
results fromthe MRl fromDr. Therialt who gave me
the news. | had already survived a lung nmet. but

this sounded nore serious to ne. Dr. Therialt said
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1 that | would qualify for a study which he highly

2 r ecomrended.

3 Arrangenents were quickly made for nme to
4 see Dr. Eric Chang. First the research nurse cane
5 up and sat beside me. Her nanme was Chris. She

6 told ne all about the study and expl ai ned t hat

7 originally she was allowed only ten patients. She
8 al ready had those ten patients but she had just

9 found out that she could have another ten. Chris
10 smled at me and she said, "you'll be nu nunber

11 el even." That said to me that God had gone before
12 me and nade provisions so that | could take part in
13 this study.

14 Chris went on and told ne that al

15 patients in this study would have whol e brain

16 radi ation and recei ve oxygen but that sone patients
17 woul d receive a 30-minute drip which was RSR13.

18 She infornmed me that the conputer would randomy

19 pi ck who woul d receive the drip. At that noment |
20 thought if this is a good drug | know | am going to
21 get it. | could already see God's hand on it

22 Everyt hi ng happened so quickly that day
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while | was being set up for the study, | lay stil
on the table having my helmet nmade for radiation
It sounded |ike a dozen people were in the next
room di scussing nmy case. | heard my nanme a few
times. | lay there thinking how bl essed | was.
They were scurrying around as if | were a
celebrity.

Later Chris came back and | et me know t hat
I woul d, indeed, be receiving RSR13. The
treatnents went well. It didn't seemto cause any
side effects that | can renmenber. | did have a | ot
of fatigue which ny doctor told ne that | would
experience. After treatment | remenber being
warned that my first MR, which would be one nonth
| ater, would probably not show i nprovenent because
radi ati on works down the road. But one month after
the treatment with RSR13 and radiation ny first M
did show i nprovenent. Each MRl showed nore
i mprovenent until there was only slight evidence
that something was there.

It has been alnpbst two and a hal f years

now and | amdoing well. | am going about ny
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1 normal activities, doing anything and everything

2 with nmy famly, enjoying my life to the fullest.

3 My youngest daughter, who is a freshman in high

4 school now, keeps nme on the run. | am so thankful
5 for MD. Anderson, for Dr. Chang and for the

6 clinical trial that God allowed ne to be a part of.
7 I amthankful that | was nunber el even and that |

8 did, indeed, receive RSR13.

9 Through nmy experience in fighting cancer
10 for eight and a half years, | have nade friends
11 with many ot her breast cancer patients. It is ny

12 hope that if they develop brain nmets. they will be
13 guarantied this same opportunity to receive RSR13
14 that | had. | truly hope that you will recomrend
15 to the FDA that they approve RSR13 to nmmke it

16 available for all nmy friends and for other patients
17 with brain nets. as well. Thank you.

18 DR PRZEPI ORKA: Thank you. W appreciate
19 your coments. Lenny Matthews has asked to speak.
20 Is Lenny Matthews here? No? Okay, we will

21 continue on and the next presentation is by Dr.

22 St ephen Geor ge.
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1 Subgroup Analysis in Cinical Trials
2 DR. CEORGE: Well, | amdoing sonething a
3 little different. | amnot speaking directly to

4 this application but giving a little, brief priner
5 on some generally accepted nethodol ogi c principles
6 inclinical trials as they relate to subgroup

7 analyses. It is, of course, relevant to this

8 di scussi on today but also to other discussion we

9 have on this committee

10 [ Slide]
11 First, what do we nean by subgroup
12 analysis? | think it has been clear that it is an

13 anal ysis of treatnent effects within subgroups of

14 patients on a clinical trial. The first question

15 that arises is why would you want to do this? |If

16 you designed it to do an overall test, why don't |
17 just do that and go home? Well, the answer is we

18 all have a suspicion that maybe there is sonething
19 going on that the treatnent effects are not the

20 same in all patients on the study so it is a

21 natural kind of thing and hunans want to search

22 around and find these kinds of things.
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[Slide]

How often are these done? Well, this
first paper | found said that approxinately 50
percent of reports of random zed clinical trials
contain at |east one subgroup analysis. Actually,
Pocock has done a nore recent anal ysis where the
answer is nore like 70 percent. | amactually
surprised it is that low \Wen | read the
literature | thought it was 100 percent.

The second quote cane for |.J. Good, back
in the '80s, who said that deciding on analysis
after looking at the data is dangerous, useful and
of ten done.

[Slide]

Now, what are the basic problens with
subgroup analysis? Well, the first one you have
al ready heard a lot about. | will go into this a
little nore and explain what this neans but the
first is increased probability of type-1 error (the
nul | hypot hesis) when there is really nothing going
on. |If we |ook around, we have an increased chance

of spotting sonething and that woul d be erroneous
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in that setting.

The second is a problemsort of in the
other direction. It is decreased power or what is
called an increased type-2 error in the individua
subgroups when, in fact, the alternative hypothesis
is true, say, for exanple if the overall truth is,
unbeknownst to us, that there is an effect overal
and it is the same in all subgroups and if we start
| ooki ng at subgroup and we are going to find a | ot
of themthat aren't significant and nmaybe make the
wrong conclusion in the other direction

The last is what we have seen already,
that all of these kinds of things create great
difficulty in interpretation

[ Slide]

What | would like to do first is point out
what are sone general assunptions behind doi ng
clinical trials in the first place. Wll, the
hypot heses that we are testing usually address an
overall or what mght be called an average
treatnment effect in the study popul ation.

The second point about that is that there
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is no assunption in this of honpgeneity of effect
across subgroups. W are not assuming that the
treatnment effect is the sane in all subgroups just
because we are doing an overall test. But what we
are generally assunming to be the case is that the
direction of that effect, not necessarily the
magni tude but the direction of the treatnent effect
is the same in all the subgroups. That is, we
woul d be very surprised, because of the way we
determine eligibility criteria and set up the tria
inthe first place, if we saw a result that showed
that treatnment A worked in this subgroup and
treatnent B worked in that subgroup. Morre likely,
we would see that if there is an overall effect
treatment A might work better in some groups than
others, but it is all sort of in the same genera
direction.

[ Slide]

The inplications of these kinds of
assunptions that are behind nmost clinical trials
are that the overall treatnent conparisons are of

primary interest, and that is really what we did
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the trial for. W can use stratification or
regression techni ques to adjust the overal
conpari son for subgroups or covariates if we w sh
but, again, those should be specified clearly in
advance. Subgroup anal yses thensel ves are
general ly of secondary interest as hypothesis
generating techni ques for future studies.

[ Slide]

I think the key point about these subgroup
anal yses is whether they were planned or not. So,
I have nmentioned somet hing here, the pre-planned
anal yses or hypot hesi s-driven ki nds of
anal yses--the subgroup hypotheses are specified in
advance and supposedly, because we have done that,
we can control the error rates or the error rates
can in principle be addressed but, as | will show
you in just a second, that is not always so easy.
It is a tricky business even when it is
pre-planned. By the way, pre-planned does not nean
you just said ahead of time that we were going to
| ook sonething. That is not the sane as actually

pre-pl anni ng the anal ysis.
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The second type of subgroup anal yses are
unpl anned anal yses or what woul d be expl oratory
anal yses. These are either anal yses suggested by
the data or an exhaustive search for differentia
treatment effects by subgroups. This is often
called by the pejorative termas data dredging,
al though that is perfectly reasonable, again, if
you realize that what you are doing is generating
hypot heses.

The problem wi th the unpl anned anal yses is
that you have inflated error rates and, in fact,
you don't know what those error rates are because
you really haven't specified what you were going to
do.

[Slide]

There are a couple of things in the | CH
gui del i nes that address subgroup anal yses directly.
Here is one fromthe guideline E3, which is on
publication results, and it says it is essential to
consi der the extent to which the anal yses were
pl anned prior to the availability of data. This is

particularly inmportant in the case of any subgroup
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anal yses because if such anal yses are not
pre-planned they will ordinarily not provide an
adequat e basis for definitive conclusions.

[Slide]

In guideline E9, which is on statistica
consi derations, says clearly that in nost cases
subgroup or interaction anal yses are exploratory
and should be clearly identified as such. These
anal yses should be interpreted cautiously. Any
concl usion of treatnent efficacy or |ack thereof or
saf ety based solely on exploratory subgroup
anal yses are unlikely to be accepted.

[Slide]

What about these error rates? What are we
tal ki ng about here? |If you |ooked at k independent
subgroups and there is really no difference in the
treatnments, the probability of finding at |east one
is represented by this formula, here. For exanple,
if you used the 0.05 |l evel and | ooked at 10
di fferent subgroups your chance of finding at |east
one is 0.4; it is not |longer 0.05

[Slide]
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1 Here is just a graph of that, show ng that

2 this increases quite rapidly as a function of the

3 nunber of subgroups. This is when you know the
4 nunber of subgroups.
5 [Slide]

6 So, what can we do about it? Well, of

7 course, one way is to control error rates. Well

8 for planned subgroup anal yses you can control the

9 overall type-1 error rate. One conservative way is
10 to use this thing that is often called a Bonferron
11 correction, which is to sinply divide the overal

12 error rate by the nunber of anal yses you are going

13 to do. O course, that gives you a rmuch snaller

14 al pha | evel on each particular test.

15 In this case, the power or the probability

16 of detecting real differences when they are present

17 is sharply reduced in individual subgroups. O

18 course, for unplanned anal yses we don't know k and

19 the error rates are really unknown, as | have
20 al ready menti oned.

21 [Slide]

22 Here is a hypothetical exanple and | will
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show you a real exanple of where this happened and
I think caused some problens. Let's suppose we
have two groups, experinental and control. CQutcone
is overall survival. The null nedian is 12 nonths,
meaning if there is really no difference in these
treatnments and all we are doi ng when we are
randoml y assigning themis sort of randomy
assigning people to the sanme thing, we would expect
about 12 nont hs.

Alternatively, if the experinmental
treatment is working, let's suppose the nedian
woul d be 16 nonths long. That is a 25 percent
reduction, 0.75 hazard ratio. Let's suppose we do
this trial with 36 nonths accrual, 12-nonth
foll owup, 500 patients on this study. W want a
0.05 overall al pha |evel and suppose the power is
0.8. Now, we have a couple of subgroups here.
There are nales and fenales. Let's suppose that 70
percent of themare nales in this study, about 350
mal es and 150 femal es.

[Slide]

What could we do? Well, you could do
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1 subgroup tests with no adjustnment--not a good idea
2 but we could do it, and we use 0.05 in each of the
3 two subgroups. The overall type-1 error rate has,
4 of course, junped up. It is no longer 0.05; it is
5 closer to 0.1. But also the power, the ability to
6 pick up the difference in the males is only 0.64

7 and in fenmales it is only 0.33. 1In fact, the

8 probability that the correct conclusion is reached
9 in both subgroups, nmales and females, if in fact it
10 is true that there is this difference in both

11 subgroups is only about 20 percent, 0.21

12 [Slide]

13 Let's say, okay, that is not too god but
14 at least we want to control the type-1 error rate
15 so we could do this sort of conservative thing

16 suggested before and divide by 2. So, we use 0.25
17 in each subgroup and, therefore, the overall type-1
18 error rate is controlled. It is less than 0.05

19 But now, because we have nmade it harder to reject
20 the hypothesis in the subgroups, the power is about
21 half in the mal es and only about a quarter in the

22 femal es and the probability that the correct
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1 conclusion will be reached when, in fact, there is
2 somet hing going on is very poor. So that is not

3 good. By the way, the only way to fix this is to
4 have a very | arge sanple size

5 [Slide]

6 Now | et nme give you a real exanple where
7 think this occurred in al nost exactly that kind of
8 scenario. This is what | call the aspirin exanple.
9 I amnot going to go into great detail here but in
10 1978 there was a publication by the Canadi an

11 Cooperative Study Goup of an excellently done and
12 well run clinical trial of aspirin and another

13 drug. | amjust going to focus on the aspirin.

14 This was published in 1978 in the New Engl and

15 Journal of Medicine. Their conclusion in the

16 abstract, and enphasi zed in the discussion, was

17 anong nen--anong nmen, renmenber--nmen and women were
18 on this study, the risk reduction for stroke or

19 death was 48 percent, whereas no significant trend
20 was observed anong wonen. We conclude that aspirin
21 is an efficacious drug for nen with threatened

22 stroke.
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[Slide]

Here is what this was based on. The first
row here gives nales and the columms give aspirin
and no aspirin. Anong the males there were 85
events, strokes or deaths, 29 on the aspiring group
and 56 on the no aspirin group out of the total
nunber of subjects of around 406. So, it is about
70 percent and a great predoni nance of events were
in the no aspirin group, indicating an advantage
for aspirin. 1In females, in fact, the advantage
seenmed to go in the other direction. [If anything,
there were nore strokes or deaths in the aspirin
group anmong fenales, only 29 events total and the
total nunber of subjects was only 179. The tota
nunber of events, if you just |look at that, which
is what the trial was designed to do, still favors
the aspirin group.

[Slide]

If you translate that into things that we
like to | ook at on these trials, which is the risk
reduction in stroke or death, if you just | ook at

that first row again for nmales, the risk reduction
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1 was about 48 percent. That first columm, by the

2 way, i s observed over the expected nunber of events
3 in the categories. But the risk reduction was about
4 48 percent. That is a very dramatic risk for

5 mal es, chi square value 8.2, p value 0.004, nonina
6 p value. For females it actually increased by 42

7 percent, a chi square, but not a significant

8 result. Overall the risk reduction was about 30

9 percent and a barely significant result by the

10 usual criteria.

11 [Slide]

12 Now, ten years later a |large neta-analysis
13 of all results of various types of antiplatelet

14 treatnents was published in which they concl uded,
15 anong other things, that overall allocation to

16 antiplatelet treatnment reduced vascular nortality
17 by 15 percent and non-fatal vascul ar events, stroke
18 or nyocardial infarction, by 30 percent. | don't
19 have tinme to go into the details but basically they
20 found there is no difference in males and femal es.
21 Aspirin worked, and it worked to reduce the

22 nmortality approximately by what the Canadi ans got
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intheir first study ten years earlier. During
those ten years, what was the advice given to wonen
inthis situation? So, it can happen. There can
be some real mistakes made in | ooking at subgroup
anal yses.

[ Slide]

What can we do about this? How do we
i nterpret subgroup anal yses? W know they are
going to be done. Here are sone guidelines that
were presented several years ago--or sone of them
and | didn't put all of themon here--to | ook for
when you are readi ng about subgroup anal yses that
are done. First, were there a priori hypotheses
stated? As | nentioned, | think that is the nost
i mportant one. Second, what is the clinica
i nportance of the difference if it is really real?
Third, did they assess the statistical significance
properly? |In sone cases, if it wasn't planned, of
course, this may be al nbst inpossible. |Is there
consi stency across studies? This is inportant but
it inplies there is nore than one study. And, is

there any indirect supporting evidence either from
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preclinical studies of other theoretical reasons
why you expect that subgroup to be different? That
one is probably a weak one. Humans are remarkably
adapt at coming up with reasons for anything they
find.

[ Slide]

One thing | wanted to nmention briefly is
the idea of a treatnent-covariate interaction
because nobody has tal ked about that today. This
is sort of a generalization of subgroup concepts.
Basically, the idea is you don't have to be really
tal ki ng about subgroups, identified groups of
people. You can use so-called covariates that are
continuous. For exanple, if you have age you don't
have to say age above 65/bel ow 65 you can use it as
just a continuous variable. Then you can use this
for testing for what are known as
treatnent-covariate interactions. Basically, it
means does the treatnment differ in the sense of
having an interaction with this covariate. There
are quantitative interactions, which is what is the

nmost conmon ki nd of thing, where the treatnent
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1 effects are in the same direction but of different
2 magni tude, and qualitative interactions where the
3 treatnment effects are actually in opposite

4 directions, which would be rare.

5 [Slide]
6 This sinply indicates the kind of thing
7 that | amtal king about. |If you have a contro

8 treatment and a covariate, males and fenal es again,
9 and an out come dependi ng on which treatnment group
10 you are in, whether you are male or fermale, and an
11 interaction term this beta-3, XZ. So, if you | ook

12 across the rows here, fermale and nale, the

13 treatnment effect in females is beta-1; the

14 treatnent effect in males is beta-1 plus beta-3.

15 So the statistical test becones one of sinply

16 testing for beta-3. The reason | ampointing this

17 out at all is whether beta-3 is zero. If it is not
18 zero then there is something going on

19 [Slide]

20 So, what are sone strategies we could use
21 when we are interested in subgroup anal yses? First

22 of all, we could design for the overall hypotheses
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but test within predefined subgroups. As | have
al ready noted, that has a high overall error rates,
| ow power in the subgroups and bi ased esti nates.
haven't enphasi zed bi ased esti mates but what
happens in these subgroups when you find a
difference is that it is known to be biased. That
is, it is going to be larger on average than what
the truth is because you searched and haven't found
it. This is not a good thing. |In other words, in
the aspirin exanple you could have guessed t hat
that effect in the males was too high. It was just
sort of inplausible, and that is what happens when
you | ook in these subgroups.

Second, we could design for the overal
hypot heses but test for prespecified
treatnent-covariate interactions, which is what |
just nentioned in the last slide. That | think is
a good strategy but it has | ow power to detect even
nmodest interactions. The only way around this is
to get much larger studies, which is a depressing
point. So, there is nothing easy there.

[Slide]
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Third, we could design for the overal
hypot heses as before and conduct unpl anned,
expl oratory anal yses of subgroup differences.

This, of course, gives us unknown error rates.
That is why we really say this is a

hypot hesi s-generati ng exercise for future study.
It doesn't nmean it is wong to do this. There
isn't anything wong with it, it is just that you
have to recognize it for what it is.

Last, we could actually design for
prespeci fi ed subgroups or interactions. That
allows us to control for the error rates but
produces depressingly large studies that are often
al most i mpossible to do.

[ Slide]

So, what is the conclusion fromall this?
One is that | think pre-planning is key. It is
very inportant to think very clearly about what you
are doing and how you are going to do it,
particularly in a regulatory setting. You can get
away with this nore if you are just trying to

publish a scientific paper, as people obviously do,
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1 but it is alot nore difficult in a regulatory
2 setting.
3 Second, we do need larger studies if we

4 are really going to do proper subgroup anal yses.

5 There is actually no way around that, | don't
6 think.
7 Third, exploratory anal yses are good for

8 hypot hesi s generating but really are not convincing
9 by thenselves. The last point is nore than one

10 study is very inmportant for validation. It would
11 make results much nore believable if you find two

12 studies with a strong subgroup interaction. That

13 isit.
14 Commi ttee Di scussion
15 DR PRZEPI ORKA: Thank you, Dr. George.

16 do wi sh you had given your presentation earlier.
17 It would have assisted in our discussion but if we
18 have any questions for him now would be the tine
19 to do so. Hearing none, we will take a 10-minute
20 break. If we can return here at 3:25, we can get
21 started with the questi ons.

22 [Brief recess]
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1 DR. PRZEPI ORKA: W are going to get

2 started. W are now into the question portion.

3 Thank you for the brief and unbi ased questions for
4 the afternoon. The committee has received a copy
5 of the questions and the data that is felt to be

6 ger mane.

7 When the primary analysis in the overal
8 study popul ation is negative, subgroup anal yses are
9 considered to be exploratory, i.e., not capable of
10 provi ding a conclusive finding. Al though there

11 coul d be exceptional cases, these anal yses stil

12 pose multiplicity and potential bias problens.

13 So, question nunber one is, in fact, the
14 survival analysis in the overall popul ation of the
15 random zed trial is negative. Do the observed

16 survival results fromthe single study in the

17 subgroup of patients with nmetastatic to the brain
18 represent substantial evidence of RSR13 efficacy in
19 thi s subgroup?

20 W will first open the question up to

21 comments and at the end of the comments call the

22 vote. Any coments fromthe committee? Dr.
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1 Marti no?

2 DR. MARTING Well, first of all, | want
3 to thank the sponsors for realizing that this is a
4 fairly serious set of circunmstances that they are

5 dealing with and, you know, for all of those of us

6 who take care of breast cancer patients as well

7 all the other people with brain netastases, that

8 someone is directing attention at this is |audable,

9 and for that | amgrateful to them

10 This data is very neaningful to ne because

11 it is an area that | deal with a great deal so

12 appreciate its inportance, and | do have the sense

13 that there probably is sonething going on here

14 which is of value. The issue for neis, is it of

15 sufficient value for us to change the way that we

16 practice oncol ogy?

17 Because if an agent is approved severa
18 things followthat. One of the things is that the

19 agent is then used for the population for which an

20 application is sought and given. But nore than

21 that occurs, and that is that clinicians who have

22 other patients for whomthey nean to do the very
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best start to then ask the question, well, if it
works in population A surely it must work in B, C
D etc. So, then a generalization of a behavior
occurs.

So, for all of those things to be all owed
one has to assune a great deal of responsibility
and thinking through not only the sinple decision
of this drug in this population but the
consequences that follow. | think I sinply want to
remind all of you that that is, in fact, what we do
when we nake these decisions. It isn't sinply that
we approve sonething for a patient popul ation
Medi cal behavi or expands beyond that and we have to
take all of that into consideration here.

The other issue that is of great concern
tonme is that | realize this conpany has anot her
study that they have started in the popul ation of
interest. |If we decide today to proceed with this,
what will happen to that trial? Wll, you all know
the answer to that. You have seen it over and over
and over. The answer is that that trial will not

accrue. We will never know an answer which is
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based on nore substance than what we see today, and
so that is the other responsibility that we have to
take on our shoul ders.

DR. PRZEPI ORKA: Dr. D Agostino?

DR D AGOCSTINO | was enbarrassed to
raise nmy hand and said | et sonebody el se raise the
first issue, but she stole nmy thunder. This is an
unspeci fi ed subgroup. | realize that you | ook back
at the registry and see results but it is based on
18 breast cancer patients. W have this study with
the subgroup showi ng sonme real interest,
unfortunately not specified. Then we have an
ongoi ng study which will be doomed if we make a
m st ake by over-interpreting the results that we
have before us, and | think it really is an
over-interpretation even if there wasn't that other
study out there, and | amvery excited that there
is. Reading too nuch into this data |l think is a
real problem | think this really is unspecified
and is very problematic in howto interpret it.

DR PRZEPI ORKA: Ms. Portis?

MS. COMPAGNI - PORTIS:  Yes, | would just
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like to say as a person living with breast cancer
and al so as a patient representative and soneone
who has an opportunity to work a |l ot with people
with netastatic disease that | know that even snall
results can be significant to a patient or a few
patients and that that is inmportant. Yet, | think
that these results are too prelinmnary and | really
think it is inportant that this other trial goes
forward. | know that recruitnent for the trial has
al ready sl owed down because this was brought before
the FDA, and | think it is really inmportant that
that study goes forward. So, | think we always
need to let the science lead and | don't think we
have the data yet that we need. Thank you.

DR PRZEPI ORKA: Dr. Buckner?

DR BUCKNER: Looking at the data we have
and one of the problens that we have with subsets
plus the statistical issues is are we really
conparing apples with apples? And, |ooking for
sources of real inbal ance between the arns has been
al luded to generally but not quite specifically,

not in a sunmary fashion. So, when | was | ooking
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at this | basically went through what are the
factors that | thought favored the RSR arm and
bal ance in favor of RSRwith nothing to do with
treatnment efficacy; what favored the control; what
seened to be bal anced and what were the unknown
factors. Al of these have been alluded to but
just to list thembriefly, there were several that
actually favored RSR13, specifically fewer brain
nmet astases in each patient and al so | ess of the
bi di nensi onal products, so basically |ess disease
in the brain; less disease in extracranial sites
and normal nunber of netastatic sites; nore
systenmic therapy really, nore chenotherapy and nore
hormonal therapy in the patients on the RSR13 arm
I's that because they had better outconmes going into
the radiation treatnent or better outcones coning
out? That is hard to sort out. 1In fact, a
slightly better performance score in the RSR

There was at | east one neani ngful variable
that | think favored the control, which is that a
better baseline nental status generally portends a

better outcone in patients with brain netastases.
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Then there were a nunber bal anced, as we know, RPA
class, post-RSR treatnment of brain netastases, age,
di stal nmetastases and, as Joanne pointed out,
several inportant unknowns--the ER and PR st at us,
the HER2 status, the prior nunber and types of
chenot her apy.

But putting it all together, even if there
weren't the statistical issues of subgroup
anal yses, it seens that there are sonme fairly
substantial inbalances that one a priori m ght
expect that the patients receiving RSR13 woul d have
a better outcone regardl ess of whether the
treatnent were effective or not.

DR. PRZEPI ORKA: Dr. Redman?

DR, REDVAN:. Just for ny clarification
because, no offense, Dr. George, | thought |
understood this and now |l amnot so sure. The
study pre-identified a group of breast cancer
patients and it was a stratification factor. |Is
that correct? O, was that done after the tria
was started? Breast and |ung.

DR CAGNONI: It was in the origina
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protocol, stratification criteria, that is correct.
Breast cancer was a stratification criteria.

DR. REDVAN. The prespecified subgroup was
the conbinati on of breast and lung as a co-prinmary
endpoint. So, you know, that carries considerably
nore wei ght than sonething you | ook at afterward

DR REDVAN: Right, but the study was not
powered to see a difference between them

DR, TEMPLE: Well, you can stratify a |ot
of things--

DR. REDVAN: Ri ght.

DR, TEMPLE: You may or may nhot choose to
anal yze your strata as a separate group. That is a
deci sion you make in plotting out your analysis
plan. O course, the groups get smaller and
smal ler, as Dr. Ceorge said, so at sone point you
don't expect to win because, you know, if your
group is only--what?--one-sixth of the total you
woul d have to have a really huge effect to win so
you don't usually expect to. But you may want to
be sure they are equally distributed in the two

groups so you could stratify and not anal yze. But
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then you might put it in a covariate analysis if
you claimthe covariate analysis as your primary
anal ysi s, which you have heard sonme debate about.

DR. PRZEPI ORKA: Dr. George, do you have
comment s?

DR CEORGE: Yes, just a couple of
comments on that point. The purpose of the
stratification is to get slightly nore honbgeneous
groups on the theory that in those groups they wll
have sort of responses about the sanme, but stil
you are sort of doing an overall test as the
primary thing unless you have specified sonething
el se ahead of time, which in this case was the
combi nation of two of those groups, | guess.
Anyway, you do that presunably to get a little nore
precision in your result.

Wth respect to the other issue of
i mbal ances anobng groups, presumably part of this
was addressed with the sponsor's anal ysis of doing
covariate adjustments of various kinds. The issue
though for us has to do with that prespecification

of whether it was primary or not because that al so
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becomes after a while fairly exploratory if it
wasn't pretty well laid out ahead of tine.

DR PRZEPI ORKA: Dr. Cheson?

DR CHESON: W are in a bit of a
conundrum here. \Whereas | conpletely agree with
Dr. Martino's analysis that if we do approve this
drug that trial is dead, if we don't then it also
sends anot her nessage that perhaps, you know, we
were not in favor of this drug and the trial may be
dead as a result of that decision

So, if the latter is the decision of this
committee, then | strongly recommend that the
wor di ng be exquisitely careful to encourage
participation and not to suggest that it was
because we didn't think there was sonething there
but that it required additional support for the
approval .

DR PRZEPI ORKA: | amgoing to take the
chair's prerogative and perhaps put sone words into
Dr. Temple's nouth. | renmenber the days when the
question used to cone out as do you reconmrend

approval ? And | was very happy to see today's
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questions not even cone close to that sort of
working. So, in fact, the question actually asks
only does this provide evidence of efficacy in this
subgroup, neaning it could be used for approval, or
it could be used for supportive data perhaps if the
conpany canme back with prelimnary response rates
in the current ongoing study as opposed to not
approval or approval. So, | don't want anyone on
this commttee to think that we are going to kil
the drug. Wether we say one thing or another, it
is simply to provide our opinion about whether or
not the evidence provided today actually shows
there is any efficacy.

DR. PAZDUR: Donna, the way we wote the
question specifically--obviously, everything is a
ri sk-benefit decision here. The efficacy question
is first and, obviously, if that is answered in the

affirmative then to go down to look at the toxicity

i ssue.

DR. TEMPLE: Actually, you were putting
words in nmy nouth. | just do want to say
sonething, | realize people who live in the world
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can't help but think about the inplications and
what happens if we do this and what happens if we
don't. But we are really supposed to think nostly
about whet her the therapy shows evi dence of
ef fecti veness and not so nmuch about whet her people
will apply it nore broadly than they should and use
it off-label. It is not that we don't ever worry
about that but we are really asking you to focus
nostly on whether there is evidence of
ef fectiveness. You know, the survival of conpanies
is obviously of interest and whet her people becone
depressed is also of interest but the main thing we
need to do and we need your help with is figuring
out whether there is actual evidence of
ef fectiveness for this drug for what they claim

DR. PRZEPI ORKA: And having said that, |
woul d just throw my two cents back in again and
indicate that | was inpressed with the fact that
there are two trials, albeit not perfectly well
designed but two trials with very simlar results
in terms of the magnitude and the direction of the

effect, and nost strikingly, similar results with
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regard to outcone. It is very rare to see two
trials, one right after the other, to have the sane
medi an survival in both the control group and the
experinental group. | thought that was remnarkabl e.
Dr. D Agostino?

DR D AGOSTING Again, the first study
had 18 breast cancer patients init. Really as a
direction it didn't seemto informthe second
study. So, retrospectively it is kind of
interesting but prospectively it didn't informthe
study at all, and | think it is saying that the
third study they are running is exciting. Wat |
tried to say at the end of ny earlier spiel is
forget the new trial--1 have synpathy and am
excited about it, but based on the data | think
that there are too nany questions with the post hoc
aspect of this in the subset that wasn't
prespecified for us to give a positive to this
first question.

DR. PRZEPI ORKA: Dr. Buckner?

DR. BUCKNER: | al so have sone questions

about the efficacy issue per se fromthe data as
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presented as far as response goes. There were sone
problems with the nethodol ogy in that there was not
a control for dexanethasone. Mre than 10 percent
of the scans were m ssing and, of the m ssing
scans, the survival went in favor of the contro
armrather than the experinental arm The issue of
no requirenent for confirned response perhaps could
be argued but it doesn't strengthen the data on
response. Furthernore, if we are really |ooking at
the effect in the brain it would have been very
reassuring to have some signal that people were
living better with their brain disease in terns of
progression either on clinical basis or radiologic
basis, and we didn't see that, or sone sense that
the death rate frombrain nmetastases was reduced.
W didn't see that either. And, depending on how
you interpret the quality of life data, the
patient-reported data didn't necessarily seemto

i ndi cate strong evi dence of benefit in the brain
either. So, it is always a little unsettling when
endpoints go in opposite directions and that is

what | think we have here--1 shouldn't say in
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opposite directions but when one endpoint is not
supported by multiple other endpoints.

DR PRZEPI ORKA: O her comrents fromthe
conmittee before we call the question? Dr.
Gillo-Lopez?

DR CGRILLO LOPEZ: | have a genera
conment about statistics and clinical research, a
comrent that applies not only to this particul ar
di scussi on but perhaps to this norning' s discussion
and ot her discussions. As | |ook at the nenbership
of this conmmttee, | see that nobst of us are
clinicians and nost of us have been or are
currently involved in the care of cancer patients.
If the FDA had been interested exclusively in the
statistics behind a clinical trial they would have
only statisticians around this table but, in fact,
the majority are clinicians.

I think the message the FDA is giving us
is that they are interested in clinical input, in
the input of those who are actually taking care of
these patients and who can, yes, consider the

statistics but perhaps consider those statistics as
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a tool in the decision-nmaking process, a process
that al so involves making clinical decisions based
not necessarily on numerical or nathematica
conput ati ons.

I think that today, particularly this
nmor ni ng, we have seen the extrene, very eloquently
presented, that statistics can go to. Yes, it is
not that we should ignore statistics but | think
there is alimt to how nuch statistical analysis
we can do and how conpl ex that anal ysis can becone
because statistics is a science; it is based on
nunbers, it is based on mathematics. dinica
research is an art. It is based on patients and

what happens to patients. And the nmore conplex the

statistical analysis, the nore distant you get from

the reality of clinical research, fromthe reality
of what is happening to patients.

So, again, in making our decisions, in
maki ng or recomendations to the FDA on these
i ssues we put the statistical analysis on the
bal ance, the results of that analysis on one side

of the bal ance but we al so have to put our own

file:////[Tiffanie/C/Dummy/05030NCO.TXT (349 of 355) [5/14/2004 1:38:51 PM]

349



file://l/[Tiffanie/C/Dummy/05030NCO.TXT

1 clinical opinion of the data and weigh that equally

2 or perhaps even nore strongly than what the nunbers

3 al one may say.

4 DR PRZEPI ORKA: Dr. D Agostino?

5 DR. D AGOSTING | thought this was a case

6 where the statistical issues were quite sinple
7 actually. |If they had declared that subgroup

8 breast cancer as the primary group and had given

9 the right allocation of p values, | think all our

10 votes woul d be positive. They didn't do it so it

11 is not really a conplex statistics issue; it is
12 very sinple statistics issue. It is an unfortunate
13 thing. It nmay be a real result but because it was

14 unspeci fi ed and because it was found only in a post

15 hoc manner we have no way of judging it

16 statistically and | aminpressed that you feel you

17 can judge it clinically wthout some sort of

18 nunerical basis, but that is your prerogative.

19 DR PRZEPI ORKA: Dr. WIIlians?

20 DR. CRILLO LOPEZ: | said | was speaking
21 i n general

22 DR. WLLIAMS: Donna, | just wanted to
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clarify. You nentioned that the question was
asking for evidence of efficacy. Substantial
evidence | think is an inportant term It doesn't
just mean sone evidence, it neans enough evi dence
to approve it really. That is the termthat is
used in the regulation for approval, given that it
i s safe enough.

DR. PRZEPI ORKA: Dr. Pazdur?

DR PAZDUR | wanted to address the
deci si on- naki ng process here because | have spent
some time on this in ny introductory coments
Here, again, we do have statisticians here, we do
have clinicians, we have patients and everybody's
voice is inmportant. But there is an underlying
process that is unifying decision-making process
that all of you nust cone to.

Nunber one, is there an effect and is it
adequately characterized? Nunmber two, and you can
only answer this question if nunber one is
answered, and that is the clinical relevance. But
you cannot nake an inference of clinical rel evance

if you don't know what you are tal king about or if
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it is poorly characterized. It has to be there and
that is how statisticians help us in naking these
deci sions, especially in a random zed study.

Again, renenber, this was a random zed
study with a primary endpoint of survival with a
popul ation that was defined and basically we are
| ooki ng at subpopul ati ons that were not
prespeci fi ed.

DR PRZEPI ORKA: Any other comrents from
the coomittee? Dr. Bukowski?

DR. BUKOABKI: | would like to echo those
comments. | think this was a wel |l -desi gned and
conducted study with predeterm ned endpoints that,
unfortunately, were not nmet. | got a little bit
confused between eligible and intent-to-treat
popul ati ons but, notwi thstanding, | think the
results pretty nuch hold up. When you start to try
to define clinical effect and forget the anal yses
that were presented | think it becones an issue.
Yes, there were two positive studi es show ng an
effect in breast cancer but the way the data was

obtained is less than optinmal. So, | am concerned
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1 by the findings and their inportance. | think we
2 certainly have to agree that r may well be an

3 effect here but the data speak for thensel ves.

4 DR PRZEPI ORKA:  Further comments before
5 call the question? Dr. Reanan?

6 DR. REAMAN. | just want to respond to Dr.
7 Gillo-Lopez's statement since he characterized the
8 committee as predominantly clinicians and that we
9 are to sanction clinical research as an art rather
10 than a science, and |, as a nenber of the

11 committee, don't believe that we are here judging
12 the armof clinical research; it is science.

13 DR. PRZEPI ORKA: | think everyone on the
14 committee would agree with you but thank you for
15 saying that. Gher comments? |If not, let's go to
16 the first question, the survival analysis in the
17 overal | popul ati on was negative. Do the observed
18 survival results fromthis single study in the

19 subgroup of patients with breast cancer metastatic
20 to the brain represent substantial evidence of

21 RSR13 efficacy in this subgroup?

22 Let's start with Dr. Carpenter, please
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11

12

13

14

15

16

17

18

19

20

21

22

SR

CARPENTER:  No.
HAYLOCK:  No.
GECRGE: No.
CHESON:  No.
DOROSHOW  No.
RODRI GUEZ:  No.
PRZEPI ORKA:  Yes.
REDVAN:  No.
REAMAN:  No.
TAYLOR:  No.

MARTI NO  No.
BUCKNER:  No.
BUKOWSKI : No.

D AGOSTI NG No.
HUSSAI N No.
MORTI MER:  No.
COMPAGNI - PORTI'S: No.

PRZEPI ORKA: One yes, 16 no. You have

your answer and you don't want us to discuss the

second questi on.

want from us?

Any ot her information that you

DR PAZDUR:  No.
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1 DR PRZEPI ORKA: Thank you very nuch. |
2 call this meeting adjourned and thank you to all
3 the committee nenbers
4 [ Wher eupon, the proceedi ngs were

5 adj our ned. ]
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