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PROCEEDI NGS
DR. CHESON: Good norning. Welcome to the
Oncol ogi ¢ Drug Advisory Committee, May 4th. |'m

Bruce Cheson fromthe Lonbardi Conprehensive Cancer

Center. | amthe Acting Chair of the ODAC for
today's session. | do not work for, very clearly,
the FDA in any way, shape, or form | do this on a

voluntary basis. And | amdelighted to have sone
excel l ent colleagues of mine on this commttee
today, and | would like to start off today's

sessi on by having everybody at the table introduce
t hensel ves, starting with ny friend Antonio
Gillo-Lopez.

DR. CGRILLO LOPEZ: Thank you, M. Acting
Chairman. My nane is Antonio Gillo-Lopez. | ama
hemat ol ogi st/ oncol ogi st with the Neoplastic and
Aut oi mmune Di seases Research Institute.

M5. MAYER | am Miusa Mayer. | amthe
patient rep for this nmorning's session, and I'ma
15-year breast cancer survivor from New York City.

DR BRAWEY: |I'mQis Brawley. |I'ma

medi cal oncol ogi st and epidenmi ologist, and |'ma
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1 prof essor at Enory University.
2 DR. MARTING  Silvana Martino, nedical
3 oncol ogy, fromthe John Wayne Cancer Institute.
4 DR. TAYLOR. Sarah Tayl or, nedi cal
5 oncol ogy, palliative care, University of Kansas.
6 DR. REAMAN. Gregory Reaman, pediatric
7 oncol ogi st at the George Washi ngton University and
8 Children's National Medical Center.
9 DR REDVAN: Bruce Redman, nedi cal
10 oncol ogi st, University of M chigan.
11 M5. CLI FFORD: Johanna difford, FDA,
12 Executive Secretary to this neeting.
13 DR DOROSHOW  Ji m Dor oshow, nedi cal
14 oncol ogi st, Director, Division of Cancer Treatnent
15 and Di agnosis, NCl.
16 DR CEORGE: Stephen George, Biostatistics,
17 Uni versity.
18 MS. HAYLOCK: |'m Panela Hayl ock. |'m an
19 oncol ogy nurse and doctoral student at the
20 Uni versity of Texas, Medical Branch in Gal veston,
21 and |1'mthe consuner representative.

22 DR. FELDVAN: Lauri e Fel dman. I"ma
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1 research scientist at the Beth |srael Deaconess

2 Medi cal Center in Boston.

3 DR GNECCO. Clare Grecco. | amthe

4 statistical reviewer for several of the epoetin

5 products.

6 DR LUKSENBURG. Harvey Luksenburg. |'ma
7 medi cal reviewer at the Food and Drug

8 Admi ni strati on.

9 DR KEEGAN. Patricia Keegan, Division
10 Director, Division of Therapeutic Biol ogica

11 Oncol ogy Products.

12 DR VEISS: |'mKaren Wiss, Ofice of
13 Drug Evaluation VI, CDER, FDA.

14 DR. CHESON: Thank you

15 Today we have an interesting series of
16 di scussion, the nmorning of which will be a series
17 of presentations and di scussions concerning safety
18 concerns associated with Aranesp from Angen and

19 Procrit from Johnson & Johnson, both of which are
20 indicated for the treatnent of anem a associ ated
21 wi th cancer chenotherapy. | was approached earlier

22 by soneone fromthe press who said, "How cone there
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1 has been no buzz about this?" | think this is

2 sufficient evidence that there is buzz about this,

3 and | look forward to an interesting series of

4 di scussi ons.

5 We'll start off with opening remarks from

6 Dr. Keegan.

7 MS. CLI FFORD: Well, actually, ne.

8 DR. CHESON: Onh, excuse ne. Fr om Johanna

9 first. Johanna difford, the conflict of interest

10 st at enent s.

11 M5. CLI FFORD: Thank you.
12 The foll owi ng announcenent addresses the
13 i ssue of conflict of interest with respect to this

14 meeting and is nade a part of the record to
15 precl ude even the appearance of such at this
16 nmeet i ng.

17 Based on the subnmitted agenda and

18 informati on provided by the participants, the

19 agency has determined that all reported interests

20 in firms regulated by the Center for Drug

21 Eval uati on and Research present no potential for a

22 conflict of interest at this nmeeting with the
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foll owi ng excepti ons:

Dr. Maria Rodriguez has been recused from
participating in all matters related to the
di scussi ons of safety issues associated with
Aranesp and Procrit.

Dr. Kenneth Bauer has been granted a
wai ver under 18 U.S.C. 208(b)(3) and 21 U.S.C.
505(n) for owning stock in the parent conpany of
the sponsor. The stock is valued from $5,001 to
$25, 000.

Dr. John Carpenter has been granted a
wai ver under 18 U.S.C. 208(b)(3) for lecturing on
an unrel ated matter for the sponsor of Aranesp. He
is awaiting final payment of his fee that is |ess
than $5, 000.

Dr. Ois Brawl ey has been granted a
limted waiver under 18 U.S.C. 208(b)(3) because
his enpl oyer has a contract with the sponsor to
study Aranesp. The contract is |less than $100, 000
a year. Under the terns of the limted waiver, Dr.
Brawey will be pernmitted to participate in the

comm ttee's discussions; however, he will be
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excl uded from voti ng.

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

Lastly, we would also like to note for the
record that Dr. Antonio Gillo-Lopez, Chairnan,
Neopl asti ¢ and Aut oi mune D seases Research
Institute, is participating in this neeting as an
i ndustry representative, acting on behal f of
regul ated industry. He would like to disclose that
he is a scientific adviser to Chiron and receives
speaker fees from Wersch(ph).

In the event that the discussions involve
any other products or firns not already on the
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
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1 any firmwhose product they wi sh to conment upon

2 Thank you

3 DR. CHESON. Hearing no other comments,
4 now we'll go to Dr. Keegan

5 DR. KEEGAN: Thank you. | want to thank

6 the conmittee and the conpani es who have cone

7 forward to present infornation about the

8 eryt hropoi etin products, both those licensed in the
9 United States and two that are not. The purpose of
10 this is to reviewinformation based on the results
11 of in the context of recent findings fromtwo

12 studi es from Europe that suggested that there are
13 certain practices in the adm nistration of

14 eryt hropoi etin products which nmay rai se concerns
15 for safety of the products.

16 I want to rem nd everyone that the

17 erythropoi etin products that were approved in the
18 United States were approved as a neans of treatnent
19 of anemia in a variety of settings that, over the
20 period since original approval, there have been

21 investigations into alternative uses of these

22 products, |ooking at other benefits such as inpact
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on survival

It is in that arena that two studies
recently conducted in Europe identified the
potential for some safety concerns with those
particular strategies. And we felt that it was
inmportant at this tine to review the avail able data
that both supported the original approval of
Aranesp and Procrit for treatnent of anenm a
associ ated with cancer, to review the clinica
trials in question conducted in Europe, and to
consi der what additional information should be
obtained at this point in tinme to determ ne whet her
or not an issue would exist with Procrit or Aranesp
for the treatnment of anem a associated with cancer
and what the design of those studies shoul d | ook
like or to hopefully rule out any problenms at the
| abel ed and recommended doses for those two
products. So | would ask that the committee
carefully consider the data presented and provide
us with sone guidance in the approach of these
addi tional studies.

I would Iike to draw your attention to the
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fact that there are some errors in the FDA briefing
docunent, and we have provided an errata sheet that
will provide corrections to those errors. In
addition, we have revised Question 1 of the
questions to the conmttee in the first sentence,
and the nodi fied questions are avail able as an
errata sheet at the table outside of this room

DR. CHESON: Thank you, Dr. Keegan

Since we went around the table, we've been
joined by another nenber. |f you could please
identify yourself and your affiliation? Turn on
the m crophone, please. Ht the button

DR. BAUER  Ken Bauer from Harvard, from
the VA Medical Center and Beth |Israel Deaconess in
Bost on.

DR. CHESON: Thank you

Ckay. The first presentation froma
sponsor will be about NeoRecornobn, or epoetin beta,
from Hof f man- LaRoche, Ltd. Since | don't have your
nane here, if you could al so pl ease introduce
yoursel f.

DR. HUBER  Good norning. |'m Marty
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Huber, an oncol ogi st wi th Hof f man- LaRoche.

G ven the Advisory Committee's di scussion
today of the safety of erythropoiesis-stinmulating
agents in the treatnent of cancer patients,

Hof f man- LaRoche vol unteered to provide data froma
study that was recently published in The Lancet,
which we'll subsequently refer to as M-4449
Additionally, we'd like to provide sone context for
these findings, review ng sone other clinica
trials that have been conducted with epoetin beta.

Just a qui ck background. NeoRecornmon is
the trade nane for epoetin beta. It is a
reconbi nant human erythropoietin with a
wel | - establ i shed benefit/risk profile with nore
than one mllion years of patient experience. It
has been avail able outside the United States since
1990. We did not apply in the United States for
approval based on patent issues. There were no
safety issues which prevented it from being brought
into the United States. It was not reviewed by the
FDA. It is approved for patients with renal anenia

as well as oncologic indications in nost of these
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countri es.

For the presentation today, we'd like to
revi ew MF4449 focusing initially on the primry
study results as published in The Lancet. W will
al so show additi onal anal yses that were performnmed
on this study. W did a neta-analysis of the
clinical trial data with epoetin beta, and,
finally, we'll |ook at one of our |arge randonized
studies in which we have a | ong-term surviva
fol |l ow up

MF4449 was a study which was | ooking at an
i nvestigational use of epoetin beta. It was
| ooking at, Whuld increasing the henoglobin wth
epoetin beta lead to better efficacy of
radi ot herapy? This was trying to invoke
radi osensitization, and could that lead to inproved
progressi on-free survival in cancer patients? The
primary endpoint was | ocal progression-free
survival. For the rest of the study, | wll refer
to this as PFS, or progression-free survival

This is an overview of the study design

Patients with head and neck cancer--and it was
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1 mal es with a henoglobin |l ess than 13, fenales | ess
2 than 12--were randoni zed to receive either epoetin
3 beta, 300 international units per kilogram sub-cu

4 three times weekly, or placebo in conbination with
5 their radiotherapy. Then they were foll owed up

6 until progression or another endpoint.

7 The idea was to start themtwo weeks

8 before the radi ot herapy, but this was not done in

9 all cases. Therefore, patients received a total of
10 either seven to nine weeks of epoetin beta naxi mum
11 Epoetin beta was not continued in the foll ow up

12 peri od.

13 An inportant factor in this study was how
14 the patients were stratified. As you know, head

15 and neck cancer is a very heterogeneous disease.

16 Therefore, we stratified themon the basis of tunor
17 TNM Stage IV versus Ill. In addition, they were

18 stratified by resection status. Stratum 1l here was
19 patients who had had a conplete resection. Stratum
20 2 was patients who had residual tumor after

21 resection. And Stratum 3 was, finally, patients

22 who received no attenpt at resection and were
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essentially treated with radi otherapy as their
primary therapy.

Wth regard to the popul ation characs, the
details are in your briefing docunment, and they
were overall very well balanced. There were a
coupl e of exceptions we'd like to point.

First was snmoking status. This was not
have a history of smoking but were they snoking at
the time. We believe this is relevant because we
know there is an interacti on between active
cigarette snoking and radi ot herapy which may
dim nish the efficacy of radi ot herapy. At
basel i ne, 53 percent of patients on placebo were
snoki ng; 66 percent in the epoetin beta group

Furt hernore, because the patients had had
surgery and then were random zed, there were
pati ents who had rel apsed, even prior to
random zation. This was in balance, with 10
percent in the epoetin beta group, 7.6 percent on
pl acebo.

And, finally, for Stage IV TNM st at us,

there was a m ni mal inbal ance at baseline, 72
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percent versus 75 percent. But what you will see
is, as we start |ooking at subgroups, this
i mbal ance is magnified in an inportant subgroup.

These are the data that were shown in The
Lancet showi ng that there was a progression-free
survival advantage for placebo over epoetin beta.
This is followup from-this is nonth six. An
i mportant point here is during the first five to
six nmonths, there was no difference in
progression-free survival. This will contrast with
some of the other data that you will review | ater

We had conducted a series of secondary
anal yses which were prospectively planned. The
intent of these anal yses--we | ooked at the
robustness of the data--was: Were the findings
robust throughout? And, also, was there
het erogeneity in the inportant subgroups?

Furt hernmore, when we | ooked at the
outcone, this inferiority of epoetin beta was very
much unanticipated. So this was in contrast to al
other clinical experience with epoetin beta. So

based on that, we did further additional analyses.
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1 These were the planned secondary anal yses to | ook
2 at the popul ati on robustness. What |'m show ng

3 here are the Kaplan-Meiers for three popul ati ons:

4 intent to treat, radiotherapy correct, and,

5 finally, per protocol

6 The di fferences between these groups are:
7 In the radiotherapy correct popul ation, these are
8 the patients who received the radi ot herapy as

9 specified in the protocol. The per protoco

10 popul ation on the far right is not only did they
11 get the right radiotherapy, but they also got the
12 right treatment with regards to epoetin

13 bet a/ pl acebo according to dose and schedule in the
14 protocol. The n's on this, this is approxi mtely
15 350, this is approximtely 260, and this is around
16 220.

17 What's inportant to notice is that as you
18 get to the purer popul ation, the treatnent effect
19 actually dimnishes. This is contrary to what you
20 woul d expect. Normally when we do these studies
21 for robustness, we are | ooking to see the treatnent

22 effect getting larger in the population that's
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treated who are in per protocol. So this indicated
to us sone |ack of robustness in the data.

We di d subgroup analysis. This is a
forest plot. | just oriented this slide. This is
the categories, and these were categories we
normal ly look at in head and neck trial: stratum
| ocation, staging, age, gender, snoking status, and
basel i ne henogl obi n.

What we | ooked at is, to the left is
out comes better with epoetin beta, and to right is
better with placebo. As you can see here, there is
a di vergence of findings on both sides of one.

What we'd like to look at today is look at a couple
of these subgroups in which there was the highest
relative risk, specifically Stratum 2 and they
hypophar ynx.

Looki ng at the progression-free surviva
by stratum this is Stratum 1, which were the
patients who were conpletely resected. This is
Stratum 2, which were the patients who had residua
tumor. One of the things that we found was the

actual progression-free survival in Stratum 2
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1 pl acebo was better than placebo with completely

2 resected patients. This goes contrary to the

3 natural history of these tunors and nunerous ot her
4 publications. W would clearly expect that this
5 curve should be better than this. So what we fee

6 is there is obviously sone evidence of sonething

7 odd about this placebo group

8 Furt hernore, when we | ooked into the tunor

9 site, if you look at the hypopharynx | ocation,

10 there is a wide difference; there's a mgjor

11 treatment effect. This is placebo, epoetin beta.

12 However, all other |ocations there was no

13 difference in progression-free survival. So when

14 we do the subgroup analysis, the effect is
15 restricted to the hypopharyngeal popul ation
16 We | ooked further in this popul ation,

17 what we found was that we did have an i nbal ance

18 with regard to Stratum 3--30 percent in placebo,

19 percent epoetin beta--within this subgroup. These

20 are the patients who did not have resection or

21 attenpts at resection and were radi ot herapy only.

22 Furthernore, we had an i nbal ance in the nunber of
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1 patients who were in Stage |IV.

2 Wth regards to safety, | apol ogi ze for
3 this slide. This is the non-cancer-rel ated adverse

4 events, but essentially they were bal anced overall

5 65 percent pl acebo, 68 percent epoetin beta.

6 I would Iike to point out one piece of

7 data here. In your briefing docunment, there's a

8 reference to placebo 5 percent, epoetin beta 11
9 percent for vascular disorders. In this

10 term nol ogy, vascul ar di sorders includes

11 hypertensi on. What we have historically done when

12 | ooki ng at these issues, we've used the definition

13 of thronboenbolic events. |t does not include

14 hypertension. So if you see sone differences in

15 nunbers, this is what accounts for it

16 When we | ooked at thronboenbolic events,

17 we saw pl acebo 3.5 percent, epoetin beta 5.6
18 percent, with sone--sort of slight inbal ances,

19 nmore on the epoetin beta treatment group

20 Furt hernore, one of the things you may
21 have noticed in the briefing docunent, there was an

22 i tbal ance in cardi ovascul ar deaths: 10 deaths on
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1 the epoetin beta group versus 5 on placebo in the

2 cardi ovascul ar category. G ven the concerns about
3 t hronbovascul ar events, what's inportant to note is
4  one epoetin beta and one placebo occurred around

5 day 50. The remmining deaths occurred after day

6 100. Renenber, treatnent was only for a maxi num of

7 seven weeks, so these events are occurring well

8 after cessation of epoetin beta treatnent.

9 In summary, we believe that there was a

10 het erogeneity of treatnment effect across various

11 subgroups such as stratum baseline henogl obin,

12 age, gender, disease location, and that there were

13 al so i nbal ances in inportant baseline

14 characteristics, snmoking for the overal

15 popul ation, as well as stage and resection status

16 for patients with tunors in the hypopharyngea

17 | ocati on.

18 Wth regards to neta-analysis, this was

19 pool ed results fromnine controlled clinica

20 trials, a total of 1,409 patients, with both solid

21 and hematol ogic tunors. W | ooked at tunor

22 progression, overall survival, and thronboenbolic
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events.

Once again this is a forest plot. What we
| ook at is better with epoetin beta, better with
pl acebo. This is the total population. These are
the individual studies. And then this is solid
ver sus hemat ol ogi c.

What we saw was actually a reduction in
risk of progression with epoetin beta, 0.79, with a
di fference approaching significance. The renmining
studies are relatively consistent in that nost of
themare less than 1, with a couple of exceptions,
but they're very close. Also, it's a consistent
finding for solid and henmatol ogic tunors. |In all
of these we saw a reduced risk of progression.

For survival, we saw a risk of 0.97, so
it's essentially the same for epoetin beta and
pl acebo. And, once again, these studies are around
1. This one study, which is a higher one of 3.39,
if you notice, due to the wi de confident intervals.
Very few deaths were noted in this study.

W al so | ooked at thromboenbolic events in

this study, in this pooled study, and the control,
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of 609 patients, 4 percent, epoetin beta 6 percent.

This was actually quite consistent with the
findings | presented from M-4449

So, in sunmary, there was no evidence of
i ncreased tunor progression in patients treated
with epoetin beta. There was no evi dence of

decreased overall survival. There was a smal |

increase in the incidence of thromboenbolic events:

6 percent of epoetin beta versus 4 percent on

pl acebo. But what I'd like to note is when we

| ooked at patient years of observation and

corrected for that, this difference di sappeared.
The Iimtation of this nmeta-analysis is

most of these studies were relatively short in

duration because they were | ooking at endpoints

such transfusion or henoglobin. Therefore, we

| ooked at MF4467 to see what there a long-term

effect on survival. This was a doubl e-blind,

pl acebo-control | ed study of epoetin beta in

patients with | ynphoid malignhancies. The primary

endpoi nt was transfusion-free survival, and as you

can see, there was a robust effect on that
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endpoi nt .

VWhat we did was an overall survival on
over 340 patients in this study. This is the
Kapl an- Mei er and, as you can see, there's no
difference in overall survival between placebo and
epoetin beta.

I n concl usion, the M4449 study results
are inconsistent with the other epoetin beta
studies in oncology. W believe the nost likely
expl anation for the adverse outcomes observed in
MF4449 are factors independent of epoetin beta.
The large mpjority of existing data shows that
epoetin beta does not adversely affect tunor
progression or survival in cancer patients.

Thank you.

DR. CHESON: Thank you

We're going to reserve questions unti
after the FDA nakes its presentation

Next, Dr. DeLap from Johnson & Johnson

DR. DelLAP: Dr. Cheson, nenbers of the
panel, and guests, good norning. |'mDr. Robert

DeLap. |1'mVice President for Regulatory Affairs
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at Johnson & Johnson Pharnaceutical Research and
Devel opnent, and | will be providing a brief
introduction to our presentation

We are pleased to be able to be here today
to participate in this discussion of the safety of
erythropoietin products in patients with cancer and
to present our data in support of this discussion
W will not have tine to summarize all of the
information that's been generated over the years in
our extensive research prograns, so our
presentation will focus on the information that we
deem nost relevant to today's discussion. O
course, we will be pleased to elaborate further on
any specific points of interest.

Eryt hropoi etin products are approved for
the treatnent of anenia associated with
chenot herapy. Chenot her apy-associ ated anema is a
common problem for patients with cancer, and this
anem a can be associated with debilitating synptons
and may require transfusions of red blood cells.
Eryt hropoi etic products have substantial value in

treating anenmia and its synptons and can
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significantly reduce the need for transfusions.
Thi s benefits individual patients and al so neans
that the units of red blood cells that are
col l ected by bl ood banks can serve the needs of
addi tional patients.

The safety profile of erythropoietin
products has been wel| established in years of
clinical use, both in chenotherapy-induced anenia
and in other illnesses where anem a nmay occur.
Epoetin al fa products have been the subject of nmay
clinical studies and have been used worl dwi de to
treat nore than two nmillion patients for this
i ndi cati on.

Inthe U S, there are two products that
are | abeled for treatnent of patients with cancer
chenot her apy-i nduced anem a. These are Procrit,
mar keted by Ortho Biotech, a J& conpany, and
Aranesp, marketed by Angen. Procrit becane
available for this indication in 1993, and Aranesp
becane available for this indication in 2002

Products avail abl e outside of the U 'S

i nclude EPREX, an epoetin alfa product that is also
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1 mar ket ed by J&J conpani es, and NeoRecornon and

2 Aranesp. All of these products share extensive

3 honol ogy with naturally occurring human

4 erythropoietin, and all act by binding to the

5 erythropoietin receptor with activation of

6 downstream pat hways | eading to red bl ood cel

7 producti on.

8 Qur presentation will describe a number of
9 studies that have been done in our extensive

10 clinical research program and we will be talking
11 about two different types of studies. Studies in
12 supportive anem a care are the studies that were
13 used to establish the existing indication for use
14 of these products in patients with cancer--that is,
15 the treatment of anem a associated with cancer

16 chenmot herapy. In this use, anenic patients are

17 typically treated with a goal to obtain at least 1
18 gram per deciliter rise in henoglobin level, to

19 rai se the patient's henoglobin to a target range
20 that is still below normally, typically, but is

21 sufficient to reduce the likelihood of a

22 transf usi on.
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Beyond correction of anemia is the term
that we will be using today to describe
i nvestigational uses that have eval uated the use
erythropoietin products to treat patients to higher
henogl obin target |evels. Recent studies
eval uating the effect or erythropoietic agents on
cancer treatnment outcones have often utilized this
desi gn.

It was hypothesized that any benefici al
effects of treatnment with erythropoietic agents on
cancer treatnment outcones mght be nagnified with
treatnment to higher henopgl obin target |evels.
However, some of these studi es have suggested
unexpect ed risks, including decreased survival

This has led to extensive work that is
continuing at our conmpany to better understand the
observations fromthese studies and to ensure that
patients and prescribers will continue to have al
of the information necessary to support the safe
and effective use of our erythropoietin alfa
products.

Safety data we will be presenting data are
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1 as follows: W will first sumuarize data obtained
2 in our clinical studies of epoetin alfa in

3 supportive anem a care, which, together with the

4 extensive clinical experience over nore than a

5 decade, support the favorable risk/benefit ratio

6 for epoetin alfa for the existing indication

7 Second, we will summuarize data froma

8 nunber of investigational studies that have

9 i nvol ved treatnment of patients beyond correction of
10 anem a, including indications of increased risks
11 that have arisen in sonme of these studies using

12 that treatnment approach. W remain interested in
13 studying the effects of epoetin alfa on cancer

14 treatment outcomes, but we have nodified the

15 henogl obin target levels that we are using in that
16 research.

17 Finally, we will describe additional data
18 that we are collecting and further research that we
19 have currently under consideration

20 We | ook forward to the advice of the

21 Advi sory Conmittee today as we work to do the best

22 possi bl e job of planning our future activities in
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this area.

Qur agenda for our presentation is as
follows: Dr. Peter Bowers, who | eads our clinica
progranms with Procrit, will summarize our data from
epoetin alfa studies that have been done for
supportive anem a care and investigational studies
that have involved treatnent beyond the correction
of anema. Dr. Martine George, who heads our
entire henmatol ogy/oncol ogy clinical devel opnent
program will then describe future clinical data
rel evant to this subject that we expect to have
fromour currently ongoing studies and an
addi tional clinical study that we are considering
to fill know edge gaps in this area. Finally, Dr.
George will conclude our presentation

We have with us today several advisors to
help facilitate the discussion, as noted on this
slide, including Drs. Jesse Berlin, Kinberly
Bl ackwel I, Roger Cohen, George Demitri, Mark
Levi ne, and Brian Leyl and- Jones.

Now | would like to introduce Dr. Peter

Bowers for his sumary of information from our

file:////[Tiffanie/C/Dummy/05040NCO.TXT (32 of 403) [5/14/2004 1:38:12 PM]



filex////ITiffanie/C/Dummy/05040NCO.TXT

1 clinical study database. Thank you

2 DR. BOWERS: Dr. Cheson, conmttee

3 menbers, during the next mnutes | will present a

4 summary of safety information available from

5 studies of epoetin alfa conducted in two settings:

6 supportive anem a care, our |abeled indication,

7 studi es beyond correction of anem a.

8 We undertook a combi ned anal ysis of ten

9 conpl et ed random zed, doubl e-blind,

10 pl acebo-control | ed studies evaluating the use of

11 epoetin alfa, EPREX and/or Procrit, for supportive

12 anem a care. These data from 1,976 patients

13 represent all controlled studies in this setting
14 for which we have full patient |evel data regarding

15 survival available. W examned nortality hazard

16 rati os for deaths during the doubl e-blind phase

17 pl us 30 days, and al so tunor response and di sease

18 progression information, the latter available in

19 five of the ten studies. Thronbotic vascul ar

20 event, or TVE, data fromthe combined analysis wll

21 al so be presented.

22 Sone points should be kept in mnd
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1 regardi ng these analyses. The studies represent a
2 variety of tunors, and many include m xed tunor

3 types. The studies were designed and conducted to
4 assess the inpact of epoetin alfa on reducing

5 transfusion and correcting anem a. Thus, data

6 regardi ng survival and tunor response or di sease

7 progression were collected as secondary endpoints
8 and/ or for safety purposes. Additionally, the

9 study drug treatnment period ranges from1l2 to 24
10 weeks, plus 4 weeks follow up.

11 These are the results fromthe conbi ned
12 analysis for nortality. The chart in the center of
13 the slide displays the point estimates, the red

14 dots, and the 95-percent confidence intervals, the
15 white horizontal bars. Unity is the dashed

16 vertical line. A point estimate |ess than one

17 suggests lower nortality anong epoetin-treated

18 patients, and greater than one, higher nortality.
19 of the chart would favor epoetin alfa;

20 this side favors pl acebo.

21 Pl ease note for the conbi ned anal ysis the

22 point estimate for nortality is 0.99, shown at the
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1 bottom with a confidence interval 0.76 to 1.28.

2 This means nortality anpbng epoetin alfa-treated

3 patients was the sane as pl acebo patients in these
4  studies.

5 We reviewed tunor response and di sease

6 progression data fromthe five studies where this
7 i nformati on was collected. As you can see,

8 response rates were simlar between treatnent

9 groups, and al so as you see, disease progression
10 assessed in four studies was al so sinmilar between
11 treat ment groups.

12 To sumarize, the established benefits of
13 epoetin alfa for supportive anenia care--that is,
14 anem a related to cancer chenot herapy--incl ude

15 transfusion reduction and anelioration of the

16 debilitating synptons of anemia. An evaluation of
17 the studies in the approved indication showed no
18 signal of reduced survival and no indication of an
19 adverse inpact on tunor response or di sease

20 progression. Thus, the benefits of epoetin alfa
21 therapy continue to be supported by a well-defined

22 and acceptable risk profile when used for the
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approved indication of anemia in patients receiving
cancer chenot her apy.

Now | 'mgoing to turn to studies from
epoetin alfa used in settings beyond correction of
anem a, and before presenting the clinical data,
I"d like to review very briefly sone key
preclinical findings.

The preclinical literature suggests a
potential benefit of erythropoietins on tunor
growt h. However, there are also reports that
suggest the possibility of a deleterious effect.
Many tissues, including tunor cell |ines, express
erythropoietin receptors. In experinments by
Johnson & Johnson and external groups, involving
nmore than 25 different tunor cell |ines, including
cell lines known to express erythropoietin
receptor, erythropoietin did not cause tunor cel
proliferation. Simlarly, system c admnistration
of epoetin at doses of 20 to 2,000 internationa
units per kilogramthree times per week in in vivo
nodel s of breast, lung, and ovarian cancer in vivo

did not increase tunor volune. Moreover, a
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positive effect on tunor growth delay has been
observed in animal nodels of concurrent
adm ni stration of erythropoietins in chenotherapy
or radiation therapy.

There are conflicting reports regarding
the inpact of erythropoietin on tunor cell growh.
Sone experinments in vitro indicate increased tunor
cell proliferation at erythropoietin concentrations
5- to 100-fold greater than those achieved
clinically using a dose of 40,000 internationa
units.

Based on the bal ance of positive
preclinical data and results from Study | NT-10,
published by Dr. Tinothy Littl ewood in the Journa
of dinical Oncology 2001, which suggested a
potential positive survival inpact, the conpany
conducted Study INT-76. Details of this trial are
sunmari zed in your background briefing materials.

INT-76 is a |large study, 939 wonen
receiving first-1ine chenotherapy for netastatic
breast cancer, with a sinple design. EPREX or

pl acebo was admi ni stered weekly and continued for
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12 nmont hs, regardl ess of chenotherapy changes or
di sease progression.

Study drug was initiated at a henpgl obin
of 13 or below and titrated to mai ntai n henogl obi n
in the range 12 to 14. The primary endpoint of the
study was survival at 12 nonths. Objective
confirmation of investigator-reported secondary
endpoi nts, including disease progression and tunor
response, were not require. The primary--excuse
me. Study drug treatnment was discontinued at the
recomrendati on of the DSMB for the study, and at
that tinme 88 percent of the subjects had conpl eted
pl anned study drug treatnent or had been withdrawn
fromthe study. The shortest duration of treatnent
was nine nonths. Blinded follow up continued out
to the 12-nmonth endpoint. G oups were generally
bal anced with regard to prognostic factors.

This slide shows the Kapl an-Meier plot for
survival. The vertical axis is probability of
survival, and the horizontal axis, time in nonths.
Bel ow t he horizontal axis are the nunbers of

patients represented at each tine point. Wite is
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pl acebo, blue represents epoetin alfa. Please
observe the survival curves begin to diverge
relatively early in the course of followup such
that by nonth 4 the separation was near naxinmal,
and the curves continued parallel out through nonth
12.

The primary endpoint, survival at 12
mont hs, was 24 percent survival --excuse nme, deaths
in the placebo group, and 30 percent deaths of
patients in the epoetin alfa group. This
difference has a p value of 0.012. The hazard
ratio for nortality at the 12-nonth tine point was
1.37, the confidence interval 1.07 to 1.74.

In light of these unexpected results,
ext ensi ve anal yses were undertaken by the conpany.
Post hoc anal yses, including subgroup and Cox
nmodel i ng, were undertaken, and results of these
anal yses shoul d be consi dered exploratory and
interpreted cautiously. No particular subgroup was
identified as accounting disproportionately for
nmost of the nortality difference.

Addi ti onal data were collected in a
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retrospective blinded chart review of the nedica
records of all subjects in the study. Wile not
concl usive, the analyses in chart review, together
with data fromother trials, provide sone
hypot heses that m ght explain the observed surviva
difference. An adverse inpact of epoetin alfa on
tunmor proliferation is one hypothesis. Another is
i mbal ance in fatal thronbotic vascul ar events. And
we'll look at those a little further nonentarily.

Now, | ooking in detail at the cause of
death data we have from I NT-76, investigators
captured cause of death on a case report form page
wi th check boxes for either disease progression or
other. W |ooked at causes of deaths at 4 nonths,
since nost of the difference in nortality had been
seen by that time point. |Investigators attributed
most deaths to di sease progression with a
di fference between the groups, as you can see on
the slide.

In the other category, investigators
listed thronbotic vascul ar events, chenot herapy

toxicity, again, with differences as shown.
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1 The blinded chart review suggested a

2 somewhat hi gher rate of thrombotic vascul ar events
3 than was reported by investigators, as you see on

4 the bottomof the slide: two anbng placebo group

5 patients, 11 anong the epoetin alfa group patients,
6 at the 4-nonth tine point.

7 Thi s suggests the possibility that

8 thromboti c vascul ar events may have been underdi agnosed or
9 -reported as a cause of death in this

10 study and may have accounted for nore of the excess
11 deaths in the epoetin alfa armthan was

12 appr eci at ed.

13 The hi gh nunber of deaths within the first
14 4 months, nore so in the epoetin alfa group, nmay

15 indicate that a nore sick patient population than
16 usual for a first-line netastatic breast cancer

17 study had been enrolled. As you can see, a greater
18 nunber of deaths--as you have seen, rather, a

19 greater nunber of deaths was attributed to di sease
20 progressi on by investigators.
21 Further supporting the observation that

22 the observed early differences in nortality may
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1 have resulted in substantial part from causes other

2 than tunor proliferation, the tine to disease
3 progressi on curves shown here--placebo, again,
4 white; epoetin alfa, blue--are superinposed.

5 Response rates for the groups are simlar: 46

6 percent and 45 percent. Thirty-eight percent of

7 patients in the placebo group devel oped new
8 | esi ons, whereas 30 percent of epoetin alfa
9 patients did. These results are not consistent
10 with an adverse inpact of epoetin alfa on tunor

11 gr owt h.

12 Gven that this is a |large, random zed,
13 doubl e-blind study with unbiased, if inconplete,

14 coll ection of tunmor progression data, these results

15 shoul d be considered carefully.

16 To summari ze, in INT-76, an early surviva

17 di sadvant age was observed in the treatnent group

18 Deaths were attributed to investigators in

19 significant part to di sease progressi on. However,

20 i nvestigator-reported di sease progressi on and

21 response rates were simlar. Gven these

22 i nconsi stenci es, other potential explanations for
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the outcone nerit consideration as well and, in
particul ar, thronbotic vascul ar events may have
been underdi agnosed as a cause of death in this
st udy.

Now, I'd like to turn to data from ot her
studi es using epoetin alfa in settings al so beyond
correction of anemia. Here we see summuarized
several other studies that evaluated epoetin alfa
use in these settings. These studies are grouped
to reflect status, either conpleted or in follow up
at the top of the chart, or discontinued in the
group at the bottomof the chart. [INT-76 is
included at the top for reference.

As you see, the table summarizes sone key
details of the studies. 1n general, these studies
have used epoetin alfa in settings where patients
are not anemic or are treated to henoglobin |evels
that are sonewhat or substantially higher than are
needed for correction of anenia.

The nortality experience is shown here.
For the conpleted or in followup study, with the

exception of Study INT-76, nortality is not
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significantly different. The five discontinued
studi es represent studies stopped as a result of
unpl anned interimanal yses of safety conducted at
the company's request. Following this review, nore
than 15 studi es continued, sone with nodifications
to reduce target henopgl obins.

Al five studies were stopped based on an
unpl anned anal ysis, and, thus, it's not possible to
draw definitive conclusions other than to note
unfavorabl e survival trends for epoetin
alfa-treated patients in sone of the stopped
studies. Followup data collection for these five
studies is continuing to further understand the
results.

Now, |let's consider the data relevant to
tunmor proliferation or disease response, as
i ndi cated by the endpoints shown on the slide:
response rates, tinme to di sease progression,

di sease-free survival, and so forth.

Looking at the colum on the right, the

differences in outconmes related to tunor response

or disease progression tend to be snall. These
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data show no signal that epoetin alfa is associated
with an adverse inmpact on adverse inpact on tunor
growt h

Turning to clinically relevant thronbotic
vascul ar events in this sane group of studies,
clinically relevant thronbotic vascul ar events, or
TVEs, are those which would be regarded by
clinicians as significant and include both the
venous and arterial events, but exclude such
occurrences as superficial venous thronbophlebitis
or catheter-rel ated thronboses.

Here |'ve ordered the studies by frequency
of clinically relevant TVES in the epoetin
alfa-treated patients: 31 percent to 1 percent.

Pl ease note the substantial differences in the
frequency of clinically relevant TVEs.

Study 1015 with the greatest difference in
TVE rates, 27 percent, is anbng the studies with
the hi ghest target henogl obin |evel

In contrast to this is the frequency of
TVEs in the ten studies of supportive care of

anem a. The studies are ordered by TVE frequency
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in the epoetin alfa group, high to low, 9 percent
or lower. In general, the absolute frequency of
TVEs is substantially |lower than is seen in the
group of studies beyond correction of anem a.

Di fferences between the groups are also smaller,
with a negative nunber indicating nore TVES in

pl acebo group patients.

Overall, the odds ratio shown at the
bottomof the slide is 1.55, indicating a nodestly
increase risk of clinically relevant TVEs in the
epoetin alfa-treated patients, the confidence
interval 0.96 to 2.5.

In conclusion, our data indicate a
favorabl e benefit/risk profile for epoetin alfa
with no signal of tunor proliferation or adverse
survival inpact in settings of supportive anem a
care. In study settings using epoetin alfa beyond
correction of anemi a, adverse outcomes have been
seen. However, there is no clear signal suggesting
an adverse effect on tumor proliferation. There is
an indication that thrombotic vascul ar events are

more frequent in studies with higher target
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1 henogl obin |l evels. This may account for sone,

2 possi bly much, of the observed survival signal

3 Additional data are being collected, and a
4 new trial is under consideration. Dr. Mrtine

5 George, therapeutic area head of oncol ogy and

6 hemat ol ogy at Johnson & Johnson PRD, will share

7 further details with you

T1B DR. M GECRGE: Thank you

9 Johnson & Johnson has been studying the
10 potential benefit of epoetin alfa in the setting of
11 beyond correction of anemi a since 1999, and our

12 work in this area continues. First, | will present
13 a clinical trial design for a study considering the
14 FDA gui dance. Then | will review with you how

15 popul ated and ongoing trials could be used to

16 address the safety questions raised.

17 W considered several clinical tria

18 desi gns according to the agency requests, and after
19 critical analysis, we decided to sel ect advanced
20 breast cancer. Qur proposed clinical trial wll
21 focus on breast cancer based on the signal observed

22 in INT-76, on the EPO receptor presence on breast
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1 tunmor, which is well known, on the high incidence

2 of the disease in the popul ation, and al so based on

3 the need for honpbgeneity in terns of patient
4  popul ati on and chenot her apy.

5 Furthernore, early clinical trials in

6 anem ¢ patients have suggested a favorabl e outcone

7 in patients with anenia treated with erythropoietin.

8 unf avor abl e out conme of | NT-76 doesn't

9 preclude a potential benefit in anem c patients.

10 We are assuming a potential benefit,
11 the trial will have to be powered to exclude a
12 negative effect, as requested by the agency.

13 The objective of the trial is sinple.

14 It's to evaluate the effects of EPO al fa on cancer

15 outcones in patients with netastatic breast cancer

16 receiving first-1ine chenot herapy.

17 The proposed clinical trial wll be

18 doubl e-bl i nd, random zed, pl acebo-controlled, and
19 will enroll patients with advanced breast cancer

20 receiving first-1ine chenotherapy, including taxane
21 and/ or anthracyclines. Patients will be anenmic at

22 entry with henogl obin at baseline equal to or |ess
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than 11 grans per deciliter before their third
cycl e of chenotherapy. Patients will receive EPREX
or placebo until tunor progression, end of
chenot herapy, or death. The target henpgl obin
level in the study will be 12 grans per deciliter,
and we'll hold the drug if the henpgl obin goes over
13 grams per deciliter.

The endpoints of the clinical trial wll
be as follows: The prinmary endpoint will be

progressi on-free survival, and because of |ack of

time, 1 won't expand on how we are going to assess
progression-free survival. Secondary endpoints
wi Il include overall survival, thronbotic vascul ar

events, response rate, and TTP

Statistical methods will include a
non-inferiority conparison, possibly followed by a
superiority test. Two thousand patients wl|l
provi de 80-percent power to exclude a 15-percent
reduction in progression-free survival, assuning no
difference. |If non-inferiority is denonstrated, a
superiority test will be done. There will be

80- percent power to detect a 15-percent gain in
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progressi on-free survival

There are sonme consi derati ons when
designing the trial in which we will particularly
wel cone your feedback. The first challenge is to
run a placebo-controlled trial when anem c patients
receive drug treatnment as a standard of care.
Crossover of placebo patients follow ng the
doubl e-bl i nd phase coul d obscure the assessnent of
overal | survival

Second, functionality of the EPO receptor
is best addressed in fresh frozen sanpl es.
Col l ecting sanples may significantly sl ow down
patient enrollnment into the trial and would del ay
study conpletion. However, nore preclinica
studies to assess ligand affinity, signa
transducti on, and gene expression are warranted to
better understand the receptor and its
functionality.

Providing patients with a honbgenous
chenot herapy reginen is conplicated, but at |east
three elements: the previous adjuvant

chenot her apy, the wi de range of avail abl e
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t her api es, and constant innovation in therapy.

And, finally, this clinical trial should
provide an opportunity to better understand and
control the causes of thronbotic events.

In the next two to three years, as
depicted on the slide, we will have considerably
more information in the areas of tunor control and
survival fromthe tunmor types where we have
observed a survival signal: breast cancer, head
and neck cancer, lung cancer, as well as sone nore
data in carcinoma of the cervix, all in studies
beyond the correction of anem a.

In summary, we will have a significant
anount of additional data in the next two to three
years fromthose recently conpl eted studies and
ongoing studies. This data will provide

significant information in various tunor types.

We wel cone your advice and opinions on the

timng, design, and chal |l enges of the proposed
st udy.
And now | would like to conclude the

Johnson & Johnson presentation. As you have read,
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1 seen, and heard, in the supportive care of anenia

2 we have extensive clinical experience which

3 supports the favorable benefit/risk profile of
4 Procrit. W take very seriously the surviva

5 si gnal observed in netastatic breast cancer and
6 head and neck cancer that occurred in studies

7 assessing the benefit beyond the correction of

8 anemia with two different products: EPREX and

9 NeoRecormon. We have | ooked for and found no cl ear

10 tunmor proliferation signal as assessed by response

11 rate and tunor progression

12 W& note that TVEs account for sone,

13 potentially much, of the negative signal we have

14 observed in those trials. In contrast, sone

15 studies in supportive anenm a suggest a potentia

16 benefit in cancer outcome, and future clinica

17 evaluation in that setting may provide the answer

18 to that question

19 In sunmary, Procrit provides inportant

20 benefits for patients with cancer by decreasing

21 transfusion and alleviating anem a synptons. W

22 are conmtted to naxim zing those benefits and
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mnimzing the risks associated with its use.

We | ook forward to working with ODAC and
FDA to optimze our current and future devel opnent
prograns.

Thank you very much for your attention.

DR CHESON: Now we will nove on to the
Angen presentations, their partners for the day.

Dawn Vi veash will do the introductions.

DR VI VEASH. Good norning, nenbers of the

conmittee, FDA participants, |adies and gentl enen.
Amgen is pleased to be here today to present data
regarding the benefit and safety of Aranesp in the
treatment of patients with chenotherapy-induced
anem a.

We have with us today a nunber of
di stingui shed guests: Dr. Jeffrey Crawford, Dr.
David DeMets, Dr. John d aspy, Dr. Harvey Lodi sh,
Dr. Douglas Losordo, Dr. Marc Pfeffer, and Dr.
Joseph Eschbach.

In addition, we have a number of
i ndependent investigators who are currently

conducting oncol ogy studies with Aranesp. These
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investigators are Dr. Overgaard, representing the
Dani sh Head and Neck Cancer Study G oup; Directors.
Del arue and Bosl ey, representing the GELA Lynphonma
Study Group; Dr. Nitz, representing the West German
study; and Dr. Kahlert, representing the German
Gynecol ogi cal Oncol ogy Study G oup.

I will open the presentation with a brief
overview on preclinical and clinical properties of
Aranesp. There has been a change on our agenda.

As you'll see, we have a different cast of

presenters than is shown on the published agenda.

We will have Dr. Harvey Lodish discuss considerations
regarding the epoetin receptor. His |ab was

the first to clone the EPO receptor. He is

prof essor of biol ogy and bi oengi neering at MT and

is a menber of the National Acadeny of Science.

Dr. David Parkinson will describe the clinica
observations with Aranesp, and he will also provide
an overview of our clinical trial program

Aranesp is a distinct erythropoietic
mol ecul e.  The devel opnent of Aranesp represents

the conbinati on of over ten years of research
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during which time nore than 450 nol ecul es were
characterized. Aranesp is unique as a result of
its novel amino acid sequence, which allows for two
addi ti onal carbohydrate chains, leading to an

i ncreased negative charge and increase in nol ecul ar
weight. The termnal half-life of Aranesp is
three-fold greater than epoetin, and because of its
Il onger half-life |l ess frequent dosing can be
utilized conpared to erythropoietin.

Aranesp was initially approved in 2001 for
the treatment of anem a associated with chronic
renal failure in both dialysis and non-dialysis
patients. |t was subsequently approved in July of
2002 for chenot herapy-i nduced anem a.

I"d like to highlight some rel evant safety
informati on fromthe package insert. The warnings
section represents prior observations fromthe
Nor mal Hematocrit Study which was conducted with
EPOGEN. This was conducted in dialysis patients
wi th pre-existing cardi ovascul ar di sease. This
section al so addresses hi gh henogl obin, rate of

rise, and nortality.
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1 The dosi ng gui dance recomrends a

2 henogl obin target of 12 and provides instructions

3 for dosage adjustnent to avoid excessive rate of

4 ri se of henogl obi n.
5 The precautions section includes a

6 statenent regarding the theoretical concern of

7 growth factor potential, and the adverse reactions

8 section descri bes the thronbovascul ar events.

9 You are now wel |l aware of the findings

10 fromstudies with epoetin alfa and epoetin beta and

11 their observations regardi ng survival, tunor
12 progression, and thronbotic events. Wen Angen

13 becane aware of these findings, we conducted a

14 compr ehensi ve review of preclinical and clinica

15 dat a.

16 The preclinical data with respect to

17 Aranesp does not support the contention that this

18 agent stinulates tunor growmh. Aranesp is not
19 genotoxic. There were not proliferative or
20 hyperpl astic signals in six-nonth toxicol ogy

21 studies. In addition, there was no off-target

22 bi ndi ng of Aranesp, and no off-target effects were
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seen with Aranesp or erythropoietin in toxicol ogy
st udi es.

In studies of tunor xenografts, one of
whi ch was perforned by Dr. Bl ackwell from Duke
Uni versity, who is present here today, there was no
stimulation of tunor proliferation. |In fact, to
the contrary, there was a potential beneficia
ef fect observed when Aranesp was adninistered in
conbi nation with radi otherapy in sone nodels.

The clinical reviewincludes
epi dem ol ogi cal anal ysis of thronbotic events and a
revi ew of conpl eted and ongoi ng Aranesp trials and
al so an assessnent of post-marketing experience.

Dr. Parkinson will review our observations fromthe
clinical data.

Based on this conprehensive review of
oncol ogy data, we did not identify any adverse
survival or tunor progression signal with Aranesp
The thronbotic event rate remains consistent with
that represented in the product | abel

One of the hypot heses that has been put

forward fromthe signals observed in the BEST and
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Enhanced studies relates to the role of the EPO
receptor in tumor progression. | would like to ask
Dr. Lodish to address the potential relevance of
the EPO receptor on tunors and the utility of
current methods to detect the receptor.

Thank you, Dr. Lodish

DR LODI SH: Thank you

To begin, 1'd like to enmphasi ze that nere
detection of the EPO receptor on tunor cells--or
normal cells, for that matter--does not mean that
erythropoi etic agents drive the oncogeni c process.
The EPO receptor is present at very low | evels on
many normal and tunmor cells, but the EPO receptor
does not possess any of the characteristics of an
oncogeni ¢ receptor.

For exanple, as you know, established
oncogeni ¢ tyrosi ne kinase receptors, such as HER2
or the epidermal growh factor receptor, are
anplified and nutated in nany types of hunman
tunors. Receptors can be overexpressed as many as
100,000 or a mllion copies per cell in certain

cancers. |n other cases, nutation |eads to
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1 constituitive--that is, hornone

2 i ndependent - -activation. Both cases are

3 transform ng, are prognostic nmarkers, and are

4  established therapeutic targets.

5 The situation is quite different for the
6 EPO receptor. Wth the sol e exception of erythrol eukem a,
7 where EPO gene anplification has been

8 recogni zed, EPO receptor anplification has not been
9 seen in human tunors. The presence of gene

10 anplification into erythrol eukenmic cell lines

11 illustrates that the failure to detect invol venent
12 of the EPO receptor in the vast majority of cancer
13 sanples is genuine and not sinply a fal se negative
14 result. And it's my understandi ng that Aranesp

15 treatnment of erythrol eukem a is not reconmmended.
16 Importantly, there are no constituitive
17 reactive--that is, hornone independent--EPO

18 receptor nutants in any human or ani mal tunors.

19 The one case of humans with nutations in the EPO
20 receptor involve truncations of the cytoplasnic

21 dommi n that render the receptors hypersensitive to

22 erythropoietin. These individuals devel op
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pol ycyt hemi a but have no increased tunor incidence.

And, in conclusion, then, the EPO receptor
is not known to initiate tunorigenicity or cause
primary solid tunmors to proliferate. There are no
known correl ati ons of EPO receptor expression or
mut ati on with any aspect of oncogenicity.

|'ve al so been asked to coment on
met hodol ogi cal aspects of existing and potenti al
assays for functional EPO receptors on prinmary
solid tumors. And before doing that, 1'd like to
poi nt out several inportant aspects of EPO receptor
expression on erythroid cells.

First of all, over 90 percent, well over
90 percent of the EPO receptors in erythroid cells
are not on the cell surface. They're in the
cytoplasmon various nenbranes. Erythroid cells
have only 1,000 to 2,000 receptors on their
surface. Non-erythroid cells are transfornmed or
ot herwi se general ly have nuch | ess. And,
importantly, surface expression of the receptor
requires expression of the JAK-2 protein tyrosine

ki nase and possi bly other accessory proteins.
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Finally, the high-affinity receptor that
is seen on erythroid cells, the signaling receptor,
forns a one-erythropoietin, 2-receptor conplex that
initiates downstreamsignaling. The lowaffinity
receptors that are seen on the vast majority of
normal and tunor cells are lowaffinity, as | said,
and likely are form ng a 1-erythropoietin,
1-erythropoietin conmplex and are not signaling.

Concerning the assays that one m ght think
of for erythropoietin receptor detection in primary
tumors, I'd like to point out several points.

First of all, numerous publications discuss EPO
receptor expression and function in tunor cel
lines, but it's not clear that these translate to
primary tunor sanples in a clinical setting. And,
inmportantly, only cell surface receptors are
clinically and biologically relevant. Only these
receptors can bind to erythropoietin and send
signals to the inside of the cell

It's inmportant to note that there are no
measurenents for functional epoetin receptors

possible in fixed or frozen tissues. Reverse
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1 transcriptase pol ynerase chain reaction, RT-PCR
2 measures RNA copies or transcripts of the EPO

3 receptor gene. That does not necessarily neasure
4  functional EPO receptor nessage and does not

5 measure EPO receptor protein, and certainly not

6 functional receptor. And, inportantly, these

7 studi es woul d require separation of the tunor cells
8 fromthe other cells in the tunor.

9 I mmunohi st ocheni stry measures erythropoietin
10 receptors in the cytoplasmand is too

11 insensitive to detect the mnute nunbers that m ght
12 be expected on the surface of cells. And,

13 importantly, the existing antibodies, comercial or
14 otherw se, are sinply not sufficiently specific to
15 detect EPO receptors anbng ot her background

16 pr ot ei ns.

17 There are ways of detecting functional EPO

18 receptors in fresh tunor biopsies, but they al so
19 present many problens. First of all, these

20 measurenents woul d require fresh sanples of cells
21 and sanples in which the tunor cells have been

22 separate fromthe non-tunor cells. Binding with
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radi ol abel ed EPO to cell surface receptors is
possible, but it is very difficult to detect the

| ow nunbers of lowaffinity receptors--and by | ow
nunbers, | mean under 1,000 receptors--present in
cells. And it's difficult to resolve the specific
saturabl e binding to cell surface EPO receptors
fromthe non-specific, non-saturable binding to
other cell surface components.

Proliferation of tumor cells in culture
and response to EPO is also not practical for the
simpl e reason that, as you know, fresh tunmor cells
generally are not viable in culture. 1In nmy view,
the only assay that woul d detect functional EPO
receptors in tunor cells--or, for that matter
ot her types of cells--involve EPG i nduced
activation of downstream signaling proteins as
measur ed by, say, phosphorylation of the
erythropoietin receptor, the JAK-2 kinase, other
signaling proteins. These are conplicated assays
that require, as do the others, on the order of ten
mllion cells per assay. The cells, again, nust

have been purified fromother cells, and in
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non-erythroid cells, these inmuno-precipitation
Western bl ot anal yses are quite insensitive and
have a very | ow signal -to-background rati o.

So, in conclusion, there are no presently
avai |l abl e assays suitable for routine neasurenent
of functional erythropoietin receptors on prinmary
solid human tunors. Devel opnment of such assays
will take years, and it's unclear to ne what form
these assays mght ultimately take.

I now turn the podiumover to Dr.
Par ki nson, who will discuss the clinica
observati ons.

DR. PARKI NSON: Good norning. Thank you,
Dr. Lodi sh.

Qutlined are the clinical observations
which I will discuss relevant to this norning's
meeting. After briefly review ng sone of the
benefits associated with the treatnent of anem a,
I"lIl present the results of Angen's studies of the
risk of thronbotic events in association with
erythropoietins. Next |I'lIl present the anal ysis of

survival in conpleted clinical trials. And,
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1 finally, 1'l'l outline a program of ongoing trials

2 i nvol ving Aranesp in different tunor treatnent
3 settings.

4 Toget her, these trials have power to

5 detect a safety signal far smaller than those which

6 have been discussed already this norning. W

7 believe this represents a responsible and credible

8 approach to definitively resolving the questions

9 raise in this norning s neeting.
10 Wth regard to the cancer indication,

11 today we're here primarily to consider risks.

12 no neani ngful discussion of risk can occur in the

13 absence of a consideration of benefit. Anem a,

14 which translates in patients with cancer into the
15 i mportant synptom of fatigue, is a highly preval ent

16 conorbidity which significantly affects the quality

17 of life in patients with cancer. Wthout

18 erythropoietic protein therapy, 90 percent of

19 cancer patients undergoi ng chenotherapy will have

20 some | evel of anenia, and some 40 to 60 percent of

21 those patients will require transfusions.

22 Hi storically, chenotherapy-related anenia
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has been treated with transfusion, with its
attendant inconveniences and risks. Not only is
fatigue comopn in cancer patients, but fatigue as a
synptomis rated by the majority of patients to be
nmore i nportant even than pain.

The left side of this panel shows the
hemat opoi eti ¢ response indication correction of
anem a by Aranesp therapy. Portrayed to the right
is the significant decrease in the rate of
transfusion with Aranesp therapy utilizing dosing
intervals extending as far as three weeks.

Extensive literature suggests the
associ ation of this anema correction with inproved
fatigue and other quality-of-life scores.

Recogni tion by the oncol ogy community of the

i nportance of anenia and the benefits of its
treatment with erythropoietic proteins have led to
the production of independent, evidence-based
treatnment guidelines. These include treatnent

al gorithms and desirabl e upper levels for
henogl obi n.

These evi dence-based gui del i nes have been
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1 i ncorporated by Angen into our current trials and
2 anal yses. Furthernore, treatment reconmendations
3 in the product | abel are consistent with these

4 gui del i nes

5 We' |l now present the results of our

6 eval uation of thronbotic events in patients with

7 cancer. First of all, it's well established that
8 patients with cancer have a hi gher background rate
9 of thronmbotic events. A full description of the
10 epi demi ol ogy of these events in patients with

11 cancer is outlined in our briefing document. W
12 have extensively reviewed that.

13 The increased risk of thronbotic events
14 with Aranesp therapy is represented in the adverse
15 events section of the Aranesp | abel, as has already
16 been di scussed by Dr. Viveash. But we proactively
17 initiated a reevaluation of thronbotic event

18 experience within Aranesp clinical trials--these
19 are 11 conpleted trials as of late |ast

20 year--invol ving nore than 1,800 Aranesp-treated

21 subjects relative to nore than 400 pl acebo-treated

22 subj ect s.
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On this slide, we see that our own Angen
anal ysis of the Medstat O ains dat abase reflecting
patients treated prinarily with erythropoietin alfa
al so shows an increased risk of thronbotic events
with epoetin alfa therapy. This analysis is
consistent with the Cochran neta-anal ysis involving
cancer patients receiving either erythropoietin
alfa or beta, presented by Bohlius, et al., at the
Decenber Anerican Society of Hematol ogy neeting,
the relative risks of thrombotic events in our
study and the Bohlius study being 1.4 and 1.55,
respectively.

We' || now show you our anal ysis of
survival in conpleted clinical trials.

We identified four suitable randonm zed,
doubl e-bl i nd, placebo-controlled trials. Two of
these, involving nmore than 600 patients, had
long-termfoll owup and with 360 events allow us to
carefully eval uate Aranesp's effect on survival
One trial was conducted in lung cancer and included
anem ¢ patients begi nning platinum based

chenmot herapy. A second trial involved patients
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with five different |ynmphoid nalignancies. In this
trial, Aranesp therapy was initiated when patients
becane anemc. Finally, Angen conducted a pool ed
anal ysis involving these two trials and two
additional controlled trials conprising nore
het er ogeneous patient popul ati ons.

The first of the studies, in lung cancer,
is represented on this slide. Mre than 300
patients with either small-cell or non-small-cel
| ung cancer beginni ng pl ati num based chenot her apy
wer e random zed to weekly Aranesp or placebo. The
relatively honbgeneous patient popul ation, the fact
that nost patients were begi nning chenot herapy, and
the long-termfoll ow up nake the study very
appropriate for survival analysis. Seventy percent
of these patients have been followed until death.

On this slide, we see the results of this
study in lung cancer. There is no evidence of any
decrease in progression-free survival wth Aranesp.
In the Angen briefing docunent, we've provided a
breakdown of small-cell and non-snall-cell |ung

cancer subjects. These subsets behave sinilarly.
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1 This slide shows simlar results for

2 overall survival. The sanple size of the tria

3 the nunber of observed deaths were appropriate to
4  detect reduced survival of the magnitude seen in

5 t he BEST and Enhanced or Henke trials. Yet there

6 is evidence for any negative survival influence

7 with Aranesp therapy.

8 Trial 161, this |lynphoid malignancy tri al

9 differs fromthe lung cancer trial, as |'ve

10 i ndi cated, since patients with nmultiple |ynphoid

11 tunmor types were eligible, and these patients could

12 be random zed anytine during the course of

13 chenotherapy. In this study, 344 patients with one

14 of five different |ynphoid malignancies with
15 chenot her apy-i nduced anemi a were randoni zed to
16 receive either weekly Aranesp or placebo. The
17 distribution of the different nalignancies is
18 outlined here.

19 The slide illustrates the baseline

20 characteristics of the patients in the |ynmphoid

21 mal i gnancy trial. The study, while it did include

22 |l ong-term foll ow up, was again designed to study
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1 anenmia. As a consequence, patients were not

2 stratified for malignancy-specific prognostic

3 factors. This led by chance, as you can see, to

4 patients with the worse prognosis for both
5 non- Hodgki n' s | ynphona and chronic | ynphocytic

6 | eukem a to be assigned to the Aranesp arm

7 This slide indicates the trial result.

8 see on this slide no evidence for a significant

9 decrease in progression-free survival. The hazard
10 ratio, which is adjusted for disease type, stage,
11 and I Pl score, is greater than 1 but the confidence

12 interval extends below 1. W continue to foll ow

13 these patients.

14 On this slide, we observe no convincing

15 evi dence for a significant decrease in overal
16 survival in association with Aranesp therapy.
17 Again, the hazard ratio is above 1, but the

18 confidence interval extends below 1. W' ve

19 presented data on individual |ynphoid nalignancy

20 subset in the briefing docunent.

21 I will now review the pool ed anal yses for

22 these conpleted trials.
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As previously noted, two other randoni zed,
doubl e-bl i nd, placebo-controlled short trials with
short-termfoll owup were considered to be
appropriate for the pooled analysis and to
contribute particularly to the study of the early
part of the survival curve which seenmed to be so
inportant in the BEST trial results, as you've
hear d.

On this slide are denonstrated the nunber
of patients and the breakdown by tumor type of the
patients contributing to this pooled analysis with
cunmul ative followup involved. Conbined, these
trials provide nore than a 80-percent power to
detect an effect on survival of the magnitude seen
in the BEST and Enhanced trials.

I"lI'l now review r results starting with
progressi on-free survival

Portrayed here is the progression-free
survival in the overall pooled analysis. Note here
that the tine scale extends to 16 weeks and that
the progression-free survival percent extends from

80 to 100. We've nmagnified the scale. The hazard
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ratio is close to 1, and there is no evidence of an
ef fect of Aranesp on progression-free surviva
during this period.

On this slide, we again see no evidence
for a negative overall survival influence in
association with Aranesp therapy. In addition, as
shown in our briefing docunent, the long-term
followup fromthis pooled data set is a hazard
ratio of approximately 1. The confidence interva
for that analysis extends from0.8 to 1.2, which
excl udes an effect of the size seen in the BEST and
Enhanced tri al s.

I will now review the analysis by tunor
t ype.

On this slide, | portray the
progression-free survival results of the pool ed
anal ysis by tunor type. No clear association is
observed between progression-free survival and
tumor type. Results are sinmilar with respect to
overal | survival

Here we find an association with inproved

progressi on-free survival and overall survival is
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1 observed with respect to achieving an on-study rise
2 in henmogl obin of 1 gram per deciliter or nore over

3 14 days. These hazard ratios are 0.51 and 0. 43,

4 respectively, with the indicated confidence

5 interval s.

6 Note that a simlar association is found

7 with inproved progression-free survival and overal

8 survival with respect to achieving an on-study

9 henogl obi n of greater than or equal to 13 grans per

10 deciliter.

11 In summary, our nore recent anal yses have

12 confirnmed the appropriateness of the Aranesp

13 prescribing information with respect to thronbotic

14 event rate. |In an evaluation of data from over
15 1,100 patients random zed to placebo-controll ed

16 oncology trials with Aranesp, we found nearly

17 i dentical survival and progression-free surviva

18 with Aranesp and placebo. W believe that our

19 detailed exanmination confirns the safety profile of

20 Aranesp and that the benefit/risk ratio remains
21 favorabl e and warrants conti nued exani nati on of

22 potential beneficial effects on survival
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I will now review a program of ongoing
trials involving Aranesp in different tunor
treatnment settings. W believe this group of
trials represents a robust approach to ultimately
resolving the questions raised in this meeting.
The trials to be described were initiated, | should
poi nt out, because of evidence regarding the
positive potential benefits of anem a treatnment on
patient survival. Qutlined here are the rel evant
preclinical and clinical observations providing the
rationale for these trials.

On particular note at the bottomis the
Cochran neta-analysis with a favorable relative
risk and a conclusion by the authors that nore
trials to explore this finding were nerited.

On the next several slides are outlined
t he Angen-sponsored and the four independent
investigator-initiated and -conducted studies.
The Angen response to the information fromthe BEST
and Enhanced trials has al ready been described by
Dr. Viveash, including our formal review of al

ongoing clinical trials involving Aranesp being

file:////[Tiffanie/C/Dummy/05040NCO.TXT (75 of 403) [5/14/2004 1:38:12 PM]



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

76
conduct ed wor | dwi de.

One of our goals in this review was to
identify clinical trials in which the design, the
size, and the patient population would be
particularly informative with respect to answering
the kinds of questions that we're dealing with
today. W identified five such trials--one
Amgen- sponsored and four utilizing Aranesp but
bei ng conducted by independent investigators. Al
of these studies are random zed and controll ed.

One trial is itself double-blind and

pl acebo-controlled. The other four clinical trials
i nvol ve randomi zation to Aranesp or no epoetin. In
these trials, Aranesp treatnent is adm nistered
proximate to the tinme of chenotherapy and not for
the full duration of followup. These studies
include long-termfollowup with collection of
predefined progression and survival endpoints. In
addition, of course, the studies will capture
thromboti c and cardi ovascul ar events. Each study

i ncl udes honobgeneous popul ations with

stratification for disease-specific prognostic
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vari abl es.

One question posed by the FDA relates to
the feasibility and appropriateness of conducting
pl acebo-control |l ed studies. You will note that, as
I'"ve indicated, one of our studies includes
pl acebo-control | ed design. Wile these studies are
currently ongoing in Europe, we can report that we
are successfully accruing patients to a
pl acebo-controlled trial of Aranesp in
chenot her apy-i nduced anemia in the United States if
that's relevant to your deliberations.

In fact, it is our opinion that controlled
studi es are essential in certain situations and
that it is feasible to conduct such studies in the
United States.

On this slide, we also indicate that the
nunber of patients for each tunmor type and the
total nunber of patients for these five trials
bei ng over 3,500. We believe that there is
particul ar value to an approach which incorporates
a range of tunors with robust nunbers of patients

in both breast cancer and head and neck cancer. |
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1 will nowreview each study design in detail.

2 Portrayed here is the Angen-sponsored,
3 doubl e-bl i nd, placebo-controlled study. Six

4 hundred patients with newy di agnosed extensive
5 smal | -cell lung cancer will be random zed to

6 conbi nation chenot herapy with Aranesp or pl acebo.
7 As you can see, endpoints include survival, and

8 this trial has accrued nore than 200 patients to

9 date. 1'd like to point out again that this tria
10 i s placebo-controll ed.

11 The first independent

12 i nvestigator-conducted trial which I wll discuss
13 i s the neoadjuvant breast cancer trial being

14 conducted by the German Gynecol ogi ¢ Oncol ogy G oup.
15 Seven hundred patients with di agnosed breast cancer
16 wll be random zed to dose-intense or standard

17 chenot herapy with a secondary random zation to

18 Aranesp or observation. Follow ng induction

19 chenot herapy, surgery will be conducted. Endpoints
20 are as listed; followup is long term

21 By the nature of this patient popul ation

22 and by the nature of the study design and
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i nvestigator intent with Argen support, tunor
tissue is being collected and stored. The trial
has accrued nore than 400 patients, half of the
projected total accrual. An interimanalysis of
the experience in the first 200 patients will take
pl ace in the next several weeks.

The second investigator-initiated study is
the adjuvant breast cancer study bei ng conducted by
the West German Study Group. After definitive
surgery, the projected 1,000 patients will be
random zed to center-specific adjuvant chenot herapy
with or without Aranesp. Endpoints are as listed,
and this trial has recently initiated accrual

The diffuse large-cell |ynphoma study
conducted by the French, Bel gian, and Swi ss CELA,
is outlined here. Mre than 600 patients will be
random zed to 14- or 21-day nonocl onal antibody
CHOP(?) chenotherapy treatnent regi nens. These
patients are secondarily random zed to Aranesp or
supportive transfusion. Endpoints are as listed,;
long-termfollowup is involved. This trial has

recently initiated accrual
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The head and neck cancer study being
conducted by the Dani sh Head and Neck Cancer Study
Goup is outlined here to test the hypothesis that
anemia contributes to radiotherapy failure. A
proj ected 600 patients with head and neck cancer
are randoni zed to radi otherapy al one or to Aranesp
with long-termfollowup. The principa
i nvestigator is Professor Overgaard, a
wel | -recogni zed authority in the field of tunor
oxygenation and radi ation therapy. More than 260
pati ents have al ready been accrued to this trial

In response to the Henke and Enhanced
trial results, the investigators have conducted an
interimanalysis for safety. W are informed that
this trial is proceeding.

On this slide, the five clinical trials
are outlined with respect to the tunor types
i nvol ves, projected and current accrual, and the
detectabl e differences fromthe expected contro
armresults. Individually, these trials wll
accrue between 600 and 1,000 patients and have

power to detect absolute differences in surviva
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between 7 and 11 percent. Note that these studies
are ongoi ng outside of the United States, but we
believe the findings should absolutely be
applicable to United States practice.

This slide shows the statistical power of
the individual trials to detect an increase in the
risk of death. Each of these trials has reasonable
power to detect a hazard ratio of 1.4 or 1.5. Even
if the true hazard ratio is as lowas 1.2, there is
a greater than 85-percent chance that at |east one
of these trials will result in a statistically
significant difference.

On this slide is outlined the projected
accrual over time to these trials and the expected
cunul ative patient years of followup. Including
all five ongoing studies, nore than 3,500 patients
will be random zed in trial settings in which the
i nfluence of Aranesp on survival can be conpared.

This slide shows the power of a
met a-analysis illustrated in yellow of all five
trials. This analysis will have high power to

detect a true hazard ratio as small as 1.15, which
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is far smaller than that observed in the BEST and
Enhanced tri al s.

Al so shown on this graph in the purple is
the power of the neta-analysis of the neoadjuvant
and adj uvant breast cancer studies, a total of
1,700 breast cancer patients. This analysis wll
have 80-percent power to detect a true hazard ratio
as small as 1.32.

So on this slide, |'ve sunmmarized the
strengths of the ongoing clinical trials
activities. As |'ve discussed, these include
desi gn el enents which involve either doubl e-blind,
pl acebo-control | ed, or Aranesp versus epoetin
el ements, with predefined survival or tunor
progressi on endpoints. 1'd |ike to enphasize this
in view of the agency's first question

VWiile it is true that these trials are al
bei ng conducted ex-U. S., we would point out that it
is entirely possible to conduct placebo-controlled
trials in the United States. These ongoing trials
cross nmultiple tunor types with approximately 1,700

breast cancer patients and 600 head and neck cancer
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patients. The cunul ative neta-anal yses of 3,500
patients will provide robust power for assessment
of survival outcones in this program

O note, these studies have al ready
accrued close to 900 patients. These studies
i nclude careful safety nonitoring, and the AGO
breast cancer trial incorporates tissue collection
to enabl e appropriate correlative biol ogica
st udi es.

In conclusion, we've outlined the known
and potential benefits of therapy with Aranesp. W
have found no adverse effects on tunor progression
or survival to date in our Aranesp clinical trials.
To the contrary, evidence exists for potenti al
benefit fromerythropoietic protein therapy, both
in the settings of cancer and other conditions.

It is our position that this potential
benefit shoul d be studies, but that such studies
must be carried out responsibly, with carefully
desi gned and executed trials.

Thank you very nuch.

83

T2A DR. CHESON: | would like to thank the
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sponsors for their very clear and on-tine
present ati ons.

And now | 'd like to turn to the FDA
presentation, Dr. Harvey Luksenburg--who is going
out the door.

[ Laughter.]

DR. CHESON. Harvey, cone back, please.
And for those of you who are standi ng agai nst the
side wall, if you would please, for fire safety
reasons, stand in the back or you'll have to be
asked to | eave the room

DR LUKSENBURG Dr. Cheson, nenbers of
the coomittee, |adies and gentlenen, |'m Harvey
Luksenburg. 1'ma clinical reviewer at the Food
and Drug Administration, and | would just like to
start off by noting that | am but a nmenber of a
team of very talented individuals who put in a
trenmendous anount of work in putting together the
data which we'll be presenting today.

Now, two | arge random zed studies in
cancer patients on chenotherapy plus or mnus EPO

have shown shorter overall survival, shorter
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progressi on-free survival, and an increased
i nci dence of thronbotic and cardi ovascul ar events
in the groups assigned to receive erythropoietins.

The erythropoietin products used in these
two studies are not licensed in the U S. They are
NeoRecor non, epoetin beta, manufactured by
Hof f man- LaRoche, and EPREX, epoetin alfa, would is
manuf actured by Ortho Biologics. Both of these
studies used a treatnment strategy to achieve a
henogl obi n greater than 12 granms per deciliter,
whi ch is higher than that recommended in the
| abeling for U S. -licensed products.

The clinical trials for U S.-licensed EPO
products were not designed to assess the impact on
response rate, with one exception--the N93 study,
which 1'll describe nomentarily; they were not
designed to ook at in a systematic way tinme to
progressi on or progression-free survival; and they
were not designed to | ook at overall survival

Now, the goals of ny talk are four-fold.
First of all, I'Il try to give sonme justification

of why the FDA feels that the safety issues
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1 observed wi th EPREX and NeoRecor nobn, the

2 non-U. S.-1icensed EPGCs, may also apply to

3 U S.-licensed products. In addition, | wll review

4 results of trials with EPREX and NeoRecor non, the

5 non-U. S. -1icensed products, regarding the safety

6 concerns. Thirdly, | will review data avail abl e

7 regarding safety fromtrials of EPOGEN Procrit and

8 Aranesp, the U S.-licensed trials, and finally wll

9 try to come agreenent on the design of future

10 studi es regarding these safety issues.

11 Now, the three safety issues which I'm
12 going to be discussing are, first of all, an
13 i ncreased risk of thronbotic and cardi ovascul ar

14 adverse events, an increased risk of tunor

15 progression in patients receiving EPO products,

16 poorer survival in groups of patients receiving EPO

17 products.

18 Just the cast of characters. Reconbi nant

19 EPO products which are currently U S.-licensed are

20 epoetin alfa manufactured by Angen and market ed
21 under the nane of EPOGEN; the sanme drug

22 manuf act ured by Angen and marketed as Procrit by
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Otho Biotech; and darbepoetin alfa, or Aranesp,
manuf act ured and marketed by Angen.

The EPO products which are not licensed in
the U S. are epoetin alfa, or EPREX, nanufactured
by Ortho Biol ogics; Epoetin beta, NeoRecornon,
manuf act ured by Hof f nan- LaRoche.

Now, the FDA considers all these products
menbers of the sane product class, and, thus, these
evol ving safety issues are assuned to apply to al
products unl ess adequate and well-controlled trials
demonstrat e ot herw se.

The differences between these products are
as follows: epoetin alfa and beta have the sane
am no acid sequence, but they differ in
gl ycosylation. Aranesp differs in the amno acid
sequence (5) and in the degree of glycosylation

The simlarities are nmeaningful. Al
these exert their principal clinical effect by
binding to the erythropoietin receptor. Al these
products have simlar pharmacodynam c effects when
they're used at recommended dosages. And there's a

simlar toxicity profile across all of these
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1 products with the exception of pure red cel
2 apl asi a, which has been seen thus far only in
3 EPREX.

4 Now, target henogl obin, the labels for

5 EPOGEN Procrit and Aranesp have dosage gui delines

6 based on safety data fromregistration studies

7 performed in patients with chronic renal failure

8 Just to quote what is witten on the current

9 | abel s, for EPOGEN Procrit, "The suggested target

10 hematocrit range is between 30 and 36 percent."”

11 For Aranesp, "The dose shoul d be adjusted for each

12 patient to achieve and naintain a target henpgl obin

13 not to exceed 12 g/dL."

14 In addition, for rapid increase in

15 henogl obi n greater than 1 gm per deciliter, or four
16 points in hematocrit, in any two-week period, the

17 dose shoul d be reduced. And the product should be

18 held if the henoglobin is greater than 13 unti

19 henogl obin falls less than or equal to 12 grans per

20 deciliter and re-start the dose at 25 percent bel ow

21 the previous dose.

22 Now, the first safety issue which I1'd like
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to discuss is that of an increased incidence of
thromboti c and cardi ovascul ar adverse events. This
is aroad map, and |I'll show this slide severa
more tines, and for each safety issue--thronbotic
events, tumor progression, overall survival--1'm
going to discuss only one study done in rena
patients, the Normal Hematocrit Study. These in
yel low are the studies done in non-U. S.-licensed
EPO, and the studies in pink are the studi es done
in US. -licensed EPO products. An "x" neans that
there's data avail able for evaluation for each of
these safety concerns

Now, the licensing studies for
EPOGEN Procrit and Aranesp denonstrated that
there's a baseline risk of thronbotic and
cardi ovascul ar adverse events at their |abel ed
target hemogl obin, that is, between 10 and 12 grans
per deciliter.

A study which dramatically showed the
potential adverse effects of increasing the
henogl obi n was the so-called Normal Hematocrit

Study, first author Besarab, published in the New
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Engl and Journal in 1998. The idea behind this
study was that patients with chronic renal failure
on dialysis who had clinical evidence of cardiac
di sease could do better clinically if they had
their henogl obin raised fromthe nom nal |ow 30
range to a higher hematocrit, around 40. And so
1,200 patients with chronic renal failure on
dialysis with clinical evidence of congestive heart
failure or ischem c heart disease, they were all on
EPOGEN at baseline and naintaining a hematocrit of
bet ween 27 and 33 percent.

Now, both arms recei ved EPOGEN, but they
were randoni zed to different treatnent strategies
One was random zed to achi eve a hi gher hematocrit,
around 42, plus or minus 3. This was called the
so-cal l ed normal hematocrit group. The other arm
mai nt ai ned the | ower hematocrit group, as was
custonmary in practice, around 30 percent. This was
called the | ow hematocrit group

This study had a conposite primary
endpoi nt of either death or non-fatal myocardia

infarction, and here are the results. 1In the
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1 normal hematocrit group, there's an increased

2 i nci dence of death, 30 percent, versus 34 percent

3 in the |ow hematocrit group. There's an increased

4 ri sk of non-fatal nyocardial infarction, 3.1

5 percent in the normal hematocrit group, versus 2.3
6 percent in the low hematocrit group. And there was
7 an increased risk of vascular access thronbosis,

8 percent in the normal hematocrit group versus 29

9 percent in the | ow hematocrit group
10 Here's a graph showi ng the increased

11 probability of death in the normal hematocrit

12 group, death or myocardial infarction in the nornal

13 hemat ocrit group, and in the | ow hematocrit group

14 Thi s goes out to about 30 nont hs.

15 Now, when | tal k about target henpgl obin

16 a target henoglobin is only a target, and many

17 patients don't achieve that target. However--and

18 this has been seen in both the renal studies and in

19 the oncol ogy studies--it's the dosing strategy,

20 is the idea of pushing the dose of the

21 erythropoietin to a higher level in order to try to

22 attain the target henogl obin. However, we've seen
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in all these studies that the adverse event signals
seemto occur in the group assigned to the dosage
strategy ained at the target henopgl obin, despite
whet her they attained that henogl obin or not.

Now, the next studies | want to discuss
are the BEST and the Henke studies. These are the
studi es done in oncol ogy patients using
non-U. S.-licensed erythropoietins. And, again, |'m
just tal king about thronbotic events.

The Breast Cancer Erythropoietin Trial, or
the BEST Trial, used EPREX. This was a randoni zed,
doubl e-blind, placebo-controlled trial in 939
patients with netastatic breast cancer who were
receiving first-line therapy. They received EPREX
or placebo for 12 nonths, and the therapy was not
started until the henpgl obin was | ess than 13.

The primary objective of this study was to
denonstrate superior survival at 12 nonths. The
target henogl obin, again, was higher than what is
on the | abel, between 12 and 14, and this study was
stopped by an Independent Data Monitoring Committee

based on the first four months of safety data.
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At four nmonths, there was an increase
i nci dence of fatal thronmbotic and cardi ovascul ar
events. In the EPREX arm it was 2.3 percent; in
the placebo arm it was 0.4 percent.

The next trial that got our attention was
published in The Lancet |ast Cctober by Henke and
his coll eagues, and it used NeoRecornon, or epoetin
beta. This was a randoni zed, doubl e-bli nd,
pl acebo-controlled trial in 351 patients with head
and neck cancer who were receiving concurrent
radi ation therapy. Al these patients were anemc,
| ess than 12 grans per deciliter in wonen, |ess
than 13 grans per deciliter in nen.

The primary objective in this trial was to
denonstrate superior |ocoregi onal progression-free
survival. The target henpgl obin was | ess than or
equal to 14 in wonen and | ess than or equal to 15
in nmen.

Now, the incidence of cardiovascul ar and
thrombotic events was higher in the epoetin beta
arm 11 percent, versus placebo--this included

hypertensi on, henorrhage, venous thronbosis,
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pul ronary enbolism and stroke. In addition, the
i nci dence of patients who died of cardiac disorders
not otherw se specified was 5 percent in the

epoetin beta group versus 3 percent in the placebo

gr oup.

Next, still in the thrombotic events
columm, |I'mgoing to discuss the studies we have
available to us on the U S.-licensed epoetin
products.

The registration studies for Procrit
consi sted of pool ed anal yses of six multicenter,
random zed, doubl e-blind, placebo-controlled
studies constituting a total of 131 patients. They
had various primary cancers. Three of these
studi es consisted of patients receiving
pl ati num cont ai ni ng chenot herapy and three of them
consi sted of patients receiving
non- pl ati num cont ai ni ng chenot herapy. Al these
patients were anemi c, and the prinmary endpoi nt was
proportion of patients transfused. There were no
progression-free survival or survival endpoints

i ncorporated in these studies.
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1 The i nci dence of thronbotic and

2 cardi ovascul ar events in the pool ed data was 12

3 percent in the placebo group and 3 percent in the

4 Procrit group.

5 A post-marketing conmitment study done

6 after the approval of EPOGEN Procrit for the
7 oncol ogy indication asked the question whether
8 giving Procrit along with chenotherapy for

9 smal | -cel |l carcinoma of the lung woul d have a

10 potential adverse effect on the tunor's response to
11 chenot herapy. This was a random zed, doubl e-blind,

12 pl acebo-control l ed, non-inferiority study whi ch was

13 intended to enroll 400 patients with snall-cel

14 carcinoma of the lung who were receiving first-1line
15 therapy and their baseline henbpglobin was | ess than

16 14. So these patients did not necessarily have to

17 be anem c.

18 The primary endpoint, as | nentioned, was

19 the objective response rate, CR plus PR, after
20 three cycles of chenotherapy to rule out a

21 decrenent of 15 percent in the overall response

22 rate with Procrit. There was no target henpgl obin;
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however, the Procrit dose was reduced if the
henogl obi n exceeded 16 grans per deciliter. The
study, however, was term nated because of poor
accrual at 224 patients.

Now, the incidence of thronbotic and
vascul ar events in this study--we did reviewthe
data after 224 patients--in the Procrit group was
22 percent and in the placebo group was 23 percent.
However, the definition of thrombotic and vascul ar
events included chest pain, not otherw se
specified, as well as all the other well-known
clinical entities. So we subtracted chest pain and
came up with these figures: for the Procrit group,
the incidence of thronbotic/vascul ar events went to
14 percent, and in the placebo group, it was 9.5
per cent.

The Aranesp Oncol ogy Regi stration Study
was a randoni zed, doubl e-blind, placebo-controlled
study in 320 patients with both snmall-cell and
non-smal | -cell lung cancer, all of who were
recei ving platinumcontaining chenot herapy. Al

these patients were anemic.
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1 The primary endpoint, again, was a

2 transfusi on endpoint, the proportion of patients
3 transfused between week 5 and week 12 or the end of
4 the treatnent period. The dosage guidelines were
5 that Aranesp was to be held for henogl obin of

6 greater than or equal to 14 in wonmen and for

7 greater than or equal to 15 in nen.

8 The incidence of thronmbotic events in this
9 study was 5 percent in the Aranesp group and 3

10 percent in the placebo group

11 So, to summarize the studies for the

12  thronbotic/cardi ovascul ar events so far, in the
13 studies in which a signal was detected, the Nornal
14 Hematocrit Study done in patients with chronic

15 renal failure, the incidence of non-fatal

16 myocardi al infarction, 3.1 percent in the nornal
17 hematocrit group versus 2.3 percent in the | ow

18 hematocrit group. An increased incidence of

19 vascul ar access thronbosis, 39 percent in the

20 normal hematocrit group versus 29 percent in the
21 | ow hematocrit group. 1In the BEST Study, done in

22 939 patients with nmetastatic breast cancer, there
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was an increased risk of fatal thronbotic events in
the armrandom zed to recei ve EPREX, 2.3 percent,
versus 0.4 percent in the placebo arm

In the Henke Study in head and neck cancer
and the patients were random zed to receiving
epoetin beta, or NeoRecornon, or placebo, there was
al so an increased risk of cardiovascul ar and
thrombotic events, 11 percent in the epoetin beta
group versus 5 percent in the placebo group

In the thronmbotic and vascul ar events
studies that didn't have a signal, the Procrit
pool ed studies, 3 percent in the Procrit group
versus 12 percent in the placebo group. The N93
study in small-cell carcinoma of the lung, 22
percent Procrit versus 23 percent placebo. W put
an asterisk next to this because after we
subtracted the non-specific chest pain, we did find
that there was an increased risk of
t hronboti c/vascul ar events in the Procrit group.
And, finally, the Aranesp Oncol ogy Registration
Study, 5 percent incidence in the Aranesp group

versus 3 percent in the placebo group
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1 Now, in Septenber 2003, three

2 pl acebo-controlled clinical trials in oncol ogy

3 patients in which one armreceived EPOto target a

4 hi gher henopgl obin were termn nated because of

5 unexpected rates of thronmbotic events in the EPO

6 arm

7 Briefly, to summari ze these studi es,

8 one, the primary cancer was small-cell carcinom of
9 the lung; the target henogl obin was between 14 and
10 16; the incidence of thrombovascul ar events, TVE,
11 was 34 percent in the EPREX group versus 6 percent
12 in the placebo group. The second study, patients
13 who had cervical cancer, the target henpgl obin was

14 between 13 and 14; the incidence of TVE, 16 percent

15 in the Procrit group, versus 5 percent in the

16 pl acebo group. And the third study, gastric or

17 rectal carcinom, target henogl obin 14 or 15; the

18 i nci dence of TVE, 24 percent in the Procrit group

19 versus 6 percent in the placebo group

20 Now, the next safety issue I'd like to

21 di scuss is that of tunor progression. There are a

22 nunmber of preclinical studies which have been
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revi ewed, but our selective take under the
literature is that there are EPO receptors which
are present on sone tunor cell lines and on tunor
vascul ature, neani ng endothelial cells.

EPO has been reported in sonme studies to
i nhi bit apoptosis, stinmulate angi ogenesis,
stimul ate endothelial cell growth, nigration, and
proliferation, and reduce survival in sone tunor
xenogr aft nodel s.

Now, studies supporting the approval of
Procrit and Aranesp for the treatnment of anemia in
cancer patients on chenotherapy were not designed
to assess the inpact on tumor response, tunor
progression, or survival. So there's a big |acunae
in the information that we have for the
U S. -registered EPO products. And, again, |'m
going to go through the two studies that utilized
non-U. S. -1icensed EPO products and then two studies
whi ch we have that have data that's useful for
| ooking at tumor progression in the U S.-licensed
EPO products.

Again, just to rem nd you that the BEST
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1 Study usi ng EPREX, randomi zed, doubl e-blind,

2 pl acebo-control | ed, 939 patients with netastatic
3 breast cancer, first-line therapy, random zed to
4 recei ve EPREX or placebo for 12 nonths, therapy

5 started at | ess than 13.

6 The primary objective of this study was to

7 denonstrate superior survival at 12 nonths. The
8 target henogl obin was between 12 and 14, and this

9 study, again, was stopped by the Data Monitoring

10 Conmittee based on the first four nonths of safety

11 dat a.
12 At four nonths, there was a twofold
13 increase in the incidence of disease progression

14 It was 6 percent in the EPREX group and 3 percent
15 in the placebo group

16 At four months, there was 2.5-fold

17 increase in early nortality. It was 8.7 percent
18 the EPREX group versus 3.4 percent in the placebo
19 group.

20 In the Henke trial, again, random zed,
21 doubl e-blind study in 351 patients with head and

22 neck cancer receiving concurrent chenotherapy,
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these patients were entered if wonen had a
henogl obin of |less than 12 and nen | ess than 13.
The primary objective was to denonstrate superior
| ocor egi onal progression-free survival. The target
henogl obin was | ess than or equal to 14 in wonen or
| ess than or equal to 15 in nen.

For | ocoregi onal progression-free surviva
as the primary endpoint, the relative risk was 1.62
favoring placebo, and the | ower bound or the
95- percent confidence interval was greater than 1
with a highly significant p val ue.

For | ocoregi onal progression, again, the
relative risk was 1.69 favoring placebo and the
| ower bound of the 95-percent confidence interva
was greater than 1, with a significant p val ue.

Study N93, the post-narketing study which
| ooked at small-cell carcinoma, this was a
random zed, double-blind, non-inferiority study
whi ch was intended to enroll 400 patients who were
receiving first-1ine therapy.

The primary endpoint, again, was objective

response rate after three cycles of chenotherapy to
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rule out a 15-percent decrenent in the overal
response rate in the Procrit arm No target
henogl obi n was determ ned. The Procrit dose was
reduced for henogl obins greater than or equal to
16, and the study was term nated at 225 patients
out of a projected 400 for poor enroll nent.

This study was not designed to assess the
impact on tine to progression, and survival was a
secondary endpoint, and there was no fornal
hypot hesi s testing.

The results showed that for the placebo
group the overall response rate was 67 percent; for
the Procrit group it was 72 percent. The
95-percent confidence interval around the observed
difference had a | ower bound of m nus 6 percent.

So even though this study met its intended

obj ective despite the early termnation, it was
abl e to exclude a difference of greater than 15
per cent.

The Aranesp Oncol ogy Regi stration Study, a
random zed, doubl e-blind, 320 patients with

non-small-cell and small-cell lung cancer al
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receiving platinum chenot herapy and all of whom
wer e anenmni c.

The primary endpoint was a transfusion
endpoint. The Aranesp was hel d for henopgl obi ns
greater than 14 in wonen and 15 in nen.

The nedi an progression-free survival was
five nmonths in the Aranesp group and four nonths in
the placebo group. This study, again, was not
designed to assess the inpact on progression-free
survival .

And here are the curves. This is the
pl acebo group here. Here is the Aranesp group
Here is a year, two years.

So, just to summarize, the data we have on
tunor stimulation, first the studies in which a
signal was detected. The BEST Study, EPREX,
met astati c breast cancer, at four nonths an
i ncreased risk of deaths due to di sease progression
being 6 percent in the EPREX group versus 3 percent
in the placebo group. In the Henke Study, head and
neck carci noma usi ng NeoRecornon, EPO B, the

relative risk for |ocoregoinal progression-free
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1 survival favored placebo, 1.62

2 The tunor stimnmul ation studies w thout a

3 signal, the Procrit group, the post-marketing

4 commitnent in small-cell carcinoma of the |ung,

5 overall response rate was 72 percent in the Procrit

6 group versus 67 percent in the placebo group. The

7 Aranesp Oncol ogy Registration trial, the nmedian

8 progression-free survival, four nonths for Aranesp,

9 five nmonths for placebo.

10 And, finally, 1'd like to discuss the data

11 we have concerning poorer survival in patients

12 random zed to receiving erythropoietins.

13 Again, |I'll be discussed the data we have

14 on the BEST trial and the Henke trial as well as

15 the U S. -licensed erythropoietins.

16 Just to rem nd you once again, the breast

17 cancer study, 939 patients with netastatic breast

18 cancer, random zed to receive EPO or--EPREX or

19 pl acebo for 12 nonths, and the primary objective of

20 this trial was to denonstrate superior surviva
21 12 nonths. The target henpgl obin was between 12

22 and 14, and this study was stopped by the
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I ndependent Data Mnitoring Conmittee based on four
mont hs safety dat a.

The estimated 12-nmonth survival was 70
percent in the EPO group and 76 percent in the
pl acebo group. The relative risk of death was 1.4
favoring the placebo group, and the | ower bound of
the 95-percent confidence interval was greater than
1, with a p value of 0.12.

Here are the curves for the first 12
nmont hs, which was the primary endpoint. This is
the pl acebo group on top, and here is the EPREX
group.

In the Henke Study, again, 351 patients
wi th head and neck cancer getting radiation
therapy. The erythropoietin product used was
NeoRecor non.

The rel ative risk of death was 1.4
favoring placebo; the | ower bound of the 95-percent
confidence interval was greater than 1. The nedi an
overall survival was not different, but there's a
trend toward poorer survival in the NeoRecornon

group--was 605 days in the NeoRecornobn group versus
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928 days in the placebo group

Study N93, the post-nmarketing comm t nent
done in patients with small-cell carcinona of the
I ung, again, this study was not designed to assess
an inpact on survival. The median survival was
10.5 nonths in the Procrit group and 10.4 nonths in
the placebo group. The overall nortality rate was
92 percent in the Procrit group versus 88 percent
in the placebo group

And here are the curves. The dotted |ine
is the placebo group. The sold line is the Procrit
group.

The Aranesp Oncol ogy Registration trial,
320 patients with lung cancer receiving
pl ati num cont ai ni ng chenot herapy. This study was
not designed to assess the inpact on survival

The nedi an overall survival was ten nonths
in the Aranesp group and eight nonths in the
pl acebo group. The overall nortality rate, 14
percent in the Aranesp group, and 12 percent in the
pl acebo group.

And this is the placebo arm here, and here
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is the Aranesp arm This is one year, two years.

And so, just to summarize the studies we
had in which there was a survival signal, the BEST
Study, netastatic breast cancer, the 12-nonth
survival rate, the primary endpoint, poorer
survival in the EPREX group, 70 percent, versus 76
percent in the placebo group, p value of 0.12. In
the Henke Study using NeoRecormon, the nedi an
overal |l survival not significant but a trend, 605
days for NeoRecornon versus 928 days with placebo

The studies that we have wi thout a
survival signal, the N93 Study, post-marketing
study in snmall-cell carcinoma of the lung, 10.5
months in the Procrit group versus 10.4 nonths in
the placebo group. The Aranesp Oncol ogy
Regi stration Study, ten nonths in the Aranesp group
versus eight nonths in the placebo group

So, to sumarize, two large, nmulticenter
studi es--the BEST Study and the Henke Study--which
wer e designed to show superior survival or
progression-free survival, instead denonstrated an

increased risk of thrombotic and cardi ovascul ar
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events, a shorter progression-free survival, and a
shorter overall survival. Both of these studies
used a treatnent strategy to achi eve henpgl obin
| evel s greater than or equal to 12

The nul ticenter, placebo-controlled trials
using Procrit and Aranesp, the U S.-licensed
erythropoietins, were smaller in size; they were
not designed to assess the inpact on
progressi on-free survival or overall survival
Their treatnent strategy varied: Procrit was held
in the N93 Study for henpgl obin greater than
14--the | abel recomends 12--and in the Aranesp
study it was held for greater than 14 in wonen or
greater than 15 in nen.

So, to conclude, we have these evolving
safety concerns. They cannot be dism ssed. The
current dosing recomrendati ons we feel are adequate
to mininmze the risk of thronbotic events.

However, there is insufficient information
concerni ng overall survival and progression-free
survival for U S.-licensed products at approved

doses to assess these risks. Angen, Ortho Biotech,
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and the FDA have agreed on the need for further
studies to investigate these safety issues.

Now, the FDA recommends certain el ements
that shoul d be conmponents of all current and future
studies which will be done to investigate these
safety issues. First of all, there should be a
honogeneous primary tunor type. There should be
honogeneous chenot herapy or radi ot herapy regi nes.
The studi es should be designed to detect clinically
meani ngf ul decrements in response rate,
progression-free survival, and survival. There
shoul d be prespecified definitions of
cardi ovascul ar and thronbotic events. And there
shoul d be Data Safety Mnitoring Conmittee
oversi ght.

W al so recommend the deternination of
expression and ligand affinity of EPO receptor on
specific primary tunor types, preferably through
the analysis of clinical tissue specinens or
through pre-existing tissue repositories
representing common tunor types.

And | think that is the end of ny
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present ati on.

DR. CHESON: Thank you, Dr. Luksenburg

It's now time for questions fromthe
conmittee to either the sponsor or Dr. Luksenburg
I"d like to start, while all the people are com ng
up, with questions for Dr. Luksenburg. On your
various slides, Harvey, when you're talking about
studies with signals, you nmean with negative
signals, since there are a nunber of studies with
positive signals, including one of the ones on your
slide, 98-0297, with the ten- versus eight-nonth
survival in favor of the erythropoietin conpound,
right? So when you say with signal, you're
referring to negative signal in your slides.

DR LUKSENBURG  Yes.

DR. CHESON. Ckay.

DR. KEEGAN: | would point out that the
one that you're referring to as having the positive
signal is actually not significantly different.

DR CHESON: | know, but neither are sone
of the others.

Any ot her questions fromthe conmittee?
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Any conments fromthe conmittee? Dr. Martino?

DR. MARTING |I'mrem nded of a quote from
Enrico Ferm , which goes as follows: "Before
cane here, | was confused on this topic. Now I|'m
still confused, but at a sonewhat higher |evel."

[ Laughter.]

DR MARTINO And |I'mnot sure who | want
to sort of address this to, but whoever of you
thi nks you have an answer, |'d appreciate it.

It occurs to ne that |ooking at the tunor
tissue itself to see if it has receptors certainly
is reasonable if it's doable. Sinultaneous to
that, it is likely that the mechanism if there is
any by which tunmors grow, may not be by direct
i nvol venent of the tunor cell itself, but may be
t hrough some ot her mechanism One of those, you
know, is what it mght do to the vascul ar system
and neovascul ari zati on.

Is there some way to | ook at that
paraneter? Because sonme of us think that that may
be the nore |ikely mechani sm by which tunor cel

grow h may occur, if, in fact, it does.
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DR CHESON: Dr. DelLap?

DR DeLAP: Yes, I'd like to ask Dr.
Francis Farrell to address that question. Dr.
Farrell is head of our preclinical programfor this
ar ea.

DR FARRELL: Thanks for the excellent

question. Francis Farrell, Johnson & Johnson.

We feel that your idea does have credence

Al t hough we don't feel that the receptor on tunor
cells is functional, there is enough preclinica
data to show that EPO does have an effect on
endot helial cell function, including sone papers
showi ng that EPO binds to endothelial cells. There
have been some studi es showi ng sone chenptaxis with
EPO on endothelial cells. There's also been sone
data that aortic ring formati on can be forned.

The only caveat with these experinents,
t hough, are that high doses of EPO are actually
used to see this effect. And in one publication,
the dose used was actually 50 units per m, which
woul d be very high conpared to what the clinica

maxi mal serum dose a patient would get with 40 IUs
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1 per kg dose, which is approxinmately two units per
2 .

3 So to answer your question, though,

4 think better preclinical nodeling and xenograft

5 model s where you could actually | ook at vascul ar

6 density, micro-vessel formation, | think are

7 warranted, and that would be the direction that we
8 woul d go in.

9 DR DelLAP: If | could ask your

10 i ndul gence, we al so have Dr. Kinberly Bl ackwel |

11 here who could also contribute to this point, |

12 think, as a consultant, if we have a minute.

13 DR CHESON: Please. That would be fine.
14 DR. BLACKWELL: Hi. 1'm Kim Bl ackwel |
15 from Duke University.

16 I, like the questioner, had sone interest
17 in was this tunmor effect, was it endothelial cel
18 effect, and we've enbarked on a nunber of

19 preclinical nmodeling, nowwth well over 500

20 animls that we've | ooked at, both in R3230, which
21 is an ER-positive mammary carcinoma line. So it's

22 as close as you can get to a rodent nodel to human
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nmodel . We've al so | ooked at CT26, which is a
col orectal nodel

So, very briefly, our experinents have
| ooked at tunor proliferation using Key 67, tunor
growt h usi ng bi odi mensi onal tunor volune. W' ve
al so | ooked at mcro-vessel density, and | think
the best experinment is we've actually | ooked at in
Vi vo angi ogenesi s using a dorsal w ndow fold where
you can actual ly measure vascul ar devel opnent in
the mammary carci noma nodel. And | will say that
we' ve | ooked at erythropoietin in close to 16
manmary carci nonas and have failed to see any
effect on tunor growth, tunor proliferation, or
tunmor angi ogenesis. Cbviously the in vivo
angi ogenesi s nodel s involve a snmall nunber, about
25 ani mal s, because those are difficult experinents
to do.

We' ve al so | ooked at darbepoetin using
simlar nodels in both R3230 and CT26 that was
alluded to the Aranesp presentation, and using
bi odi mensi onal nodels in over 200 animals with

R3230 tunors have failed to see effect on tunor
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growt h, tunor proliferation, and angi ogenesis
measured by m cro-vessel density.

So | agree with Dr. Farrell that this
really needs to be studied further in in vivo tunor
nmodel s because the interaction between tunor
endothelial cells, that's really the only way to
study it as opposed to studying endothelial cells
or tunor cells separately in cell culture nodels.

DR VIVEASH. |'d like to ask Dr. Losordo
to nake sonme coments relating to this issue.

DR. CHESON: Pl ease

DR LOSORDO |'mDr. Losordo from Tufts
University and St. Elizabeth's Medical Center in
Boston. My expertise is actually in cardi ovascul ar
where we' ve been studying actually the stinulation
of angi ogenesis for various ischemic disorders.

And that experience | think has bearing here
because the patient population that we study, which
is generally aged and, therefore, it is sonmewhat

hi gher risk for cancer than the general popul ation,
forces us to analyze the potential risk of

stimul ati ng angi ogenesis in those patients in
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1 various in vivo nodels. And so as a result of our
2 work primarily using VEGF to stimulate

3 neovascul ari zation of ischemc tissue, we've also
4 conduct ed studi es anal yzing the inpact of

5 stimul ati ng angi ogenesis in that context on tunor
6 vascul ari zati on and tunor progression by inplanting
7 tunors into animals and then stimnulating

8 angi ogenesi s by exogenous adm nistration of

9 angi ogeni ¢ cytoki nes and have found, in fact,

10 interestingly, that the angiogenesis that's

11 stimul ated is very context-dependent, neaning that
12 in the regi on where angi ogenesis seens to be

13 deficient, for exanple, in the myocardiumor the
14 | ower extremity where we' ve induced ischenia, the
15 exogenous cytokine can stinmulate and i nprove

16 perfusion of that tissue. Wile the tunor itself
17 regresses under the influence of chenotherapy, the
18 vascul arity of the tunor does not change at all

19 And so what we've |learned in a nunber of
20 studies, and that woul d now i nclude al so studies in
21 which we're using progenitor cells fromthe bone

22 marrow or peripheral circulation, to al so augnent
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neovascul ari zation of ischemc tissue, and in those
instances either stinulating the rel ease of those
progenitor cells fromthe marrow or directly
inmplanting theminto ischenmic tissue al so does not
i nfluence tunor progression

So | would say that at the same tinme the
study of these things is of great interest and
something that we'll likely do and continue to do
in the context of generating safety data for
ongoing clinical studies. However, it also seens
to ne that all those preclinical studies, while
generating interesting science, will not trunp the
sort of clinical trial data that's being generated
and continuing to be generated, which I think wll
i nfluence patients and clinicians to a far greater
degr ee.

DR. CHESON: Thank you

Are there any other investigators who
woul d like to comment on this particular topic?

[ No response. ]

DR CHESON. GCkay. We can nove on then

O her questions fromthe panel? Dr. George,
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1 pl ease.

2 DR. CEORGE: | have a question for Dr.

3 Luksenburg. That was a very thorough presentation,

4 but | was a little puzzled by the way it was

5 presented with respect to studies that showed a

6 signal, those that didn't show a signal, and | was

7 left trying to do ny own nental neta-analysis of

8 things to try to get some bottomline there.

9 Did you do such things? O can you help

10 us out in that way?

11 DR LUKSENBURG No, we didn't. W

12 obvi ously reviewed data which had cone in over a

13 nunber of years, and nuch of this data was from
14 regi stration studies which were a few years ol d,
15 and we | ooked, as did the sponsors, for evidence
16 of--we |looked at the data that was there for

17 overal | survival and progression-free survival

18 But since the studies were not designed to | ook at

19 that, we, you know, just--we took the data as it

20 was. We did not do any neta-anal yses.

21 In general, our stance is that the studies

22 that are valuable are studi es--except for
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t hromboti c/ cardi ovascul ar di sease, the studies that
will provide the best quality data for overal
survival, progression-free survival, tinme to tunor
progressi on, are those w th honbgeneous tunor

popul ations. And it's really difficult to do

met a- anal yses with variegated tunor popul ati ons.

DR. CHESON. Dr. Keegan, did you want to
make a comment ?

DR KEEGAN. Yes. Actually, that was one
of our concerns with several of the neta-anal yses
presented, that it's trying to put the data in
there in a way that--and take studies that weren't
intended to | ook at these events and provide
information. And | think the quality of nmany of
the studies included in the neta-anal ysis are not
the same in ternms of what information they can give
you on progression-free survival or on overal
survival sinply because of the heterogeneity and
the lack of control. So that, you know, | think if
we were to choose to select the studies, we would
try and find studies that were actually designed to

| ook at these endpoints and have the qualities that
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1 we are reconmendi ng further.
2 DR. CEORGE: Just a quick follow up
3 certainly agree with respect to sone of those

4 endpoi nts, but survival should be a clear one.

5 DR. KEEGAN: | think when you | ook at some

6 of those studies--and nmany of themare fairly snall

7 studies, and they enrolled any patient with any

8 tumor at any stage in their treatnment. It mght

9 tell us sonething about transfusion rates. That's

10 what they were intended to do. But they weren't

11 really intended to give us a good conparison of

12 i mpact on tunors. These studies were really done
13 in a manner not well designed to assess inpact on
14  tunor, just given all the incredible variables so

15 much nore inportant in terns of inpact on surviva

16 and tine to progression.

17 Presumably, if there had been thousands of

18 patients, all of those variables would probably

19 have been evened out. But npbst of the studies,

20 you | ook at them are not particularly large, with

21 the exception of the ones that we tried to

22 highlight.
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1 DR. CHESON: Are you satisfied with that

2 answer, Dr. George?

3 DR GEORGE: Yes.
4 DR. CHESON. Ckay. Ms. Mayer?
5 M5. MAYER. As | understand it, FDA is

6 comng to ODAC not to ask us to assess if there is
7 any level of risk associated with these products,
8 but given that there may be a level of risk, to

9 | ook at what kinds of clinical trials need to be
10 done. And |I'm wondering since the data doesn't

11 seemto be conclusive, since there are different
12 perspectives, if it's useful for us to continue to
13 try to assess what we know already fromthe trials.
14 It's just a question, | guess a clarification of
15 what our task is.

16 DR KEEGAN: | think you're right in

17 saying that if we thought we knew the answer, we
18 woul dn't be asking you to reinterpret the data for
19 us. | think we're saying that we don't think it's
20 been definitively assessed and coul d we seek some
21 gui dance on how to really address this question

22 DR. CHESON. And the way | see it is we're
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bei ng asked to do one of several things: one,
decide if the data are of sufficient concern; two,
if they are of sufficient concern, are additiona
studi es warranted; and, three, if additiona
studies are warranted, are those the studies that
are already ongoing, as clearly elucidated by Dr.
Par ki nson and his col | eagues.

Dr. Bauer, please?

DR. BAUER  Yes, maybe | could just follow
up on that point, because sone of the studies we've
heard presented clearly are driven by safety
concerns in terns of showi ng safety, but, you know,
as | understand the studies that are being
proposed, there's really a desire to show i nproved
survival. And | guess we haven't heard a great
deal about the rationale really in terns of show ng
survival. | think we know about effects on
radi ot herapy and tunor oxygenation. W also know
sonme of the high hematocrits targeted there clearly
are detrinental and a desire in all the studies
going forward to keep the hematocrit below certain

specified levels. | guess | would |ike to hear
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nmore about really the rationale for really at this
poi nt believing that there really will be inproved
progression-free survival with the use of sone of

these erythropoietic stinulating agents, or

survival overall, especially given the clear
detrinental effect, albeit it small, in terns of
t hr onbosi s.

DR. CHESON: | think that nost of these

are probably non-inferiority trials, if |I'mnot
m staken. They just don't want to show that there
is a negative effect.

Dr. Parkinson, since you were revi ew ng
all those articles, would you like to conent on
that, please?

DR PARKINSON: Dr. Bauer, you're correct
in that we did not spend a lot of time talking
about the rationales. The time was short.

Sponsors were nmany.

There is a wealth of preclinical evidence
which | think there are a nunber of people who
coul d discuss in nore detail. There is a

significant amount of clinical evidence. |
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referred to the Cochran neta-anal ysis, independent
anal ysi s conducted, as you' re aware, by the Cochran
group, which was considered to be suggestive
enough--not definitive, but suggestive enough to
warrant further trials. | nention that because
think it's inportant. [It's dissociated from any
product -rel at ed

W' ve shown you and you' ve seen from ot her
sponsors quite interesting suggestions of patient
benefit in a nunber of defined settings, both of
radi ot herapy and chenot herapy. Additionally, the
trials that | described which were not
Angen-sponsored were initiated by independent
i nvestigators based on their own i ndependent
assessnent of preclinical and clinical data
designed to test particular hypotheses, which are
actually superiority hypotheses. These were not
trials designed to | ook for negative surviva
signals with erythropoietins. These were trials
designed to | ook for benefit based on--we won't
gi ve you our assessnent of the literature--their

assessnent of the literature and what they believed
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were inportant therapeutic questions to ask

You know, we can go into as mnuch
detail--there are actually investigators here from
each of those particular clinical groups. There
are preclinical investigators here fromat | east
two conpanies. There's a wealth of evidence to
support this kind of investigation. Wat we see
here today are two signals fromtwo trials which
you' ve heard descri bed and anal yzed in great
detail. You can nake your own judgnent as to what
the value of those signals is.

DR CHESON: Dr. DeLap?

DR DeLAP: Since we've also
done- - obvi ously we' ve done a nunber of trials in
this area. W clearly have a rationale for
proceeding in this area. 1'd like Dr. Adrian
Thomas to address our thoughts in this area.

DR. THOVAS: Good norning and thank you
Adrian Thomas, Vice President, Drug Safety, Johnson
& Johnson.

I think our view and position is entirely

consistent with Dr. Parkinson. |It's entirely
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reasonabl e to | ook for survival benefits with these
products, and we indeed enbarked on INT-76 as a
result of results fromINT-10, in which we
denonstrated as a secondary endpoi nt of surviva
advant age and, nore particularly, when we | ooked at
the subgroup of patients with breast cancer, they
seenmed to benefit the nost.

So | think the rationale for pursuing a
survival advantage is there. It's clearly in the
context of what the risks might be in terns of,
from our perspective, thronbotic vascul ar events
and the appropriate targeting of henogl obin |evels.

DR CHESON: Dr. Weiss?

DR. VEISS: Just to, | guess, reiterate
what has been said, there is a wealth of data,
there's a lot of information, lots of variability
interms of the quality of the different studies,
and | knowit's a difficult question to try to sort
through it all. | think we all agree, though, that
there's some provocative and interesting
informati on that m ght suggest sone benefits other

than just minimzing or avoiding transfusions with
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erythropoietin products, and | think we'd all I|ike
to be able to docunment that and have that well
established. | think there's naybe a belief system
that erythropoietins are benign, with the exception
per haps of some slight increased risk in thrombotic
events.

So | think the question here is--and we've
certainly had lots of discussions with both Angen
and J&J. | think we all agree that there is room
for further studies and further exploration, and
the best way to try to show a survival benefit or
di sprove sone type of disadvantage is to do it in
the context of very good, well-designed clinica
trials. And | really think that's really the focus
of this particular neeting.

DR. CHESON. Dr. Parkinson, pleaseS?

DR. PARKI NSON: Just to say we totally
agree and that, although | indicated that these
trials were designed to | ook for superiority in
terns of the therapeutic beneficial effects of
Aranesp in our case, | just had a little note from

my statistical colleagues that, you know, just
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because they're designed to show superiority
doesn't mean that they can't have a huge value in
| ooking for negative survival signals. So to keep
mysel f statistically in good conmpany, | wanted to
poi nt that out.

DR. CHESON:. Thank you

Dr. Martino?

DR. MARTING | just need to be sure I'm
clear before | say anything senmi-intelligent here.

I need to be sure that |I'm understanding the
following: It occurs to me that there really are
two trials that have shown tunor-specific bad
qualities, and those trials share at |east one
thing in conmon, which is that they've ainmed for a
henogl obi n above and beyond what nobst of us

consi dered usual and appropriate and nornmal and the
aim at least within this country.

And so as we think about what questions we
need to answer, it occurs to nme that that's a key
point as to are we trying to show that sonething
bad happens, are we trying to show that sonething

good happens, but the question has to be franed
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wi thin those two henopgl obi n objectives, as
understand it.

Am | clear in ny thinking on the evidence
that exists?

DR. KEEGAN: | think you express very well
the sane inpression we have of the two trials that
showed a negative effect and the | ack of
i nformati on we have in the other areas of
definitive information on the safety. |If the
conpani es want to show that there's a surviva
advant age associated with their products, we have
no problemwth that. Qur issue is really that we
would Iike for themto definitively address whet her
or not there could be an adverse effect.

DR CHESON. Dr. Brawl ey? Oh, excuse ne.
Dr. Brawley will defer for the noment.

DR. M GEORGE: | just wanted to follow up
on the previous question and reiterate that the
clinical trial we are proposing is to assess the
activity on one single tunor trial using epoetin
alfa within the label, so in the anenic patient

popul ation; and, lastly, that we're proposing a
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non-inferiority trial, which explains why the tria

is so large

DR. CHESON. Thank you

Dr. Brawl ey--or Dr. Parkinson first, and
then Dr. Brawmey. Sorry, Qis.

DR PARKINSON: Just relevant to that is
that nost of the trial results that | presented
here today were done with clinical trials during
the devel opnent of Aranesp prior to devel opnent of
the actual label. CQur current reconmendations are
consistent, as | tried to nake clear in the talk,
with the evidence-based guidelines, the
recomendati ons from ASH, from ASCO gui delines, an
fromthe NCCM gui delines and reflect current
practi ce.

I nvestigation of anything beyond that is
matter for clinical trials and careful clinica
monitoring with carefully designed scientific
hypot heses. We woul d conpl etely support that.

DR. CHESON: Thank you. And now, Dr.
Braw ey?

DR. BRAWEY: Actually, this is sort of
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followup to what Dr. Parkinson just said. M
understanding is that the current indication for
these drugs is for supportive anem a that is due to
either renal failure or due to chenotherapy. There
is no claimin the package insert that these drugs
i mprove survival in any disease. Correct?

DR KEEGAN: That's correct.

DR. CHESON. Dr. GCeorge?

DR, CEORGE: | have a question. It's in
the Procrit area, | guess either for Dr. Bowers or
Dr. Ceorge--a different Dr. George. That has to do
with the endpoint chosen in the new study in that
you chose progression-free survival even though in
the study on which this was based, | guess, the
i ndi cation was--the problem seened to be a
decrement in overall survival at 12 nonths and no
i ndi cation of any progression-free surviva
probl ens.

DR M CEORCE: Overall survival is going
be a secondary endpoint in the trial, and the
reason why we chose progression-free survival is as

follows: First, progression-free survival is the
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133
best way to assess if there's any effect--if there
is effect, if any, on the tunor. Second, we are
tal ki ng about a pl acebo-controlled trial so there
m ght be significant crossover if the tunor
progresses, if things change. So that's one reason
after the crossover. The second reason, which may
even nore obscure the survival endpoint, is if the
patients fail the first-1ine chenotherapy, the
patients are going to cross over to another
regi nen, and that may al so obscure the surviva
endpoi nt ..

So we thought that carefully designed
progressi on-free survival endpoint--and, again,
didn't go through the detail on how we are going to
assess it, how nmeticulously it's going to be
assessed, review by a blinded i ndependent panel
will give us better enterprises. And |I'mjust
rem nded that we will have 80-percent power for a
non-inferiority trial in survival

DR. CHESON: Dr. Fel dnman?

DR FELDVAN: |'mjust wondering, are

there any data available or are there any trials
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pl anned to address the issue of the use of
erythropoietin products in cancer patients not
recei ving additional treatnent?

DR M CGECRGE: I'magoing to al so--on
behal f of Johnson & Johnson, yes, we currently have
an ongoing trial conparing placebo to Procrit in
pati ents who have cancer and are anenic and not
recei ving chemot herapy. The study is ongoi ng.
Survival is going to be assessed in that trial as
wel | as progression-rel ated endpoints.

DR. CHESON: Dr. Parkinson, you should
j ust probably stand there.

[ Laught er.]

DR. PARKI NSON: Thank you, Bruce. Yes, we
have ongoing trials in anem a of cancer patients
not actively receiving chenot herapy. Again, very
careful nonitoring, data nonitoring conmittees that
are independent, all of that.

I'"d like to point out also the particular
design of the AGDO Study that | nentioned earlier.
Those are neoadjuvant patients. They are biopsied,

therefore, prior to initiating chenotherapy, and
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1 Aranesp therapy or not. And a nmajor endpoint of

2 the trial is actually pathol ogi cal endpoint at

3 surgery. So, in addition to the status of the

4 tunor, there will be the opportunity to exam ne

5 carefully for any evidence what soever of

6 angi ogenesi s differentials between Aranesp and not.
7 I think it's a very powerful design

8 I nvestigators are very sophisticated and very aware
9 of the inmportance of the biological results in

10 addition to the clinical results in this trial

11 DR. CHESON: Don't go away. What are the
12 endpoints on the previous trials that you nmentioned
13 in the non-treated patients?

14 DR PARKINSON: In the anenia of cancer
15 trials, endpoints are predom nantly anem a rel ated,
16 but followup is long term Those trials were

17 designed prior to any of these discussions, and--
18 DR CHESON. Is it possible to update the
19 statistics on those to |look for survival?
20 DR. PARKI NSON: Absolutely. 1 think that
21 there are a nunber of things that one may want to

22 do at the end of the commttee's deliberations and
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1 recommendati ons. Absol utely.

2 DR. CHESON: Thank you
3 Dr. Carpenter?
4 DR CARPENTER | just wanted to coment

5 on the survival endpoint in the previous study.

6 It's very hard to show a survival difference in

7 advanced breast cancer with any treatnent. Even

8 t hough many people think certain things may confer
9 survival benefit, it's hard to do a study |arge

10  enough and pure enough to find that because of the
11 | arge number of chenotherapy, hornonal, other, and
12 now bi ol ogi cal agents that are available. So

13 appreciate the conpany's diligence in trying to

14 sort that out, but | think their use of

15 di sease-free of progression-free survival as a

16 primary endpoint is going to be a lot easier to

17 interpret and is going to be available a | ot sooner
18 than trying to sort out what's going to be a

19 conplicated bunch of information |ater

20 DR. CHESON: | think what Dr. CGeorge is
21 getting to is sone consistency anong trials with

22 enterprises which, looking fromthe various trials,
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137
there was sone | ack thereof.

DR. CARPENTER: Yes, but since it's going
to be done in breast cancer, that's going to be a
particularly hard thing to do

DR. CHESON: Under st ood.

DR CARPENTER:  Where if it were done in
sonme ot her tunor where there were many fewer
options for treatnent later--and this is going to
be done with first-line chenotherapy. It's going
to be a conplex situation that mght not be there
in other tunors.

DR. CHESON. Thank you

Dr. Redman?

DR. REDVMAN: Just to follow up on the
i ssue of the tunor-specific nature of the trials in
whi ch there were negative signals, do the sponsors
have any plans to evaluate these agents in
non-solid tunors, in henmatol ogi c malignanci es,
ot her than erythrol eukem a?

DR. CHESON: Dr. Parkinson?

DR PARKINSON: Yes, the GELA trial, a

very large trial, 600 patients with aggressive
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non- Hodgki n' s | ynphonas by a well-respected, very
acconpl i shed, cooperative group in France, Bel gi um
and Switzerl and.

DR CHESON: Dr. Gillo-Lopez?

DR GRILLO LOPEZ: | wanted to add to what
Dr. Carpenter said, that an additional set of
confoundi ng factors woul d be that in any random zed
trial where you have epoetin in one arm and not on
the other arm you are controlling for that during
the course of the study. However, at sone point
when those patients have a rel apse and go on to
ot her chenot herapy, are you going to still require
that they do not receive epoetin ever during the
course of the remainder of their survival? | think
that would be very difficult to require, very
difficult to control and enforce. So at sone point
on both arms, patients will be getting sone of
these products, and | think that that's an
addi ti onal reason why overall survival is probably
not an appropriate endpoint for these studies.

DR CHESON. Good point.

Dr. Martino, did you have a question?
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DR. MARTING A question to anyone from
industry. Are there any known or presumed clinica
paraneters for which a henogl obin above 12 is known
or felt to be of val ue?

DR. DelLAP: Dr. Adrian Thomas of our Drug
Safety Group will address that question for us

DR THOVAS: Adrian Thonms, Vice
President, Drug Safety Johnson & Johnson. | think
in addressing that question, the benefits that have
been seen in the chronic renal failure population
with erythropoietin therapy have generally been
seen at |levels of henpbglobin less than or equal to
12. And one can postulate that by increasing the
henogl obi n | evel by whatever nechani sm by having
an effect on--a positive effect on the tunor, but I
think we've seen indications of positive effects on
tumor outcones in sone of our earlier studies at
henogl obin | evels nore typically within the anemc
range that we would treat patients in clinica
practice. | don't think that we need to pursue
hi gh-target henogl obins to | ook for aggressive

out cones.
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| also want to make a point around the
concept of tunor-specific outconmes. | think what
we' ve seen today is three very | arge neta-anal yses
of lots of tunors, and that, in fact, 1'd challenge
the word "tunor-specific." Wat we have, in fact,
seen in terns of a biological signal is sonething
that isn't consistent with tunors. W've seen no
effect on tunor response. W' ve seen no effect on
tunor response. We've seen no effect on tunor
progression. W have seen no effect in our studies
of new target |esions. What we've seen is a
consi stent signal both within oncology and fromthe
Besarab study of fatal outcones |linked to
hi gh-t arget henogl obi ns --[m crophone off]-- need
to be considered as a pharmacol ogi cally pl ausible
mechani sm

DR CHESON: Dr. Denetri?

DR DEMETRI: |'d like to nmake one comrent
as a clinician who has done sone of the studies on
al so patient-reported quality of life where
patients have given data to support the benefits of

how they feel in terns of better henogl obin levels
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beyond 12, interestingly, as well as sonme of the
preclinical evidence that m ght support better
oxygenation at higher levels. Now, the latter is
nmore theoretical in terns of clinical outcones, but
that was part of the rationale for the beyond
correction of anema studies. And | think that is
one key element to those investigationa

strategies. But there are data in the other
studi es for supportive care for benefits at higher
| evel s.

DR. MARTING So are you saying, then
that we know from patient reports that self-reports
of quality of life is somewhat better when a
henogl obi n above 12 is maintained? | just want to
be sure |I' munderstandi ng you

DR. DEMETRI: | would say that is correct
fromthe non-random zed | arge-scal e studi es that
I've conducted, ny colleague Dr. d aspy has
conducted, as well as others, yes.

DR. VIVEASH. Yes, 1'd just like to
comrent that there's associative data in a nunber

of disease settings, not necessarily in oncol ogy,
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t hat suggest hi gher henpgl obins are associated with
better outcones. And, in fact, we are going to be
doi ng some work in patients with chronic rena
insufficiency. 1'd like to ask Dr. Pfeffer to just
talk briefly about that program

DR CHESON: Briefly.

DR. PFEFFER: Thank you. So outside of
oncol ogy, there are sone indications that there is
real equi poise here and we need to do nore
research. And as a matter of fact, with the
bur geoni ng problens with di abetes and rena
insufficiency prior to dialysis, anema is becom ng
a big factor, and the epidem ol ogy suggests that
this is a conorbidity and co-risk. So we're
undertaking, if | could just have one slide just to
show you the magnitude of the effort--no, that's
not --we' re undertaking a 4, 000-patient study of
peopl e who are anem c, have di abetes, and who have
renal insufficiency, not in dialysis,. with very
hard cardi ovasculars to deternine if we can inprove
their outcone. Cbviously, with a trial of 4,000

patients and over two years of follow up, we'll
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have a great deal of patient experience,

random zing to a strategy to maintain the

henogl obin to 13 or leave it where it is under 11
So that's a strategy that's going forward, so nore
information is going to be forthcom ng, and there
still is equipoise in the cardiovascul ar comunity.

DR CHESON: Odd nane for a trial when
only half the patients actually get treated

Ms. Mayer?

M5. MAYER  Just a comment on the form of
reference to patient-reported responses to having
their henoglobin Il evel at a higher level. | wonder
how t hose patients might respond if they knew that
by doing so they m ght be increasing their risk for
thronbotic events. That might color patient
percepti on.

DR CHESON: Thus the need for clear and
accurate infornmed consent.

M5. MAYER  Absolutely. | would be
interested to know if in the inforned consent in
that trial that was an issue that was explained to

patients, or if those findings of a higher risk for
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1 those adverse events actually cane fromthat trial
2 DR. CHESON:. Wll, those are also in the

3 package insert, but | would assune that they are in

4 the i nfornmed consent.

5 One | ast coment from Dr. Keegan.
6 DR KEEGAN. Actually, | did want to put
7 into context the studies that Dr. d aspy referred

8 on quality of life were uncontrolled studies. So

9 there was no way to put information in context.

10 The second is that he referred to patients
11 who achi eve henogl obi ns above 12, and we woul d | ook
12 at that as sonething of a responder analysis. You
13 know, patients who do well do well. | think that

14 one shoul d consider those single-armstudies with a

15 great deal of skepticismand caution given the

16 anount of missing information that's generally not

17 there from patients who were not doing well

18 DR CHESON: We will have additional tine

19 for discussion during the discussion period. R ght

20 now why don't we take a ten-m nute break and
21 reconvene here at about 12 m nutes of.

22 [ Recess. ]
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DR. CHESON. W are ready to get started
Now you can sit down, Dr. Parkinson

[ Laughter.]

DR. CHESON: The next part of this session
i nvol ves the open public hearing. No one has
approached us prior to this neeting to express an
interest in presenting. At this point intine, is
t here anybody who has shown up for this purpose and
has not tal ked to us?

[ No response. ]

DR CHESON: If not, then we will nopve
into the commttee discussion. | just want to
reinforce, for those of you who are new to this,
that this is an Advisory Comrittee to the Food and
Drug Administration. W clearly do not work for
them but hopefully we work well with them

We have been given a nunber of questions,
which are on a piece of paper that npbst of you got.
Dr. Keegan has nodified this to a minor extent.

Dr. Keegan, would you just like to mention what
your nodifications are?

DR, KEEGAN. It was just a clarification
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of the concern that arose about placebo-controlled
trials, and | think the earlier wordi ng m ght have
led the conmittee and others to believe that it was
the conpanies who felt that it was not feasible.

But our understanding is that it isn't the
conpani es but physician investigators who have
raised feasibility concerns. So we just reworded

t hat .

DR. CHESON. dearly, fromwhat we heard
fromthe conpanies earlier, they feel it is
f easi bl e.

We have a series of questions before us,
sone of which are nore conpelling and sonme of which
are less conpelling, if the previous question is a
negative one.

W' ve already tal ked about the possible
reluctance of physicians to conduct and enrol
patients in placebo-controlled trials. Do we have
sone sentinent around the table here as to whether
this is a possibility? Dr. Martino?

DR MARTING | was just kind of

pondering. | wasn't ready to answer. But since

file:////[Tiffanie/C/Dummy/05040NCO.TXT (146 of 403) [5/14/2004 1:38:13 PM]

146



filex////ITiffanie/C/Dummy/05040NCO.TXT

1 you' ve asked, | think there will be physicians for
2 whomit will be an issue. You watch a henogl obin
3 goi ng down, and you worry about--and | think to

4 sonme degree physicians will be able to tell which
5 patients are in active therapy and which are not.

6 So a placebo in this context is a relative placebo.
7 It is not a placebo in the sense that there are no
8 clues of who is getting what. You can't al ways

9 anticipate, you know, what that henpgl obin going
10 down or up is from But, you know, to a reasonable
11 degree | think there will be at |east the

12 assunption that one knows what one's patient is on

13 That being said, do | think that there
14 will be physicians who will be willing and

15 unwilling to enroll in a placebo-controlled tria
16  asking these kinds of questions? | think there

17 wi || be physicians in both of those canps, but I
18 think there will be enough who will recognize the
19 i mportance of the question, assumng the question
20 is properly franed. And I'mnot entirely

21 confortable that | know that the questions have

22 been properly franed in the studi es proposed. So
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have nmore of an issue with are the studies asking
the questions that | consider of inportance. |'m
reasonably confortable that there will be
physi ci ans who wi |l randomi ze.

DR. CHESON: Dr. Taylor?

DR TAYLOR | would agree. | think that
they're going to be |ooking at the other risks that
we're trying to elucidate, and they're going to be
willing to take those. And | think sone patients
will be nore willing to take bl ood than Aranesp.

DR. CHESON. Dr. GCeorge?

DR CEORGE: | don't have anything to add
on whether it's possible or not, except to state
that it would be desirable to do this if it is
practi cal .

DR. CHESON:. Anybody el se have any
commrents on this? Dr. DelLap?

DR DelLAP: | think our mmjor concern is
just we want to get studies done, and particularly
when we're | ooking at a 2,000-patient study, even
relative difficulties in accruing patients can be

an issue, particularly in a disease |ike breast
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cancer where the therapeutic regi nens can change
over tinme.

The studies need to be done; they need to
be done efficiently and relatively quickly. And so
I think we do still have some concerns in this
area, although | would agree it's not a conplete
bar, but it is certainly an issue that has to be
considered in the design of these studies.

Could | just ask Dr. Cohen to speak on
this briefly?

DR. COHEN: | just want to speak as a
clinical investigator. | would not underestinmate
the chal | enges of conducting pl acebo-controlled
trials. | would conduct themin Europe and the
United States because, to echo one of the commttee
menbers' comments, there will be investigators
falling into both canps.

Al so, the way that the question is framed
is absolutely critical. |In order to get patients
to agree to be enrolled in these trials, | think we
have to postulate that there is a survival benefit

in using these drugs. O course, the trials are
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al so powered to exclude a neani ngful decrenment in
survival .

And | think the trials will need to be
conducted by very mature clinical investigators
with meticulously witten informed consents to
portray the issues accurately to the patients. But
they are feasible. There are unnistakable
chal l enges that will require a very prol onged and
mul tinati onal approach in order to get the job
done.

DR. CHESON: Dr. Martino?

DR. MARTING Patients are already aware
of the two trials that have brought this issue
forward, and those of us that practice oncol ogy
have | ots of patients who have called and witten.
And so it's not entirely an issue of placebo. It
is also an issue of patients know ng this newer
data who nay not want to be random zed to the
treatnent portion of this. So, you know, it isn't
excl usively a placebo issue in my mnd.

DR COHEN: And | think in that regard we

need to explain carefully to the patients what it
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is we're trying to do. W are trying to treat
anem a. W are not going into correction beyond
anemia. |If we explain the issues carefully to the
patients, they will be less afraid and nore willing
to participate.

DR. MARTING | need to pursue this a
little bit nore if you'll allow nme. Probably the
thing of greatest concern to ne right nowis it
appears to ne that perhaps the real issue at gut
here is, in fact, the level of henoglobin. That to
me is a reasonabl e explanation to the discrepancy
in the data. And with the exception of the
diabetic trial that was presented a few nonents
ago, | have yet to see--perhaps |'ve missed it, but
I have yet to see a trial in cancer that addresses
what | think may be the issue.

DR. CHESON: Fromthe sponsors, is there
such a trial that Dr. Martino is | ooking for that
has been- -

DR. DelLAP: Let ne clarify the issues that
you're trying to address here, whether there is an

expectation of a benefit in the anenic popul ation
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or - -

DR. MARTING No. My question is: The
two trials that have shown a tunor-specific
negative effect, okay? Both of themdealt with
aimng for a hempgl obi n above, you know, the usua
12 or so, okay? That nmay be exactly the issue.
That nmay be exactly the issue. And if that is
exactly the issue, then the proposed trials aren't
addressing that. And you could be doing all Kkinds
of things and never getting at the issue.

DR DeLAP: You're correct in that there
is the one trial that addresses the target
henogl obin | evel prospectively. That was the
Normal Hematocrit Trial, which was in rena
patients, not in cancer patients. W do not have a
trial random zing patients to different target
henogl obi n | evel s.

We do have--actually, if | could just cal
up our slide DE3, | think it is. W do have one
experience in our clinical trials programthat I
think speaks to this, which is one of trials where

we have the biggest issue with these TVE events and
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possi bly sonme survival inpact is this small-cel
I ung cancer trial which was terni nated prematurely,
again, for TVEs.

Now, the interesting thing about this
trial is that, as originally designed, the patients
were treated to a target henoglobin of 14 to 16.

In Cctober 2002, for reasons unrelated to | ooking
at any data but just that that seenmed to be too
high of a target, the target was nodified to 12 to
14. Patients were randoni zed both before and after
the anendnent. Patients were treated for simlar
durations with erythropoietin therapy both before
and after the amendnent. And yet you can see that
in the pre-anendment group, although the nunbers
are small, in the pre-anmendnent group 42 percent of
the patients in the erythropoietin alfa arm had
these TVE events. And in the post-anmendnment group
treating to the lower target--which is still a

hi gher target than we nmight like to use now, but,
clearly, at the post-anendnment point, it was 10.5
percent. So that's suggestive evidence, at |east

in a cancer population, that we're follow ng the
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right path by treating to a | ower henogl obin
target.

DR. CHESON. Do you have any infornation
on what the nedi an henogl obin was that was attained
inthe two arnms--not in the two arns but in the two
patient popul ations?

DR DeLAP: Let ne refer that to Dr.
Adrian Thomas, who has nore details about that
st udy.

DR. THOWAS: | think this is certainly an
interesting question. Wat we observed
pre-amendnent is, in fact, that the henoglobins in
the patients who devel oped TVEs were around the 15
I evel, and follow ng the anmendrment the henogl obi ns
were around the 12 to 13 level. And so | think we
can see, although not pre-defined, we can see sone
enpiric evidence of the effect of changing the
target henogl obin | evel

DR CHESON: Dr. Parkinson?

DR PARKI NSON: Just a comment that, as
indicated earlier, the clinical trial results that

| denonstrated were, in fact, conducted with trials
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that took patients to target henogl obins of 13.
That doesn't reflect the current practice, but
that's, in fact, what was the operative practice
during the conduct of those trials. There are

ot her reasons to go higher, which we could get
into. Professor Overgaard is here, and he spoke to
me at the break about the rationales for doing
that. But | think that's not where you' re coning
from Dr. Martino. |s that correct?

DR. MARTING |I'mtrying to figure out
what the real question is that we want to answer
here, and | guess one of the questions is: |[If you
aimfor 12, or thereabouts, is there an effect on
turmor bi ol ogy, survival, whatever endpoint you want
to look at? And that's a very worthwhile question.

DR PARKINSON: Ckay. In that case, could
I call upon Professor Overgaard, who is here from
the Dani sh Head and Neck Cancer Study G oup
sonmepl ace? He told nme he--oh, there he is. How
could I mss you?

DR. OVERGAARD: My nane is Jens Overgaard.

| come from Denmark. The reason for this was that
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1 earlier, before the break, there was a question as
2 to what are the rationales for having a surviva

3 benefit of these trials here, and it was said that
4 there were plenty. But it is fairly sinple,

5 basically, because this is a matter of oxygen

6 delivery. And we nust assune that what we really
7 woul d Iike to have is nore oxygen brought forward
8 by nore henoglobin into the tumor. And that oxygen
9 shoul d do sonmething in benefit for outcone. That
10 nmeans it should interact with the treatnent, which
11 will be better in one way or another if there is
12 nore oxygen delivered. And what you said, people
13 know that m ght be very well the case because

14 hypoxia is a key issue in the response to

15 r adi ot her apy.

16 Now, if that treatnment will be better

17 issued in turn also influence the survival in the
18 (?) , these are the fundamental sinplicity of the
19 design of the rationale. In such studies and the

20 one we are doing in radiotherapy, it is a matter of
21 lifting oxygen delivery fromone |evel to a higher

22 level. It is not a matter of lifting to sone
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specific level of 12 or whatever. |It's just a
matter of having a differential. And the only
thing that puts alimt on that differential is the
ceiling. So what we have to discuss here is nore
where is the ceiling, where is it halfway up to the
ceiling, because we need to have the room for
excess oxygen delivery if we have to do surviva
benefit trials.

DR CHESON: Dr. Keegan?

DR. KEEGAN. Dr. Martino, is your
question--and | think it's our question, too--that
i f studies are done using a hi gher henopgl obin,
permitting or encouragi ng a hi gher henpgl obin
target and they show that there is, in fact, a
detrinental effect, we will have no information on
whet her or not at the approved dose and for the
i ntended and |icensed indication, which is
avoi dance of bl ood transfusion, whether or not
these are safe? And so by not starting first at
the approved dose and schedule and in the currently
i ndi cated popul ation we nmay be actually prol ongi ng

our tine to getting an answer?
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1 DR. MARTINO. In the ideal world, what

2 like to see is both of these henpgl obin dose |evels

3 addressed and in each of those, the same question

4 asked: Is it good? Is it bad?

5 Now, that's what |1'd like in the idea

6 world. | do recognize that there's another issue

7 here, which is a trade-off in the sense that it
8 already is fairly apparent that there are nore

9 conplications as you increase the level. So you

10 get to this issue of, you know, relative good and

11 relative bad. But it really is each of those
12 levels which are of concern to ne.

13 DR VIVEASH. Could | just comrent? |
14 decided I'd give Dr. Parkinson a break for a

15 nmonent .

16 He presented a nunber of studies,

17 forward-1| ooki ng studi es, sone of which are ongoing.

18 The vast npjority of those are actually using the

19 current |abel target henoglobin so we'll address

20 the one question. The DAHANCA Study actual ly goes

21 to a higher henogl obin, and we feel both approaches

22 are valid as long the studies are appropriately
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conducted with the appropriate endpoints and
appropri ate safety nonitoring.

DR. CHESON. Thank you

Dr. Redman?

DR. REDMAN: This is regarding
random zation, especially to Angen and t he European
studies. Your target henoglobin is sonewhere
between 13 and 14, it sounds, in nost of the
studies--the small-cell, the breast. | don't know
what the policy is or what the benefit is in
Europe. In the United States, the blood bank will
not rel ease blood for a henopgl obin of 13 unless the
patient is actively bleeding. So how are you
controlling for the transfusions in those?

DR PARKINSON: These are not
henogl obi n-controlled trials. These are trials of
Aranesp to specified | evels versus transfusions as
used in regular clinical nedicine. That wll
differ in different settings.

DR. CHESON: Are there any nore conments?
Ms. Mayer?

M5. MAYER. |1'd like to return to the
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i ssue of accrual to randonized trials. | have sone
concerns that patients may have difficulty
submitting thensel ves to randoni zati on, whether or
not they're randonized to either arm actually,
because | think patients tend to come to their own
conclusions in situations where it's really unclear
and where there are conplex risk/benefit ratios
like the ones we're discussing. And in those
situations, | think patients like to have choice.
You know, given that this is on the market, sone
may choose to have transfusions and to avoid EPO
until these issues are resolved, while others may
decide it's a reasonable risk to take.

But the real question is: WIIl they be
willing to be randomy assigned? And | think that
will be also nediated by the kind of nedia coverage
this gets and howit's presented to them It's a
really problematic issue because the drug is out
t here.

DR. CHESON: Ckay. |If we could sunmarize
the first question, which boils down to: Is it

reasonabl e to request that placebo-controlled
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161
trials be conducted to assess the risks of or rule
out a negative effect of EPO on time to progression
and survival? And ny feeling is that we all feel
that it's not only reasonable but it's probably
essential. |Is that the sense of the committee?

VO CES: Yes.

DR CHESON: Antoni 0?

DR. CGRILLO LOPEZ: Perhaps with the
exception noted earlier in our discussion that
overal |l survival nay not be the best endpoint, but
time to progression or progression-free survival
could do it.

DR. CHESON. Ckay. Dr. Redman?

DR. REDMAN: |1'msorry. The question
between tinme to progression versus survival, is
that what you're asking? O just--

DR. CHESON: No, | was asking the concept
of--1 wasn't asking. | was sunmarizing the concept
of doing the random zed controlled trial, whatever
the endpoint we decide to be, is not just
reasonabl e but is necessary.

DR. REDVAN. Yes, okay.
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1 DR. CHESON:. Now, as far as the endpoint,

2 as we are going to be discussing this afternoon and

3 have di scussed in the past, this endpoint may

4 differ fromtunor type to tunor type. And there

5 are pros and cons, as we've heard passionately from

6 Dr. Gillo-Lopez, about one endpoint versus

7 anot her, PFS versus overall survival. And Dr.

8 Carpenter made that point also in breast cancer.
9 It sounds |ike progression-free survival is

10 probably a better endpoint.

11 Can we do this trial inthe US. ? The

12 second part of this. And | think we heard from our

13 patient advocate that it night be difficult, but
14 think we al so heard fromthe sponsors that these
15 trials are accruing, and hopefully they wll

16 succeed. So | think the answer to that one is

17 probably al so the--

18 DR DeLAP: Could | ask Dr. George to --

19 [of f m crophone].

20 DR. CHESON:. Pl ease.
21 DR M GECRGE: If | have the chance to
22 comment on accruing patients inthe US., if I
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think it's feasible, it's feasible. How feasible
it is, that's the real question, because we want to
have the answer to the question really, really fast
and not wait. So we can have a trial up and
enrolling patients in a placebo-controlled trial
(?) period of tinme and wait for the answer or do
it inadifferent way and including patients
outside of the U S. So the primary reason to the
trial outside of the U S is speed.

DR CHESON: Ms. Mayer?

M5. MAYER | have sone concerns, | guess,
about our nmeking use of patient popul ati ons outside

the United States to avoid the ethical issues that

may arise in doing trials here. It has to do with
di scl osure, | suppose, and how patients interact
with their health care systens. | don't think it's

a sinple issue that we should just glide right over
and say, yes, do the trials abroad.

DR DeLAP:. W're very sensitive to these
ethical issues and, in fact, it's certainly the
conpany's position--1"msure it's also the position

of Angen--we will not pursue a study in a
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particul ar regi on because, you know, there are
ethical questions. It has to be a fully ethica
and well-justified trial wherever it's done.

DR. CHESON. Dr. George--

M5. MAYER Can | do a followup on that?
I just want to point out that in countries where
the blood supply is not as safe as it is in the
United States, this may be a particul ar issue.

DR PARKINSON: Just a comment. We work
globally. Cancer is a global problem It is
sol ved by gl obal cooperation. W work under the
sanme rules globally, just as Dr. DelLap enphasi zed,
same kinds of inforned consent, sanme practice. W
woul d not work in a place where those kinds of
paraneters were not in equipoise

And with respect to the ability to work in
the United States, as we heard, with mature
i nvestigators who can ask questions responsibly,
even in the placebo-controlled setting, | just
wanted to re-enphasize we've just accrued 145
patients over three weeks to a placebo-controll ed

study of Aranesp in chenotherapy-induced aneni a.
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Is it as--no, it isn't as easy, of course. |It's
never as easy in a randomized trial as it is in a
single-armtrial. And it's never as easy in a
randoni zed trial when there's a placebo control
But sometines it's actually necessary to
adequat el y--and we believe our responsibility is to
answer these questions definitively. W believe
pati ents have been confused by the reports of these
studies, and we believe that it's our
responsibility to themto answer this.

DR. DelLAP: To the extent that we're
| ooki ng at a nore honbgeneous popul ation, we've
certainly done a | ot of placebo-controlled trials
i n chenot herapy-i nduced anem a or in
non- chenot her apy-i nduced anemi a in cancer patients,
we're studying that also in the U S in
pl acebo-controlled trials. But when you start
focusing in on a specific population with a | ot of
criteria to get as honpgeneous a popul ation as
possi bl e, you can't cast as broad a net as you can
for chenot herapy-i nduced aneni a.

Again, we're just saying--1 think we're
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all saying the sane thing, but practicality denmands
that if we're going to do this kind of work
efficiently, it has to be gl obal

DR. CHESON: Dr. George?

DR. CEORGE: | just wanted to clarify one
thing. The FDA can correct nme if |I'mwong, but
there is nothing in the regul ations or guidelines
that prohibit exclusive use of, in fact, foreign
data, if you want to call it that, in proving
things, right? That's one point.

DR KEEGAN: Yes, that's correct.

DR CEORGE: But with respect to that
little broader issue, it's certainly the case that
medi cal practices and cultures differ in countries
that would nake it possible or nore likely that you
woul d enter nore patients fromone country than
another. That's inevitable. And | don't think
that has anything to do with ethics unless you
believe there's sone kind of universal ethics that
doesn' t--you know, that applies to all countries,
which | think, you know, with respect to equi poi se,

is not really true. That is, it's been shown in
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167
ot her studies that the Europeans are nore skeptica
of certain kinds of things that naybe we do, and
vice versa. So it doesn't bother ne, as |long as,
as Dr. Parkinson says, you're dealing in an area
that's accepted all the usual rules and
regul ati ons.

DR VEISS: |If I can just add, it's also
just an issue of whether or not you can generalize,
as we've had sonme discussions, the results
across--you know, overseas to U.S. popul ations and
whet her or not there are significant differences in
practices that would make those results sonmehow not
appl i cabl e.

DR. CHESON: Well, obviously, there are
sonme agents which will require sone pharnmacogenom ¢
di fferences, as we heard back | ast year with one
particul ar drug that was nore effective in one
country than in another. But, in general, this
shoul dn't be that big a probl em

Dr. Martino?

DR MARTINO | want to deal a little bit

with the issue of whether data which is generated
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in Europe or elsewhere is accepted in this country.
You know, we have a very mixed history in this
country of what we accept that isn't generated

her e.

Now, there are things that the conpanies
thensel ves can do to either enhance this separation
or to not allow the separation. And so | just want
to remind themthat when their data is sumari zed
and presented, whatever the results are, it becones
critical to present the data as it is neant, which
is one study done internationally. Otentimes with
| arge studies, especially when the results aren't
exactly what you had hoped for, there's a tendency
to then separate the American group and its
results, the European group and its results, and
they're not al ways concordant.

And so there are ways to actually either
accentuate the American desire to not accept
non- Aneri can results, depending on how one handl es
the presentati on of these data.

DR CHESON: Point well taken

Dr. Keegan?
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DR KEEGAN: Just one |ast conment about
the European data. Dr. Wiss has summarized pretty
much our position on that. But one nuance here is
that Procrit is not approved or not marketed in
Europe. So if there was a study either that had
European sites or a separate European study, it
m ght be conducted with EPREX rather than Procrit.
We' ve already taken the position that these are
class effects, to sonme extent, and we think it
woul d at | east address questions in the class.
Woul d the conduct of a study in which certain
patients received a related product in the class
different in Europe than in the U S. pose probl ens,
or for instance, if the study was conducted
entirely in Europe, the data were obtained with
EPREX, woul d that be problematic, do you think, to
the conmittee in | ooking at--

DR CHESON: Well, the reason we're here
is two studies conducted with a different product
that's caused a flurry in this country. So | think
the opposite would probably hold true. If those

studi es had not shown this potential problem we
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170
woul dn't be sitting here today.

So | personally would find these very
simlar conpounds, the data fromthemto be
appl i cable on both sides of the puddle.

Dr. Fel dman?

DR FELDVAN: Just one very brief comrent,
made perhaps out of the naivete of a non-clinician,
but I was a little bit concerned by the comrents of
usi ng European studi es because it could be done
faster. | don't think the speed of getting the
answer should really be an issue here. | think the
idea is to get the best answer and nost conpl ete
answer to the questions.

DR. DelLAP: At J& we agree with that,
that speed per se is not the issue. Getting the
best answer in a reasonable period of tinme is. But
there is sone interrel ati onship because there are
changes, for exanple, in breast cancer them
reginens. So if you're trying to have a study that
has a rel atively honmbgeneous approach to the
treatnment of patients, and then that study turns

out extending out for six or seven years, it nmay
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i mpact the quality of the study. Also, | think
there is a strong desire to address this question
as pronptly as we can. Again, speed at all costs,
no. But speed to get a good answer, yes.

DR. CHESON: Dr. Redman?

DR, REDVMAN. | just want to make a conment
about speed. As a clinician, | think if the trial
i s adhered to, the quicker the accrual goes to the
trial, it is best. Speed does not inply a bad
trial.

DR. CHESON. Dr. Reaman?

DR REAMAN: | would echo the comment on
speed. But for clarification, are we talking that
trials will either be done in Europe or in the
United States? O if this really is a globa
initiative, would they be international trials?

DR. CHESON: To finish ny summary of this
before noving on to the next question, yes, these
trials are necessary, and | think the studies are
ongoi ng on both sides of the ocean, and that's how
they shoul d be done. And hopefully they will be

conpl eted alacrity in both situations.
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Now, | think we already got to the other
question, that if there are so many vari abl es
af fecting response rate, survival, and safety, the
tunmor type, et cetera, et cetera, if you had one
large trial that we all agreed on the endpoints,
that was conclusive in one disease, since we are
all here considering honpbgeneity of patients, would
that one trial answer the question for al
di seases? O do we require now nultiple trials in
different tunor types?

| personally feel that if we can answer it
in one very nice, well-done study in a common solid
tumor, that would answer it for nme. Dr. Martino?

DR. MARTING But it seenms to nme that the
conpani es have al ready nmde these decisions, that,
in fact, they are doing several trials in different
tumors, and | have to say enough tine has passed
that | only remenber a few of the studies

And so | would be really happy if soneone
woul d succinctly review those trials because
t hought what was wanted from us was our thoughts as

to whether these trials were good, bad, or
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173
i ndifferent.

Now, granted that they're already in
progress, perhaps ny views on any of themare
irrel evant.

DR. CHESON: Could you state your nane and
affiliation, please?

[ Laught er.]

DR. PARKI NSON: Well, just to rem nd you
about the clinical trials that we discussed, the
first is an Angen-sponsored trial in small-cel
I ung cancer, and 213 patients of the anticipated
600 patients have been accrued. That's
pl acebo-control | ed.

The next trial is the AGO trial that |
tal ked about. That's a neoadjuvant breast cancer
trial being conducted by the German Gynecol ogic
Oncol ogy Study Group. That's a study with an
anticipated enroll nent of around 700 patients, a
little nore than that, of whom 400 patients have
al ready been accrued. | indicated that that
interimanalysis, which will include pathol ogy

endpoints, will be | ooked at by the Data Monitoring
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and Safety Committee in approxinmately five or six
weeks.

The third study is a study by the Western
German Study Group, and they'll be studying
adj uvant breast cancer patients, and that trial has
just started accrual

The fourth study, the GELA Study, is a
study in aggressive non-Hodgkin's |ynmphoma--oh,
there it is. Thank you. | was doing this by
menmory. This is so much easier, actually. The
GELA group is studying patients wth non-Hodgkin's
| ynphorma randomi zed to either dose stance or
standard chenot herapy plus or ninus Aranesp or no
epoetin.

And then the final study is being
conducted by the Dani sh Head and Neck Cancer Study
Group. You' ve heard already this afternoon from
Dr. Overgaard about the rationale for that study
and the fact |'ve indicated here that 260 of the
600 patients have been already accrued, with a
safety interimanalysis already conpleted and the

study conti nui ng.
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DR. DelLAP: |If we can just quickly cone
back to the slide fromDr. Ceorge's presentation

DR M GEORGE: Thank you. This is a
slide I showed you earlier in four separate tunor
types where we have ongoing or conpleted clinica
trials where a tunor-rel evant endpoint is the
endpoi nt .

We have nmany other trials, sone very, very
| arge, including thousands of patients, in tunor
types |ike breast cancer, adjuvant breast cancer,
or Hodgkin's disease. Those trials enrolled 1,000
patients, but are not geared toward survival but
assessing correcting anenia and quality of life.

So I'mnot going to present any of those trials,
but the list very, very |engthy.

In the tunor type, where we have rel evant
endpoints are head and neck cancer. The (?) of
the seven(?) trials has enrolled, is conpleted, has
enrolled 301 patients, is currently under
foll owup, and the primary endpoint is disease-free
survival at two years. W will have those data

very, very shortly.
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1 The RTOG study is a study in patients al so

2 receiving radi ation therapy for advanced head and

3 neck cancer. The study started with radiation
4 therapy alone, then was anended to include

5 chenot her apy al so.

6 As nmentioned earlier in Dr. Bowers

7 presentation, the study was stopped to accrua

8 because of the increased incidence of TVE. And

9 when the Data Safety Mnitoring Board of the study

10 reviewed the interimdata, they thought that in

11 their trial there was no possibility of showi ng a

12 benefit. Those patients are in followup, and we

13 wi Il have the data shortly

14 In non-small-cell lung cancer, there is a

15 pretty large study in Germany called GER-22, which

16 is planned to enroll 612 patients. Current

17 enrol Il ment is around 250 patients, and the study is

18 ongoing. The last Data Safety Monitoring Board

19 meeting was a few weeks ago, and the trial is stil

20 ongoi ng. The patients received chenotherapy first,

21 foll owed, after three cycles of chenotherapy, by

22 radi ation therapy. The patients who have locally
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177
advanced Stage Ill untreated non-small-cell 1ung
cancer - -

DR, CHESON. W're going to need to limt
the details on this, because the point was: Do we
need nore than one trial? And it's quite obvious
fromboth of these slides that we al ready have
many, many trials going on.

DR M GEORGE: And we're proposing a
large trial on top of all those trials.

DR. CHESON: Thank you

DR. KEEGAN. Dr. Martino, just to clarify
the sequence of events, as we becane aware of this
data, we contacted the conpanies to determn ne what
studi es they had avail able or planned that night
speak to this question. But the purpose of this
conmittee is to comment on the qualities of such
trials that you think should be incorporated to
provi de convincing data. So that if, in fact,
al t hough they have nmany trials that are in the
wor ks or ongoing, if you find that they are |acking
critical elenents, we would like to hear that so

that we can negotiate with the conpanies the
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appropriate trial to get the data. So that if you
see that there are critical elements m ssing,
that's really why we need to talk about this. They
may have studi es going, they weren't intended for
the purpose we are here to discuss today, but they
may fit the bill. [If they don't, we would like you
to say so

DR. CHESON: dCearly, we haven't seen the
protocol s, but based on what we've seen in the way
of presentations, there are quite a nunber of
studies for which the primary endpoint are those
that the FDA is looking for. They are accruing
patients, and so fromny perspective hopefully at
| east several of these out of the very | arge number
will be addressing the inportant issues that have
brought us here today.

First will be Dr. Redman.

DR. REDVAN. | agree with Dr. Cheson. The
studies are ongoing. In order to analyze a study
based on one slide is next to inmpossible. It |acks

a lot of information. But | think |ooking at the

conpani es that are doing those trials and the
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179
investigators that are doing them | certainly
don't have a problemw th what's been goi ng on

DR CHESON. If you'd like us to | ook at
sonme of these protocols with you and make sure they
have the appropriate elements, we'd be glad to do
that in our advisory capacity.

DR VEISS: |1'mjust wondering if--Dr.
Martino started this discussion earlier on about
the i ssue of whether or not you should study a
popul ati on--everybody agrees, | think, that a
honogeneous popul ati on is inmportant, but whether
you should try to address the issue if you have a
target henogl obin of sort of the standard range
that's in the | abel, which is approximately 12 or
so, versus a strategy of pushing to the higher
henogl obins. It seens |like there's sonme diversity
of opinion around the table about what are the
i mportant questions or how the study is to be
desi gned, what should be the strategy in terns of
the targets. And just looking at the slides that
Dr. Parkinson presented where they summari zed on

the slides what the targets were, there were a
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1 nunber of themthat basically strove for a target
2 of about 14. (Qbviously, it's alittle bit

3 different, | guess, if you're tal king about nen

4 versus wonen and what trials. But, in general

5 you' re tal king about 14 except for the one Danish
6 trial which would be achieving a target of 15 or

7 pushing to try to, | guess, taper or stop the dose
8 i f the henogl obin goes to 15

9 We didn't really hear fromDr. George

10 about what the targets where in those nunbers of
11 different ongoing trials. So |I'mjust wondering if
12 those--except that the one that they're proposing
13 to do in breast cancer, which is actually designed
14 to target a henmpgl obin that actually is at the

15 recomended | abel of henogl obin, which is about 12
16 or so.

17 So I'mjust wondering--1 nean, it seens
18 like there's a smattering of many different trials
19 and nany different tunor types, sone |ooking at a
20 target of one versus a higher target. There's sort
21 of a whol e hodgepodge of things, but is there a

22 particular issue with respect to target that--
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1 guess |'d like to hear fromthe comittee whether
2 or not there's a particular target that we should
3 really be asking the conpanies to ook at in terns
4 of the strategy in terns of trying to assess

5 benefits and ri sks.

6 DR CHESON. Dr. Parkinson, a quick

7 answer .

8 DR. PARKI NSON: Just one quick

9 clarification, for the five trials our target of
10 13, okay? Henoglobin, withheld if above that at
11 14. That's European |l abel, so that's guidelines in
12 Europe. The fifth trial is the Danish trial. Just
13 a clarification

14 DR. THOWAS: As a further point of

15 clarification, we have anended all ongoing

16 protocols in this area to reduce the target

17 henogl obin levels to a uniformlevel, and our view
18 woul d be that to do one at a higher level is to do
19 a study on TVE, not on benefits in terms of tunor
20 responses.

21 DR VEISS: | guess it goes back to

22 sonething that Dr. Martino raised earlier, which is
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that many of these studies, with the exception of
just a few m nor ones, are actually now tapered
down to | ooking at outcones within the reconmended
| abel target. Whether or not that--you know,
whet her or not you have commrents about that,
because | know you raised that issue earlier,
whet her that's sonething that should actually be on
the table to consider. |If there are no issues at
those targets, is it appropriate to try to push to
hi gher targets to evaluate potentially other
benefits in terns of better survival and other
out comes?

DR. CHESON. Dr. George was next.

DR. CEORGE: Well, my comrents weren't

directly related to that.

DR. CHESON: We want to finish this first.

Do you have a comment related to this?

DR CARPENTER: It woul d seem at | east
logical to me to approach the question about tunor
benefit or risk at the levels currently targeted
now |If we then find either sone beneficial effect

or at |east exclude a detrinental effect, that

file:////[Tiffanie/C/Dummy/05040NCO.TXT (182 of 403) [5/14/2004 1:38:13 PM]

182



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

woul d | eave the table open to go to a separate
study that conpares two levels. But it seens to me
that if we try to answer the two questions at the
sanme tinme, we're going to get nunbers problens.
We're going to get problenms with speed of accrua
that are going to make it harder to get a tinely
answer to the first question.

DR. CHESON: | agree with you. It's mny
feeling that we would first like to have our |eve
of confort at the indicated dose of the drug that
it was safe and efficacious. |If there are
questions, such as the head and neck study we've
heard about, of higher doses, then those are
i nvestigational doses that can be explored
separately. But 1'd be willing to hear from ny
coll eagues if they disagree or agree.

Dr. Reaman?

DR. REAMAN. | absolutely agree, and
think if we're going to be |ooking at safety at the
currently reconmrended indication, then we really
ought to consider excluding those trials in which

there is a target higher than what is the indicated
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target in the package insert.

DR. CHESON: Any other comments on this
particul ar point?

[ No response. ]

DR. CHESON: Then we go to Dr. George

DR CEORGE: Well, the point | was going
to make was in reference to these issues of the
design. And it has to do with making sure that
what we're really trying to do is elimnate a
detrinmental effect of sonme nagnitude, | think. And
that can be done in studies; even when it's some
ki nd of superiority design, you can still nmake sure
you' re | ooking at things that--because sone of the
trials that even were presented showed--they were
presented as if there was no difference. But, in
fact, if you look at things just as sinple as the
confidence intervals on certain things |ike hazard
rati os, they didn't exclude sonething that m ght
have been pretty detrinmental, even though the
curves were superinposabl e and | ooked exactly the
same. That's the problemw th these

non-inferiority kinds of designs.
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But | think we have to keep that in m nd,
that that's really what we're after here. | nean
if it works, great. But what we're trying to do is
make sure it's not sonething bad.

DR. CHESON: Ms. Mayer?

MS5. MAYER  Perhaps | m ssed one of the
trials, but the BEST Trial was done in first-Iline
met astati c breast cancer. The proposed two breast
cancer trials | believe are both adjuvant trials.

My question is: |Is there a concern that
you mght not in adjuvant trials capture the sane
effect that appeared perhaps in the netastatic
trial?

DRR M CGEORGE: If | may try to answer
your question, the proposed trial is not a trial in
adj uvant breast cancer, but it's to treat patients
who have netastatic disease. There are sone nmjor
di fferences between the BEST Trial and the proposed
trial. The first one is the patients are anenic at
entry. The second is how we are going to assess
endpoint. The third one is the duration of therapy

with erythropoietin. 1In the BEST Trial, the
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duration of therapy was one year targeting high
henogl obi n | evel

DR. CHESON. Thank you

Dr. Taylor?

DR. TAYLOR | want to support the idea
that we are | ooking at nore than one tunor because
I don't think we do know exactly why people may do
worse. | don't think we have an etiology or a
mechani sm for which the erythropoietin product may
be adversely affecting people. So | think that
| ooking at different populations is not a bad idea.

The other reason is that extrapol ations
are already made in that a | ot of wonmen receiving
adj uvant chenot herapy are on erythropoietin
products, and we need to knowis it just the fact
that a woman has netastatic di sease, is sicker, and
has ot her predisposing factors, or is it
eryt hropoi etin?

DR. CHESON. Ckay. Well, that question
has answered itself in that we have so many trials
going on in so many di seases

Dr. Bauer?
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DR BAUER | think there's a fairly
narrow margin here, especially fromthe safety.
think the clear thread is that, you know, you drive
hematocrits up higher and you get nore thronbogenicity. And
so | think, you know, the trials, I
guess, we're all talking better built in with
henogl obin linmts which are | ower than those that
m ght have been desired, say in some of the
radi otherapy trials to inprove oxygenation,
especially when you're tal king about trials where
you're entering people who will probably have
nornmal hematocrits who would nornmally not be
candi dates for erythropoietic growmh factor. Your
margin in terms of driving up hematocrit is not al
that great.

But | think in response to the query,
think you have to have clear limts in terns of
keepi ng henogl obin either below 14 or certainly
target 13 and stop, or sonething, for patient
safety, for protection, because you just don't want
hematocrits to go uncontrollably high

DR. CHESON. Ckay. So, to summarize the
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answer to this question, there really is no need to
summari ze this because we al ready have multiple
trials going on. And if you have concerns about
the specifics of the trials, |I'msure you have the
protocols, and if you need some of us to go over
themin our particular areas of expertise, |'msure
my col |l eagues would be glad to do that.

The next point | think we discussed a
little bit earlier, but maybe not conclusively, and
that is, the FDA has recommended that trials be
conducted in primary tunmors where the EPO R status,
whet her it be expression, ligand, affinity, and
functionality of malignant cells in tumnor
vascul ature i s known.

That's going to be tough. | think we
heard sone very el oquent information this norning
that, A it's going to be difficult and, B, it nmay
not be totally relevant, but |I'm opening the floor
to additional discussion as to whether this
is--it's a nice idea, but is it doable in a variety
of circunmstances? Feasibility, technicality, and

is it really relevant? Dr. Doroshow?
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DR. DOROSHOW Yes, | think that although
I"musually a proponent of obtaining fresh frozen
materials for correlative studies, | think that
this is not feasible other than in the neoadjuvant
setting. | think the trials are of such size that
at nost you will get a very small fraction that
will be potentially not reflective of the outcones
you're trying to study. That's even irrespective
of the elegant data that we were presented with
earlier about |ack of relevance.

DR. CHESON: Ckay. So does anybody el se
want to comment on--could you please identify
yoursel f?

DR. RCSENBERG Yes, |'m Any Rosenberg,
the Director of the Division of Therapeutic
Proteins. And while | agree | think it would be
difficult to characterize these receptors,
especially functionally, | don't think it's
i mpossi bl e. Techni ques of |aser capture and
m cro-di ssection and protein arrays that can assess
vi a anti bodi es--anti body arrays, phosphoryl ated

proteins, are available. | think rather than

file:////[Tiffanie/C/Dummy/05040NCO.TXT (189 of 403) [5/14/2004 1:38:13 PM]

189



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

conclude that it's inpossible, perhaps it would be
instructive to find out whether using nore novel,
new techniques, it's possible to | ook at this.
Because, otherw se, we're not going to know
anyt hi ng about the biology. W' re not going to
know-you get a clinical result; you' re not going
to know how to correlate that with functiona

effects, especially for tunmor activity.

So | think it's actually a critical point.

I think we'll learn very little except a clinica
outconme if we don't try and pursue it. And | think
there are ways to pursue it, and | think that those
shoul d be | ooked into.

DR. CHESON: M concern is that these are
mul ticenter and perhaps multinational studies
where--1 guess our coll eague who is the expert over
there nmight want to comrent agai n about whet her
there are enough reference | aboratories that could
do these or the sanples could be shipped in, what
the feasibility is for shipped sanples versus
on-site sanples, et cetera, et cetera.

DR. LODISH Well, as | tried to indicate
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191
inny earlier presentation, we're at a |evel of
research rather than a robotized, commercialized
assay that could be done reproducibly. | think
things like laser capture to isolate tunor cells,
arrays at an ultra-mcro-level clearly are the wave
of the future, but they're not practical now. And
certainly in a clinical setting | couldn't advocate
for themat all. And--well, let's end it there.
Ten years fromnow, we nmay revisit the system

DR. CHESON: Thank you

DR. DeLAP: A comment?

DR CHESON. Ckay.

DR. LEVINE: WMark Levine, MMaster. The
proposed trial is in wonen with nmetastatic breast
cancer. It's very difficult to get fresh tissue in
those patients. |If there's chest wall disease and
so on, it's possible, but our experience, many of
us in the room of doing trials in netastatic
breast cancer, it's not like adjuvant. It's not
early-stage breast cancer. So | don't think it's
f easi bl e.

DR CHESON: | think the only setting
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192
where it may be possible is in a very linted
single institution or nmaybe a couple of
institutions who are part of the |arge cooperative
arrangenent doing it on a very pilot, very
experinental basis as an exploratory issue. But to
do it as part of this sort of trial, with these
sorts of trials, and which di seases woul d you do
themin, again, if you talk about mcro arrays and
those things, they're going to differ from di sease
to di sease, stage to stage. |If you |look at
| ynphormas, even within histology of nultiple
different array patterns, |I'mnot sure that we are
quite there yet.

Dr. Keegan, did you want to say sonething?

DR KEEGAN: | think that the sentinent
behind this question was really one of
generalizability. If we do a study and we see a
negative outcone, an adverse outcone, do we
generalize it to all tumors? Sinilarly, if we see
no evidence of an effect, do we generalize it? And
this was one attenpt to try and | ook at possible

mechani sms by which this nmight be affecting it.
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If there's agreenent that it can't be done
inthe clinical trials due to | ack of technol ogy,
think we have left open the possibility of trying
at least to characterize different tunor types
through tissue banks or other means so that we can
put the results of different trials in context,
particularly if we get answers that are not
consi stent between different tunmor types. | think
that was our concern also in ternms of how one
chooses to select the tunor types to begin wth.

DR. CHESON: | think this is an excellent
target for FDA-directed funded research

[ Laught er.]

DR. CHESON: Dr. Braw ey?

DR. BRAWEY: You know, | was wondering,
are we going to start doing a nunber of biopsies on
per haps thousands of patients that are unnecessary?
If you have to go get the tissue, you know, for
clinical reasons, that's one thing. But to just do
the biopsy for the purposes of doing the biopsy for
science, that's another issue beyond the logistics

of how the tissue is going to be handl ed, you know,
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1 mnus 70 or liquid nitrogen and so forth, and the
2 transport and logistical issues. | think we have
3 to worry about that ethical issue.

4 DR CHESON: Well, a lot of those

5 questions, such as transport, et cetera, can be

6 done on non- human tunor sanpl es.

7 DR. BRAWEY: Right.

8 DR. CHESON: But, for exanple, doing

9 bi opsies, the CLG is going to be conducting a

10 | ymphoma trial |ooking at micro arrays and diffuse
11 | arge B-cell |ynphoma prospectively, and it wll

12 require needl e bi opsies of patients who have

13 al ready been biopsied. And we expect it's going to
14 hanper accrual because a | ot of people won't want
15 to be re-biopsied, but to sone the information will

16 be of sufficient inportance that it may be of

17 i nterest and what ever.
18 Dr. Fel dman?
19 DR FELDVAN: Yes, |I'd like to separate

20 out the issue of feasibility with that of
21 rel evance, and | agree that it probably is not a

22 very feasible thing to do, whether it's in a
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1 clinical trial or sanples shipped to research

2 | abor atori es.

3 But | would disagree with those who think
4 that this may not be relevant, and | think it would
5 be very inportant, whether it be by FDA-directed

6 research or some other preclinical way, to find out
7 the precise relevance of these EPO receptors on

8 tunors.

9 DR CHESON. Absolutely. W're not

10 disagreeing with that.

11 DR. FELDVMAN: Particularly in those

12 tissues where normal tissue does not have EPO

13 receptor and tunor does, which includes the breast.

14 DR. CHESON: W agree that is a scientific
15 question of inmportance. It's just the feasibility
16 in alarge-scale trial that we were considering at

17 t he noment.

18 Dr. George?

19 DR CEORGE: Just to follow up on

20 somet hing Dr. Keegan said, just a warning. |

21 predict that you will get results that are going to

22 be hard to interpret. They're not going to be
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entirely consistent. So it may be how you t hink
about this ahead of tine. It may be a good tinme to
do that, how you're going to put all this together

DR VEISS: W'IIl conme back to you at this
committee when those results are all there.

DR CHESON: W& will look forward to it.

[ Laught er.]

DR. KEEGAN: | think to go to your point
and to correct sonething that you said, Dr. Cheson
in fact, we have only begun to look at this
i nformati on, and we have not even reviewed the
protocol s because nost of these were actually not
conpany-sponsored trials. W really haven't gotten
to that yet. So we have not--1 nean, this is very
tinmely advice for us in |ooking and giving guidance
and the necessity for getting additiona
information. So we will look at it with an eye to
getting inconsistent results across products,
across trials, and try and build into that, and we
may need to come back to you on some of those
i ssues.

DR. CHESON. Now would be a good tinme to
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get the protocols to ensure the consistency, so
that you get the answer, and you find out in five
years that soneone didn't do what needed to be
done.

VWho was over there? Dr. Bauer?

DR. BAUER To reiterate a thene here, you
know, that any results that are obtained in one
tumor type | think are -- [microphone off] -- it's
not generic anema. This is sonmething that's
tunor-specific, potentially treatnent-specific,
given the design of the trials, chenotherapy in
sonme and radiation in others--1"msorry--will be
| ack of generalizability fromone tunor to another

DR. CHESON: | think we have many, many of
the inportant tunor types included here, so we wll
get generalized information. So that's our sense
on this particular question. Do we need to
sunmarize it any nore, or have we got it? Ckay.

The next one, clinical conditions
conmprising thrombotic and cardi ovascul ar events
vary fromstudy to study. What are those specific

events that are clinically inportant?
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I think we kind of all agreed on nost of
them-didn't we?--that were in the protocols.
There was one where Dr. Luksenburg excised chest
pai n, and a number of us were discussing this, and
we were wondering if you had actually gone into the
study data to find out what that chest pain really
was and whether it night not have been really
relevant to the trial, and not before these were
just tossed out.

DR LUKSENBURG | don't think we have
that specificity of attribution, just as chest
pai n.

DR CHESON: GOkay. So it's kind of hard
to arbitrarily just yank them all

Dr. Keegan, did you have sonethi ng?

DR. KEEGAN. That's what | was going to
say. That's actually the problemwith a | ot of
safety data that we collect, that if you don't
target in advance what you want, you get things
that are coded in ways that make it difficult to
determne what it is you're looking at. 1In the

particul ar study that Harvey was alluding to, that
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woul d be particularly difficult there to determne

what the chest pain was attributed to. But what we

need are specific items to make sure that we're

capturing the relevant and inportant--

DR. CHESON. Now, in--1 forget which of

the two partners here had a slide of eligibility

and toxicity and listing what were considered

cardi ovascul ar problens. |f soneone would just put

it up here real quick so we can say yea or nay and

conme to agreenent?

DR DeLAP: | think we can do that. |
think alternatively we coul d--we have Dr. Mark
Levine with us, and he could speak to what's

necessary or--well, okay. This is a broad

definition. Qbviously, there are a | ot of subcategories

that feed into these nmajor categories.

But there are venous and arterial, so there are
deep venous thronbosis, pul nonary enbolism
arterial thronbosis, myocardial infarction,
cerebral vascul ar accident.

| think what 1'd cone back to, though,
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what | think Dr. Keegan was saying, that if we're
going to study this, we need to study these as
endpoints rather than as serious AEs, such as kind
of get collected in a study. So | was just going
to ask Dr. Levine if he had any coments about how
we should do this as study endpoints.

DR LEVINE: 1'Il just be brief. | think
the agency--and Ken Bauer well knows that in the
thronbosis trials that the agency | ooks at, there
are standard definitions for objectively docunented
pul monary enbol us, deep vein thronbosis; on the
arterial side, myocardial infarction and stroke.
They're well defined in the literature, and that's
what shoul d be defined prospectively, and | think
that woul d advance the field nuch nore than just
| ooki ng at AE forns.

DR. CHESON: Now, are you suggesting that
there be sone sort of ongoing screening for these
events or that there just be a hei ghtened awareness
of their clinical presence?

DR DelLAP: | think that we're agreeing

that this is an issue that needs further research,
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and | think that there needs to be structured
research in future protocols so that we're all
tal ki ng about the sane thing and we're actually
assessing these in a precise way so that we can get
answers and actually start making conpari sons
across trials and those kinds of things.

DR CHESON:. Dr. Bauer?

DR. BAUER It's pretty clear. W're
tal ki ng about synptonmatic endpoints. W' re not
tal ki ng about routine screening. So we're talking
about clinically synptomatic rel evant events, which
are different for other FDA-approved indications
for prophylaxis. W' re talking about patients who
present - -

DR, CHESON. So you will mss things, but
they're probably not clinically rel evant.

DR. BAUER Well, the inportant thing is
that the synptomatic events then be objectively
docunent ed by appropriate radi ographi c studies, and
that's what sonetimes is |lacking in AEs, that
patients are--if they're suspected of having a

thronmbotic event that they're objectively diagnosed
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by appropriate inmaging studies, and that's what we
reall y need.

DR CARPENTER: And the other thing that
wWill turn out to be inportant is to ask--since
these are going to be synptomatic things, to ask at
prespecified intervals so that if there are
di fferences which might occur, they can be picked
up regularly. W won't bias the ascertainment.

DR CHESON: And | think we need to al so
have careful histories for pre-existing conditions
and that these things be eval uated such as
with--1"msurprised you didn't say that--1ooking
for hypo-coagul abl e conditions, the factor
deficiencies and what have you, protein
defi ci enci es.

DR. KEEGAN. Are you suggesting that as
eligibility criteria, Dr. Cheson?

DR, CHESON. No. |'msuggesting that you
take a careful history as part of the entrance onto
the study, that we know whether there is a fanmly
hi story or personal history of prior DVTs,

cardi ovascul ar di sease, et cetera

file:////[Tiffanie/C/Dummy/05040NCO.TXT (202 of 403) [5/14/2004 1:38:13 PM]

202



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

DR KEEGAN. Right. But in the absence of
specifically devel oped case report forms, | think
the likelihood of getting good, quality data on
that mght be difficult. [I'mnot sure if the
ongoi ng--1 nean, renenber, we're playing catch-up
here--these ongoing trials are specifically
capturing that information.

DR. CHESON: Just a suggestion

Dr. Reaman?

DR. REAMAN. | was going to actually ask
how-1 certainly applaud the use of these as study
endpoints instead of just AE findings. But howis
that going to inmpact on the ongoing trials that are
actually going to be used to answer these
questions. Are there plans to anend studies
| ooki ng at these at study endpoints?

DR. PARKI NSON: Just a coupl e of coments.

First is we've generally not used these as
endpoints but, rather, as prespecified points of
interest, and that's probably a good way to go, as
I think you just suggested, Dr. Keegan

Wth respect to the ongoing trials, we're
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very nmuch interested in the committee's
recomendations in this regard. Cdearly, they need
to be foll owed--they need to be foll owed as
prespecified points of--pieces--what do you cal
that? Events of interest. | was thinking of
points of light there for a second.

But one of the things, | think, that night
be very interesting--and I'd ask the committee for
their advice--is about using comopn prespecified
events of interest to allow conparability in
different clinical trial settings, because clearly
this is conplicated. W have anal yzed thronbotic
events every which way but | oose since these trials
wer e--not published, but the results became
avail able. And so you find an association which is
rather weak with the use of epoetins. The highest
association is a history of prior thronbotic event.

Anot her associ ation, which is independent,
relates to performance status. We've never
excluded patients with prior thronmbotic event from
our trials. That may not always be the case. So

there are a nunber of paraneters and a nunber of
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collection parameters that would be nice to be
standardi zed in the interest of trying to get
closer, as we all | think are interested in here
today, closer to the real answers.

DR. DelLAP: If | could just add, we've
started to collect that kind of information in our
|latest clinical trials, you know, nore
prospectively, but obviously it will be very
hel pful, as Dr. Parkinson says, if we have a
uni formway of doing it so that we can, you know,
compare notes, as it were, and get neaningfu
interpretations in multiple trials.

DR. CHESON: Thank you

Getting just to the | ast--yes?

DR VEISS: Just a real quick
clarification. So you tal ked about getting a good,
careful history, famly history, prior histories,
et cetera, maybe detecting undiscl osed
hypo-coagul ability states. Are peopl e thinking,

t hough, something that Dr. Parkinson alluded to,
that those people should be excluded fromtrials or

just carefully document it so you can try to
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eval uate what their risks are relative to other
popul ations and trials?

DR PARKINSON:  You know, | think we're
all interested in real-wrld answers because these
drugs are really used, generally. Because we have
not excluded patients with prior thronbotic events,
our rates actually reflect real-world use of the
drug in patients even with a prior history of
t hromboti c event.

That woul d be our feeling, but we'd be
interested in the conmttee's discussion on this.

DR CHESON: |'mall for the real world.

[ Laught er.]

DR. CHESON: | knew you'd like that.

Have you all gotten fromthe commttee
what you need on this particular question?

DR. KEEGAN: | think we've gone a | ong
way. | just would ask if Dr. Bauer would coment a
little bit on the type of docunentation that you
woul d like for these sorts of events so that while
we're still in the public forumhere you could

conmment on how t hese shoul d be docunented for
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pur poses of data collection

DR. BAUER  You know, for the five
entities that Mark Levine put up, there's strict
criteria, be it, you know, CT, angiography, or
ultrasound for a |l eg DVT and stroke and so forth,
and nyocardial infarction, standard criteria. So
think that suffices

Let me just go back to this issue of
screening regarding eligibility. | think it should
be sinmple, and the strongest issue you' d want to
know about is really personal history of prior
thronbosis. And | guess at a mninumfor this kind
of trial, | guess | would be uneasy about enrolling
people with prior history of thronbosis in this
trial as the only real exclusion, other than a
known t hronbophilic disorder. 1'mnot advocating
it by any which way routine screening. But the
i ssue, | think, of enrolling people who have had
docunented prior thronbosis, you know, | think is
an issue for the FDA and trial design, since |
gather they are allow ng people to enroll who have

had prior thronbosis.
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DR PARKINSON: We didn't actively seek to
enroll them Let ne nake that clear.

[ Laughter.]

DR PARKINSON: We did not exclude them
and we recorded that information, which is why we
can present to you do our analysis of this. And
that is, | think, what we woul d advocate.

DR CHESON: But the other issue is that
patients with cancer are already at the increased
ri sk of thrombotic events.

DR. PARKI NSON: TE-25--o0h, sorry.

DR CHESON: What?

DR PARKINSON: That analysis is actually
quite interesting. This is the pool ed oncol ogy
trials analysis |ooking at this potential
i nteracti on between this history of prior
thrombotic event and treatnent. |It's interesting.
I"lI'l leave it to you to interpret.

DR. DelLAP: CQur data also says that the
bi ggest predictor of whether a patient is going to
have a thronbotic episode on the trial is if they

had one before, both in the placebo group and in
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the treatnment group. And, in fact, the other thing
I would just add is that in |looking at the
different subsets of numbers of risk factors for
thronbotic events, it looks like there is sone
added risk with erythropoietic therapy at any given
baseline risk. But it's not sonething that gets
prof oundly worse at the higher baseline risk. So
woul dn' t--you know, | think it's better, as was
said before, to include as broad a popul ati on of
patients as you can and see what the answer is.

And the data that we have suggests that you can
actually enroll patients with a fairly significant
underlying risk of thronbotic events, and you nmay
see sone additional risk, but it doesn't |ook Iike
it's a profound additional risk on top of the
underlying risk.

DR CHESON. Dr. Bauer?

DR. BAUER | dare say, with the consent
formpretty promnently in, you know, risk of
thronmbosis is one of the adverse effects, in the
real world you're going to get very few of these

people into these trials.
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1 DR, CHESON. | think that gets to the |ast

2 question, and that is, Should we have speci al

3 trials risk for high risk and low risk? And |

4 think that would be a difficult set of trials to do
5 because they all become at high risk when they have
6 cancer; it's just that sone are higher than others.

7 And 1'Il repeat ny question of the agency.

8 Are there any other issues that we have not

9 addressed to your satisfaction this norning?

10 DR KEEGAN. | just want to make a conment
11 about an issue that was raised that | don't think

12 was fully resolved, and that was the concern about

13 | ooki ng at inpact on overall survival because of

14 the difficulties with interpretation of data

15 followi ng conpletion of the treatnent. And | would

16 like to make it clear that our feeling is that

17 there may be difficulties in interpretation, but we

18 don't think that that difficulty should preclude

19 our attenpts to determine if there are surviva

20 i mpacts. So that while progression-free surviva

21 is an inportant endpoint to | ook at, we should al so

22 attenpt to address the question on survival
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DR. CHESON. | agree. \Wereas
progression-free survival to many of us is the
preferred primary endpoint in this setting, the
trials should be powered to adequately detect
survival differences as well as secondary
endpoi nts.

Are there any--overall survival,
right--additional comrents fromthe comittee?
see two hands up. Ladies first. Dr. Taylor?

DR TAYLOR Well, | would agree, you have
to | ook at overall survival, because |I still go
back that we don't know what the mechanismis for
erythropoietin effect on survival. And to just
| ook at progression-free survival is not going to
answer that question. And, yes, there will be
difficulties, but we have to know what that is.

DR. CHESON: Dr. Gillo-Lopez?

DR GRILLO LOPEZ: | believe that these
studies are a real challenge. They are difficult
conduct and difficult to interpret at the end. And
one additional factor that we haven't nentioned is

the use of concom tant nedi cati ons which night be
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anti-coagul ant or pro-coagul ant in nature.

And, again, we haven't seen the protocols,
as you have said, but | would assune that the
sponsors are collecting data on concomitant
medi cation because it's fairly standard. However,
it's inmportant also to understand that the severity
of an adverse event is also going to be inpacted by
how rapidly therapy is instituted, what kind of
therapy, and then the duration of that event is
al so i npacted by those considerations.

So it's just additional data that needs to
be collected in order to make sense of the results
at the end.

DR. CHESON: Very good point.

Any ot her comments or questions?

[ No response. ]

DR. CHESON: If not, | would like to thank
the sponsors for their excellent presentations,
carefully prepared, full of interesting data, and
to ny coll eagues in the agency and on the panel for
a very lively, interactive, and hopefully

producti ve di scussi on.
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1 DR VEISS: W second that. Thank you for
2 all your input.
3 DR CHESON: We'll be back here at
4 12--make it 1 o'clock. We'll give an extra five
5 m nutes. Thank you

6 [ Luncheon recess. ]
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1 AFTERNOON PROCEEDI NGS
2 [1: 00 p. m]
3 DR KELSEN. Good afternoon. M nane is

4 David Kel sen, and |'ma forner nenmber of ODAC, and
5 I've been asked to serve as Acting Chairman this

6 afternoon. And I'd Iike to wel cone you this

7 afternoon to a session which will discuss endpoints
8 for colorectal cancer, regul atory approval.

9 Before we begin the session, I'd like to

10 ask the nenbers of the coomittee to introduce

11 thenselves, and we'll start with Dr. Gillo-Lopez.
12 DR GRILLOLOPEZ: |'m Antonio
13 Gillo-Lopez. | ama henatol ogi st/oncologist with

14 the Neoplastic and Autoi mmune Di seases Research

15 Institute.

16 M. ROACH Nancy Roach fromthe Marti

17 Nel son Cancer Foundation, and |I'mthe patient rep

18 for this session.

19 DR. SARCGENT: Dan Sargent, biostatistician
20 fromthe Mayo Cinic.

21 DR O CONNELL: M chael O Connell, nedical

22 oncol ogi st and Director of Allegheny Cancer Center
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1 and Associ ate Chair of the NSABP.

2 DR. BRAWEY: Ois Brawey. |'ma nedical

3 oncol ogi st and epi deni ol ogi st from Enory
4 Uni versity.
5 DR. MARTING  Silvana Martino, nedical
6 oncol ogy, fromthe John Wayne Cancer Institute.
7 DR. TAYLOR.  Sarah Tayl or, nedi cal
8 oncol ogy, palliative care, University of Kansas.
9 DR. REAMAN. Gregory Reaman, pediatric
10 oncol ogi st, the George Washi ngton University and
11 Children's National Medical Center.
12 DR REDVAN: Bruce Redman, nedi cal
13  oncol ogi st, University of M chigan.
14 M5. CLI FFORD: Johanna difford, FDA,
15 Executive Secretary to this neeting.

16 DR. CHESON. Bruce Cheson, Ceorgetown

17 Uni versity, Lombardi Conprehensive Cancer Center.

18 DR CEORGE: Stephen George, Biostatistics,

19 Uni versity.
20 M5. HAYLOCK: Pamel a Hayl ock, oncol ogy

21 nurse, and |'mthe consuner representative.

22 DR. CARPENTER: John Carpenter, medical
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oncol ogi st, University of Al abanma at Birm ngham

DR. RODRI GUEZ: Maria Rodriguez, nedical

oncol ogi st, M D. Anderson Cancer Center in Houston.

DR DuBROW Ronnie DuBrow. |'ma
radi ol ogi st at M D. Anderson Cancer Center in
Houst on al so.

DR IBRAHIM  Ama | brahim nedical
of ficer, Division of Oncology Drug Products.

DR HI RSCHFELD: Steven Hirschfeld,
pedi atric oncol ogi st, Center for Biologics, FDA

DR. WLLIAMS: Gant WIIlianms, Deputy
Director, Division of Oncology Drug Products.

DR. KEEGAN:. Patricia Keegan, Division
Director, Oncol ogy Biol ogic Products.

DR PAZDUR R chard Pazdur, Division
Director, Oncol ogy Drug Products, FDA.

DR. KELSEN: Thank you. [I'Il ask Ms.
Cifford to read a statenent about conflict of
i nterest.

M5. CLI FFORD: Thank you. The follow ng
announcemnent addresses conflict of interest issues

with respect to this neeting and is made a part of
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the record to preclude even the appearance of
impropriety at this neeting.

The topics to be discussed this afternoon
wi Il not focus on any particul ar product or conpany
but, rather, may affect all nanufacturers of
products to treat colorectal cancer. The conflict
of interest statutes prohibit special governnent
enpl oyees fromparticipating in matters that could
affect their own or their enployer's financial
interests. Al participants have been screened for
interests in the products and conpanies that could
be affected by today's di scussions.

In accordance with 18 U.S.C, Section
208(b) (3), the Food and Drug Administration has
granted waivers to Dr. David Kel sen and Dr. Dani el
Sargent because it has deternined that the need for
their services outweighs the potential for a
conflict of interest. A copy of the waiver
statenents may be obtained by submitting a witten
request to the agency's Freedom of Information
O fice, Room 12A-30 of the Parkl awn Buil ding.

W& would also like to note that Dr.
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1 Antonio Gillo-Lopez, Chairnman, Neoplastic and

2 Aut oi mrune Di seases Research Institute, is

3 participating in this nmeeting as an industry

4 representative, acting on behalf of regul ated

5 i ndustry.

6 In the event the discussions involve

7 products or firns not on the agenda for which an

8 FDA participant has a financial interest, the

9 participants are aware of the need to excl ude
10 thenselves from such invol vement, and their
11 exclusion will be noted for the record.
12 Wth respect to all other participants, we
13 ask in the interest of fairness that they address
14 any current or previous financial involvement wth

15 any firm whose product they may wi sh to coment

16 upon.
17 Thank you
18 DR KELSEN. Thank you. We'll open this

19 afternoon's session with opening remarks from Dr.
20 Pazdur .
21 DR. PAZDUR: | have to take a |l ook at the

22 audi ence, and | noticed that it's really dropped
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down in attendance, and perhaps it reflects the
departure of the stock anal ysts since we're not
tal ki ng about any product-specific application

her e.

| began the comments on Monday, and the
presentation that I'mgoing to give | think is very
simlar to what | gave in ny introductory remarks
before we di scussed the two drugs on Monday. And
just want to go over sone of these points because
think that these points are germane not only to the
di scussi ons that we had on Mnday, but also are
germane to a discussion on col orectal cancer
endpoi nts, and these are recurring thenes over and
over and over agai n.

The agency is open. That's why we're
having this discussion with you. W want
transparency of process. W want to nake sure that
the endpoints that we select and di scuss with our
regul ated industry are ones that really neasure the
true efficacy of the drug, are really going to give
us a determ nation of why we should approve a drug.

As you are all aware of, we have
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traditionally held to the standard of the
demonstration of a survival advantage for the
approval, the regular approval of a drug in the
first-line setting, and also in the adjuvant
setting of colorectal carcinoma. And as

menti oned and we di scussed throughout these
proceedi ngs, we've |ooked at survival as an
unanbi guous endpoint. It's neasured on a daily
basis. W feel that given an accepted safety
profile that it is the ultimate in clinica
benefit.

But, nevertheless, as | stated in ny

openi ng comments on Monday, we realized that there

can be shortcom ngs of a survival analysis,

dependi ng on what setting one is |ooking at.

Qovi ously, survival analysis requires |arge nunbers
of patients. This may or may not be a problemin

colorectal carcinoma. oviously, it's not as big a

problemin col orectal carcinonma as it would be,
exanple, in hairy cell leukema or in |ynphoma

There are probl enms perhaps with | ong

patient follow ups, which generally is not that big
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of a problemin nmetastatic col orectal carcinons,
but with inprovenments in survival, fortunately, we
are seeing that patients with col orectal carcinoma
live | onger.

Per haps one of the areas that we're nost
concerned about is this issue of crossover, and
crossover can go two ways, and we've seen this in
di scussions of applications. Obviously, it can
obscure a survival advantage in a random zed study,
but if there is an unequal crossover going in one
direction, it may actually provide you the
suggestion, at |east of an erroneous concl usion
based on survival

So, by all means, all of our endpoints
that we have are far fromperfect, and | think
peopl e have addressed this throughout the day.
We're here to get your consensus and your feeling
on where we should go with our discussion with
industry in the future

I think when we tal k about the specifics
here, let's go over endpoints, and | think issues

that we need to focus on--and we will be focusing

file:////[Tiffanie/C/Dummy/05040NCO.TXT (221 of 403) [5/14/2004 1:38:13 PM]

221



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

on these during the presentations, but also in the
di scussion. Wien we take a | ook at the adjuvant
setting and | ook at disease-free survival, | think
we have inportant questions that we nmust address.
If we accept this as a regulatory endpoint, are we
saying that disease-free survival is a surrogate
for survival, overall survival? |Is it reasonably a
likely surrogate for overall survival? And those
are the key words for accelerated approval. Is it
a surrogate for an inproved |ife because one del ays
the uncertainties of the diagnosis of cancer being
made in an adjuvant setting at the tine of rel apse?
So there are issues here that | think we need to
address when we tal k about di sease-free survival
Wien we tal k about in the advanced di sease
setting, when we're tal king about tinme to
progressi on or progression-free survival, again,
are we saying it is a surrogate for survival or is
it areally true endpoint of clinica
meani ngful ness in itself? And those are sone of
the questions that we will be posing to you.

In the two applications that we saw
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yesterday, especially with the first, | think there
were inportant questions that we di scussed
regarding the rigor of measurenent of atine to
event endpoi nt such as progression-free survival
One has to account for missing visits, asymretry of
followups. Wiat is the role of an externa
radi ol ogy committee vis-a-vis the response or the
progressi on determ nation, | should say, of the
actual investigators that are seeing these
patients? And could this vary from di sease to
di sease? For exanple, in colon cancer where nost
of the progression is picked up on CT scan, are
i nvestigators' determinations in a randoni zed study
whi ch nmi ght bal ance out clinical findings of
progression really going to be that inportant when
we have a discussion of what is the role of a
radi ol ogy conmittee?

W' ve had a tendency for recent
appl i cations--and you' ve seen these because they've
come to you--to be asked to make decisions on the
basis of one trial. Should we require a greater

degree of statistical significance if we take a
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| ook at one trial versus two trials? ['Il let you
know as a caveat that there are many divisions in
the FDA that do | ook at a hi gher degree of
statistical persuasiveness when they exani ne one
trial. If we nove away from survival, would this
be especially inportant to require a higher degree
of statistical significance?

As we had in our discussion of the norning
application on Monday, what is the value of a snall
i ncrement in progression? How does one define that
as one enters the trial prospectively with the
conpany?

So these are just sone of the questions
that | want to pose to you. Here, again, our whole
purpose in looking at this is a degree of
transparency. W're open. W want to make sure
that we're giving the correct advice to patients.
| always say there are sins of om ssion and sins of
conmi ssi on when we're in drug devel opment and
maki ng regul atory decisions. Mny tinmes the
mar ket pl ace itself will address a bad drug that's

out there. People sinply won't use it. However,
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if drugs don't get out there, the marketplace and
mar ket forces cannot answer that question. And,
obviously, there is always a degree of bal ance.

What we're | ooking for, however, when we have an
ODAC neeting such as this is what is the rigor

what is the science that would go into naking these
deci si ons.

Thank you very much.

DR KELSEN. Thank you, Dr. Pazdur

I"1l ask Dr. lbrahimnow to discuss
regul atory background and past approval s.

DR IBRAHIM Good afternoon. | will be
di scussi ng the regul atory background and past FDA
approval s in col orectal cancer.

First, the presentation outline will be as
follows: | wll discuss a background of regulatory
requirenents for drug approval, endpoints for
regul ar and accel erated approval, agents approved
for adjuvant, first-line, and recurrent therapy of
col orectal cancer, and endpoints used for themw |
be presented. | will review briefly the nmgjor

trials that led to drug approval, first for drugs
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for adjuvant therapy and then for first-line and
second-line therapy. Finally, I will conclude with
the endpoints that have supported approval of drugs
for colorectal cancer in these three treatment
settings.

Drug approval requires adequate and
wel | -controll ed studi es denonstrating that the drug
is safe and is effective for the approved
i ndication. The safety requirement cones fromthe
Federal Food, Drug, and Cosnetic Act of 1938. The

efficacy requirement is froma 1962 anmendnent to

the Act.

There are two routes to a new drug
approval. The traditional route is a regular
approval. Sonetines it is referred to as ful
approval. It requires the denonstration of

clinical benefit or an effect on an established
surrogate for clinical benefit. Cinical benefit
is usually considered to be tangible benefit of
obvi ous worth to the patient, such as prol ongation
of survival or relief of pain.

Soneti mes FDA has accepted surrogates as
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the basis for regular approval, usually after nuch
clinical experience with the surrogate and

wi despread acceptance by patients and physici ans.
Exanpl es are | owering bl ood pressure and | owering
chol esterol. On occasion, these assunptions of

obvi ous benefit have been proven wong, such as the
benefit of suppressing sone arrhythm as.

Anot her node of approval is accel erated
approval , approval which can be based on a
surrogat e endpoi nt considered to be reasonably
likely to predict clinical benefit. | wll discuss
accel erated approval in a later slide.

One of the central questions we address at
the end of Phase Il neetings is: How many trials
are needed for approval ? The usual answer is nore
than one, and this is based on the definition of
substantial evidence of effectiveness in the
anended Food, Drug, and Cosnetic Act and the fact
that the word "trials" is plural in that
definition. Reasons for needing additiona
evi dence are the possibility of unrecognized tria

bi as and al so just chance al one.
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1 However, FDA has recogni zed that sonetines
2 results froma single trial may suffice. Although

3 approval s based on a single trial have been granted

4 on occasion for many years, this practice was

5 witten into | aw by the FDA Mddernizati on Act, or

6 FDAMA, in 1997. The possible use of only one tria

7 was al so detailed in the FDA Effectiveness

8 Cui dance, finalized in 1998. As worded in that

9 gui dance, a single trial may suffice, but generally

10 only in cases in which a single nulticenter study

11 of excellent design provided highly reliable and
12 statistically strong evidence of an inportant

13 clinical benefit, such as an effect on surviva

14 a confirmatory study would have been difficult to

15 conduct on ethical grounds.

16 Regul ar approval requires evidence of

17 clinical benefit or inprovenent in an established

18 surrogate of benefit. |In oncology, survival is

19 obviously the gold standard for clinical benefit.

20 But the FDA has accepted other endpoints for cancer

21 drug approval

22 In the 1970s, FDA usually approved cancer
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drugs based on objective response rates. |n the
early 1980s, after discussion with ODAC, FDA
determ ned that response rate was generally not
sufficient evidence for approval. G ven the
toxicity of cancer drugs, approval needed evi dence
of inprovenent in survival or in a patient's
quality of life. Exanple: inproved physica
functioning or inproved tunor-rel ated synptons.

There have been recent exanpl es of
endpoi nts that were accepted as established
surrogates of clinical benefit in specific cancer
settings. These endpoints supported regul ar
approval . Disease-free survival has been accepted
as an adequate endpoint in the setting of adjuvant
treatnent of breast cancer based on the belief that
a large proportion of the recurrence were
synpt omati c.

Dur abl e conpl ete response was consi dered
an acceptabl e endpoint in testicular cancer and
acute | eukem a because the untreated conditions
were quickly lethal, or even in sone chronic

| eukem as and | ynphonas when it was clear that
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rem ssion would lead to | ess infection, bleeding,
and bl ood product support.

Even with solid tunors, the FDA has
suggested that tunor response nay somnetines support
approval, but that this judgment needs also to
consi der additional evidence such as response
duration, relief of tunor-related synptons, and
drug toxicity.

As discussed in the follow ng sections,
response rate with adequate response duration has
somet i mes supported either regular approval or
accel erated approval, especially in patients with
heavily pre-treated or refractory di sease, and
especially with less toxic therapies, such as
hor mone treatment of breast cancer.

Recently, the Division of Oncol ogy Drug
Products eval uated the basis of approvals since
1990 for drugs in our division. As shown on this
slide, survival was the approval endpoint in the
mnority of approvals: 73 percent of all approvals
were not based on survival, and if you excl ude

accel erated approvals, 67 percent of approvals were
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231
not based on survival

Let's turn to accel erated approval. This
slide lists the major issues. The accel erated
approval regulations are for diseases that are
serious or life-threatening, where the new drug
appears to provide benefit over avail abl e therapy.
The key point for our consideration is that
accel erated approval can be granted on the basis of
a surrogate endpoint that is reasonably like to
predict clinical benefit.

After accel erated approval, the applicant
is required to performa post-marketing study to
denmonstrate that the treatment with the drug is
i ndeed associated with clinical benefit. |If the
post-marketing study fails to denonstrate clinica
benefit or if the applicant does not show due
diligence in conducting the required study, the
regul ati ons describe a process for rapidly renoving
the drug fromthe market.

The approved agents in the table are
listed according to the treatnent setting with the

drugs for adjuvant use in the left colum, for
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first-line use in the mddle colum, and those for
the recurring cancer in the columm on the right. |
will present themto you in chronol ogical order

5FU was the first drug approved for colon
cancer in 1962. W wll not discuss this further
since 5FU approval predated the era of controlled
clinical trials in oncol ogy.

After a long gap, |evani sole was approved
in conbination with 5FU in 1990 for adjuvant use.
Al'though reports in the literature have been
described regarding results supporting the use of
5FU Leucovorin for adjuvant therapy, the FDA has
not received an NDA submi ssion supporting this
i ndi cation. Leucovorin was approved in 1991 in
conbination with 5FU for first-1ine therapy.

Irinotecan initially received accel erated
approval for recurrent colorectal cancer in 1996,
foll owed by a regul ar approval for the sane
i ndi cation. Subsequently, in 2000 it was approved
for first-1ine use.

Capecitabine is the only agent approved

for first-line setting based on non-inferiority
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1 anal ysi s.

2 Oxaliplatin in conbination with

3 5FU/ | eucovorin received an accel erated approval for
4 recurrent col orectal cancer, which was converted to
5 a regul ar approval, and then it was al so approved

6 for first-line therapy earlier this year.

7 Bevaci zumab and cetuxi mab in 2004 are the
8 first biologic agents to have received approval s

9 for first-line and recurrent colorectal cancer,

10 respectively. The approval for bevaci zumab was

11 regul ar, and for cetuximab it was accel erat ed.

12 As you will see, survival was the endpoint
13 supporting all regular approvals. Randoni zed

14 trials denonstrating superiority led to all but one
15 of the regular approvals. For one drug,

16  capecitabine, non-inferiority in overall surviva

17 supported regul ar approval. Three drugs received
18 accel erated approval in previously treated

19 popul ati ons. Two were supported by a response rate
20 in single-armtrials and one by a response rate and
21 time to tunor progression superiority shown in

22 interimanalysis of a random zed trial
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Now, agents for adjuvant therapy.

Levam sol e was approved i n conbination
with 5FU in 1990 based on the results of two
trials. After surgery, patients were randonized to
no further therapy, |evanisole alone, or 5FU plus
| evam sol e. Levam sol e plus 5FU denpnstrated a
reduction in death rate by about 30 percent. The
followup period was two to five years for these
studies. Although the contribution of |evam sole
to this regi men was not denonstrated in clinica
trials, this was the first adjuvant reginen to show
a survival benefit. And |evam sole was approved
based on these results.

Agents for first-1ine therapy.

The conbi nati on of 5FU/ | eucovorin was
approved for treatnment of advanced di sease in 1991.
Study 1 is a five-armstudy, but for simplicity
only three arns are shown in this table. A
random zed study denonstrated i nprovenment in
response rate, tinme to tunor progression, and
overal | survival of high- or |owdose |eucovorin

conbi ned with 5FU. These two arns of the study
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1 were extended al ong with sequential nethotrexate,

2 5FU | eucovorin armfromthe same study. This is

3 the study seen in the table. The results remain

4 consistent with the initial study. Overall

5 survival was about 12.5 nonths in the initial as

6 wel | as the extension of the study.

7 In 2000, irinotecan was approved for

8 first-line therapy following its initial

9 accel erated approval for refractory colon cancer

10 Two randomi zed, nmulticenter trials conpared

11 i nfusion of 5FU/ | eucovorin plus or mnus irinotecan
12 in untreated patients. Each trial had over 300

13 pati ents and denonstrated an i nprovenent in

14 response rate, tinme to tunor progression, and

15 overal | survival

16 These differences in survival were

17 observed in spite of second-line therapy in a |large
18 nunber of patients on both arns, including

19 crossover to irinotecan-containing reginens in the
20 control arm

21 Capecitabine is the only colon cancer drug

22  approved based on non-inferiority analysis. The
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conbi ned survival data fromtwo open-| abel,
random zed trials of capecitabine versus
5FU/ | eucovorin fornmed the basis of approval
Sufficient historical data existed to allow a
reasonably precise estimate of the effect of
5FU/ | eucovorin on survival. The non-inferiority
anal ysis showed that at |east 50 percent of the
5FU | eucovorin effect was retained by capecitabine.
This drug was approved for a restricted first-line
i ndication, "for patients when treatnent with
thoropyrimdine(?) therapy alone is preferred.”
One drug, oxaliplatin, and one biologic
agent, bevaci zumab, were approved for first-line
use in colon cancer in 2004. In one randomni zed
trial, a conbination of oxaliplatin with
5FU/ | eucovorin, known as the FOLFOX4 reginmen,
demonstrated superiority in overall survival when
conpared with the control reginen of IFL. The
study design was conplicated, and there was an
unequal crossover. Twenty-four percent of the
patients in the IFL armreceived oxaliplatin in

their second-line therapy; whereas, only 8 percent
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of patients in the oxaliplatin conmbination arm
received irinotecan. An inproved tine to tunor
progressi on supported the inproved survival
observed in the FOLFOX4 arm Additionally, it
could be inferred that oxaliplatin plus

5FU/ | eucovorin adm nistered sequentially with I FL
is better than irinotecan plus 5FU | eucovorin

wi t hout oxaliplatin.

The safety and efficacy of bevaci zunab in
the initial treatnment of patients with netastatic
carcinoma of the colon and rectumwere studied in
two random zed, controlled clinical trials in
conbi nation with intravenous 5FU based
chenmot herapy. The results of the larger trial with
over 800 patients denpnstrated a superiority in
overal |l survival by about five nmonths. |In the
smal ler trial, a random zed, exploratory Phase |1
trial with just over 100 patients, statistical
significance was observed only for progression-free
survival in the 5FU I eucovorin plus 5 nmilligrans of
bevaci zumab. There was a trend for inproved

survival .
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Agents for refractory cancer

In 1996, irinotecan was the first
chenot herapy agent since 5FU to receive approva
for treatment of pretreated, advanced col orecta
cancer. Three single-armstudies with response
rate ranging from 14 to 21 percent and response
duration of 5.8 nonths |led to accel erated approva
for second-line therapy. A survival benefits was
subsequently denponstrated in two randonized trials
shown in the next slide.

These random zed trials denonstrated
superiority in survival by 2 to 2.5 nonths agai nst
best supportive care, and 5FU based reginmens led to
regul ar approval in the second-line setting.
Interestingly, these trials were not part of the
original regulatory plan to convert the accel erated
approval to regular approval. Wile the single-arm
trials were being reviewed by FDA, these
confirmatory trials were being conduct in Europe.
The initial agreenent between the sponsor and FDA
was that the trials in the first-line setting were

to provide initial proof of clinical benefit.
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Oxaliplatin in conbination with
5FU/ | eucovorin received accel erated approval based
on inproved response rate and tine to tunor
progressi on, shown at an interimanalysis of a
three-armrandom zed trials. Patients in this
trial had disease which progressed on or recurred
within six nonths of treatment with the I FL
reginen. The oxaliplatin conbination armhad a
response rate of 9 percent versus 0 to 1 percent in
the single agent oxaliplatin armand 5FU | eucovorin
control. The time to tunor progression was
increased by two to three nonths conpared to the
ot her two arns.

There were sone inportant observations.
Because of the inclusion of the single agent
oxaliplatin arm the contribution of 5FU | eucovorin
to the combination regi men was shown definitively.
It al so denonstrated that oxaliplatin should not be
used alone in the pretreated popul ation. Foll ow up
of this study did not denonstrate a surviva
advantage for the oxaliplatin reginen.

Cet uxi mab used in conbination with
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irinotecan received accel erated approval in 2004
for the treatnent of EGFR-expressing netastatic
colorectal carcinoma in patients who are refractory
to irinotecan-based chenotherapy. An accelerated
approval was al so granted for cetuximb as a single
agent for the treatnent of EGFR-expressing
metastatic colorectal carcinoma in patients who are
intolerant to irinotecan-based chenot herapy.

This regul ar approval is based on one
two- armed randoni zed trial and two single-arm
studies. The nulticenter, random zed, controlled
clinical trial was conducted in over 300 patients
randoni zed to receive either cetuxi mab plus
i rinotecan or cetuxi mab nonot herapy. Cetuxi mab
plus irinotecan inproved time to tunor progression
by about 2.5 nonths conpared to the single agent
cet uxi mab.

In the single-armtrials, the overal
response rate was 9 to 15 percent for single agent
cetuximab and in conbination with irinotecan. The
medi an durations of response were approxinmately 6.5

to 4.2, respectively.
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In sunmary, the FDA requirenments for drug
approval were reviewed, including the need for
evidence from well-conducted, well-controlled
clinical trials, or sonetinmes froma single tria
pl us confirmatory evidence; and regul ar approva
whi ch needs evi dence showi ng clinical benefit or an
accepted surrogate for clinical benefit; and
accel erated approval which nust show an advant age
with respect to avail able therapy and may use an
endpoint that is only reasonably likely to predict
benefit. W reviewed the approval endpoints that
FDA has accepted over the past several years

I will conclude ny presentation with this
slide, which gives an overvi ew of the basis of
approval in colorectal cancer. Levamsole with 5FU
is the only drug approved for adjuvant therapy
after denonstration of superiority in survival
Five drugs are approved for first-line therapy, and
they are 5FU, irinotecan, oxaliplatin, bevacizumab,
and capecitabine. Superiority analysis for first
(?) and non-inferiority for capecitabine for

survival led to the approval. Irinotecan,
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1 oxaliplatin, and cetuximab are the three drugs that

2 have received accel erated approval for recurrent

3 di sease based on response rate and on tine to tunor

4 progr essi on.

5 For irinotecan, clinical benefit, that

6 survival, was denonstrated later in two random zed

7 studies, leading to full approval in the recurrent

8 di sease setting. Oxaliplatin's accel erated

9 approval was converted to a regular approval on the

10 basis of a large random zed trial in previously
11 untreated patients.

12 Thank you

13 DR. KELSEN. Thank you. W're going to

14 hol d questions until after the two additiona
15 presentations, and I'Il now ask Dr. O Connell if
16 he' Il give his synopsis on the FDA Endpoints

17 Wor kshop.

18 DR. O CONNELL: Thanks very nuch, Davi d.

19 My task today is to review for you the
20 results of the workshop sponsored by the FDA and
21 hel d on Novenber 12th of last year. | had the

22 privilege of co-chairing this neeting along with
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Dr. Pazdur. Dr. WIlians and Dr. |brahim al so gave
presentations. Dr. Kelsen was a panelist. Dr.
Sargent al so gave a presentation there.

The purpose of that workshop was to
di scuss both the positive and the negative aspects
of various endpoints for approval of new drugs for
colorectal cancer. Specifically, it was not reach
a consensus or to give FDA any advice. That's the
job of this committee today.

Secondly, we were to identify areas for
further research that mght help identify nore
effective endpoints for colorectal cancer drug
appr oval

And then third was to provide information
to you so that you coul d gi ve whatever
recomrendati ons you think appropriate to the FDA
based upon this discussion

The wor kshop consisted of a series of
presentations, very simlar to the one you just
heard, regarding the regul atory background and the
summary of previous approvals. There were five

presentations given by different panelists at this
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meeting, and I'Il briefly sunmarize these
presentations for you.
| said there was a very lively,
i nteractive discussion between the speakers and the
mul tidisciplinary panel. There certainly was a
free range of expression of opinions on the various
endpoints. And then we concluded with sone
di scussi on of questions that were posed by the FDA
My goal in this presentation today is to
give you a very brief capsule summary of the
presentations and the main points of discussion
wi t hout going through a litany of all of the
di scussions that occurred over that six-hour
peri od.
The focus is really to provide sone
i nformati on regardi ng new endpoints for regul atory
approval of drugs for colorectal cancer and, in
particular, there are three endpoints that are of
particular interest that |'Il enphasize during ny
presentation: tine to progression as a regulatory
endpoint for first-line netastatic colorecta

cancer; three-year disease-free survival as an
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endpoint for regulatory approval in the colon
adj uvant situation; and three-year |ocal control as
an endpoint in rectal cancer adjuvant studies.

So let's briefly go through the
presentations. One of these presentations was
given by Dr. Charles Blanke fromthe University of
Oregon. His topic was the use of biomarkers or
quality of life as regulatory endpoints for
patients with colorectal cancer. There was a fair
anmount of discussion regarding the use of the
carci no-enbryoni c antigen, or CEA, and it was the
poi nt of view of the speaker and the panel that it
really wasn't possible to consistently predict
clinical benefit based on fluctuations of CEA

Further, the ASCO gui delines do not
recommend ot her bi onarkers for col orectal cancer,
including the variety of nolecular markers that
have nore recently been described in the
literature.

Dr. Bl anke then went on to discuss the
pros and cons of quality-of-life analysis in

col orectal cancer patients. O course, he pointed
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out that there are nultiple nethodol ogic issues
involved with quality-of-life neasurenents,
problenms with mssing data, problens wth perhaps
not asking the correct question in the
quality-of-life questionnaire or instrument that's
pertinent to the particul ar di sease process under
quest i on.

He pointed out that it really isn't know
whet her there are significant changes in
quality-of-life parameters in regi mens known to be
effective in colorectal cancer and al so pointed out
you really can't discrimnate between safety and
ef ficacy based on quality-of-1life endpoints.

Per haps one of the npbst inportant issues
was that many patients with netastatic col orecta
really don't have significant tunor-rel ated
synmptons. They don't have severe pain. They don't
have a significant decrease in perfornance status.
Many of these patients are asynptonmatic or have
m ni mal synptoms, questioning the use of resources
in nmeasuring this paraneter in a population that

frequently does not denpnstrate significant
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synpt ons.

Dr. Bl anke then went on to discuss the
clinical benefit response, which, of course, was
used as a regul atory endpoint for approval of drugs
in pancreatic cancer where nost patients with
pancreati c cancer do have pain, do have significant
reduction in their perfornmance status, and
frequently have significant weight |oss. Again,
the issue with netastatic colorectal cancer, these
paranmeters are frequently not present.

Further, those three specific synmptons do
not really adequately enconpass the variety of
synptons that patients with nmetastatic colorecta
cancer mght experience related to bowel
obstruction, the devel opnent of ascites, |iver
dysfunction and so on

And, again, this type of clinical benefit
response was felt perhaps to be of npbst benefit in
patients that were likely to be very synptonatic,
whi ch woul d include patients with rectal cancer to
a nmuch greater degree since patients with recta

cancer frequently experience |ocal tunor recurrence
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which can result in severe pain, uretera
obstruction, and other clinical problens.

Dr. Meg Mooney fromthe National Cancer
Institute then provided a di scussion of endpoints
for neoadjuvant and adjuvant therapy of rectal
cancer. Here, in contradistinction to colon
cancer, the failures are frequently very
synmptomatic, and there's a higher proportion of
| ocoregional failures as a conponent of the
failures in patients undergoing potentially
curative surgery. In fact, one of the panel
menbers was very precise in stating that |oca
tunor control at three years is an appropriate
endpoint for full approval, and there were severa
ot her nenbers of the panel that had the sanme point
of view and no dissent.

Pat hol ogi ¢ conpl ete response engender ed
nmore di scussion. |If you have a patient receiving

preoperative radi ati on and chenot herapy, one

measure of efficacy is to determ ne whether in the

resected specinmen there's any histol ogi c evidence

of residual tunor. And although it was felt to
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definitely relate to biological activity, there
were quality control issues raised: evaluation of
the radiumnmargin(?), quality control issues in
determ ni ng whether or not there truly was
m croscopi ¢ residual disease. So the genera
feeling there was that pathol ogic conplete response
m ght be premature as a regulatory endpoint at this
poi nt .

Col ostony-free survival is the endpoint in
t he managenent of anal carcinoma, the clinically
rel evant endpoint, and, in fact, would al so apply
to a certain subset of patients with rectal cancer
but only to patients that have very | owlying
tumors. And so for patients with colon cancer or
for rectal cancer above the very distal severa
centimeters, this was not felt to be a hel pfu
endpoint in colorectal cancer.

Dr. TomFlemng fromthe University of
Washi ngton then gave a very articulate and, in
fact, | would say, inpassioned presentation
regardi ng surrogate endpoints and non-inferiority

trials. He pointed out, as you' ve already heard,
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that primary endpoints for drug regulation need to
be sensitive, measurable, and clinically rel evant,
with the accepted endpoints or neasures of clinica
benefit being inprovenment in survival or decrease
in tunmor-rel ated synptons.

He then went on to discuss surrogate
endpoi nts, pointed out that biological activity
m ght be reflected in a surrogate endpoint, but
that might not establish clinical benefit for
patients. He gave a couple of exanples fromthe
cardi ovascul ar literature where flecaini de and
ot her agents were used as antiarrhythm cs and can
prevent ventricular tachycardia. The surrogate
endpoi nt was inproved but, unfortunately, was
associated with a high risk of sudden death and so
that the overall benefit of these agents was
abrogated by the del ayed and unexpected toxic
ef fects.

He stated that neta-anal yses were really
required to adequately validate a surrogate
endpoint. That is, even if you had had a study or

two where there was a significant association
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bet ween a surrogate--progression-free survival, for
exanpl e, and survival--that you really needed to
have a cadre of studies to evaluate that
relationship in several different venues to be
certain that the surrogate was truly predicting
clinical benefit. And he pointed out that such
surrogate markers that are adequately validated are
distinctly rare in clinical medicine, but | believe
it was Dr. WIllians that pointed out that the FDA
has granted approval using surrogate endpoints that
haven't been formally validated, and we saw sone
exanples just a few nonent ago in Dr. lbrahinis
present ati on.

Tom t hen went on to discuss
non-inferiority trials, and I won't belabor this
poi nt except to say that there are very inportant
met hodol ogi cal factors that need to be taken into
consideration, that it's not enough for the curves
to overlap, you need to be certain that you're not
allowing a significant decrease in therapeutic
effect in these non-inferiority trials. And there

was sone | ack of enthusiasmin general on the part
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of the panelists that these studies mght not truly
move the field forward. And the main area of
interest for non-inferiority trials is if there was
a treatnment that was substantially |ess toxic than
the current standard.

Then we nove on to the last two
presentations, which focused on tinme to tunor
progressi on and di sease-free survival for the
adj uvant situation, respectively. This
presentation was given by Dr. Langdon MIller. He
di scussed clinical benefit or the time to tunor
progression as a clinical benefit endpoint for
first-line nmetastatic colorectal cancer. And Dr.
M1l er took the point of view of making a very
strong case for tinme to tunor progression

He pointed out that in col orectal cancer
now, in contradistinction to years gone by, we have
mul tiple therapies that do have benefit in this
di sease and that it has, therefore, beconme nore
difficult to assess the inpact on survival because
of these effectiveness therapies that can have an

i mpact on second-line treatnment. Second-line
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treatnment can be effective and thereby obscure the
rel ati onship between the initial treatnent and the
ultimate survival of the patient.

He argued agai nst the use of synptomatic
progression or tine to synptom progressi on because
these patients frequently aren't synptomatic to
start out with. It's very subjective and difficult
to neasure.

He stated fromhis point of viewthat tine
to tunor progression should be a valid endpoint for
full approval in first-line colorectal cancer
because this endpoint directly eval uates changes in
the di sease burden, that is, regression of tunor or
| ack of progression of tunor; correlates w th other
outcones and, in particular, survival, and I'|
show you sone data on this point in just a nonent.
It has the big advantage that it's not confounded
by subsequent therapies. Second-line treatnent
won't affect the time to tunmor progression, and he
made that point that it offers utility as an
endpoint in non-inferiority trials because the

sanpl e sizes that would be required would be nuch
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1 smal | er.

2 He made the point that the endpoint can be

3 obj ectively quantified, reviewed, and audited by

4 external panels; if you're doing radi ographic

5 procedures to docunment the |lack of progression at a

6 particular point in tinme, offered clear

7 interpretation, straightforward anal ysis, and

8 certainly would conserve patient resources and

9 hasten drug devel opnent.

10 The data that he presented correlating
11 time to tunmor progression and survival in

12 first-line netastatic colorectal cane fromtwo
13 clinical trials involving 1,000 patients treated
14 with irinotecan-based chenotherapy. And so he h
15 primary patient data for these 1,000 patients an
16 found a very strong correlation between tine to
17 turmor progression and overall survival anong the
18 1,000 patients. A Cox analysis was perforned,
19 plugging in all of the inportant prognostic

20 discrimnants, and time to tunmor progression was
21 still strongly associated with survival

22 Secondly, in the questioning session,

file:////[Tiffanie/C/Dummy/05040NCO.TXT (254 of 403) [5/14/2004 1:38:13 PM]

ad

d

Se

we

254



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

255
asked whet her any neta-anal yses had been done of
this surrogate endpoint, and the response was that
one neta-anal ysis has been performed invol ving the
publ i shed summary results of 29 trials involving
some 13,000 patients, where there was, again, a
highly significant correlation between tine to
tunmor progression and survival, but this was not
with the primary individual patient data.

This presentation generated a | ot of
di scussi on anpong the panelists. There was sone
concern expressed that there really needs to be a
very objective and reliabl e nethodol ogy for
assessing tine to tunor progression. |It's not
nearly as definitive as patient survival. But it
was felt that with nodern radiol ogic techniques and
external review conmittees and properly witten
protocols, that particular barrier could be
addr essed.

There was a | ot of discussion regarding
whet her time to tunmor progression reflects clinica
benefit inits ow right per se, and here |I'd say

that there was a big disagreenent. There was not
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consensus on the part of the panel

For exanple, if a patient is asynptomatic
and has netastatic disease, his tine to tunor
progression is perhaps prolonged by a nonth or two,
but he experiences very severe toxicity as a result
of the chenot herapy, and the overall survival is
not really changed. How nuch of a benefit is that
to the patient? And there was, therefore, not a
consensus on that particular point.

Is tine to tunor progression reasonably
likely to predict clinical benefit based upon the
associ ation between TTP and survival? | think the
majority of the panel would feel that would be the
case, but also that a nore conplete gestalt
regarding the patient and the clinical circunstance
need to be taken into consideration. W heard that
comrent earlier today. W're interested in the
response rate, the survival, the toxicity pattern,
in addition to tine to tunor progression to really
make an overall assessnent of the benefit of the
treatment for the patient.

Then, finally, Dr. Dan Sargent, who is
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here today, gave a prelimnary analysis of the
correl ation between three-year disease-free
survival and overall survival as endpoints in

eval uati ng adjuvant therapy for colon cancer. Dan
presented the results involving some 12
prospectively random zed, Phase Il clinical trials
in patients with resectable colon cancer. There

are sone 38 treatnment arms involved in these 12

trials and nore than 10,000 patients involved. And

he did have prinmary data.

The prelimnary conclusions of this
presentation showed a rather striking correlation
bet ween three-year disease-free survival and
five-year overall survival. The event rates, that
is, the nunber of relapses in three years or the
number of deaths within five years, was virtually
i dentical so that whether you used one endpoint or
the other, this did not have a significant inpact
on the sanple size. He found that three-year
di sease-free survival may slightly overestinmate
differences in five-year overall survival,

particularly in the experinmental arms of these
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randoni zed trials. And there were three of the
studi es where there was a statistically significant
difference in three-year disease-free survival at
borderline p values, in the range of 0.03 to 0.04,
but no significant difference in five-year overal
survival. But the point was nmade that sone of
these trials were not adequately powered to detect
differences in overall survival. And it was also
pointed out, | believe by Dr. Flem ng, that this
was not a formally validated surrogate

So Dan presented those results as a work
in progress and in just a nonent will be presenting
an update of this analysis where he's done
consi derabl e additi onal work since that tinme.

There was di scussi on anong the panel as to
whet her three-year disease-free surviva
represented clinical benefit per se inits own
right, and there were a nunber of individuals there
that felt this was the case, independent of
survival effect.

I guess | woul d express a personal concern

that survival also would need to be evaluated in
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these studies to be certain that there wasn't a
del ayed adverse inpact on survival that wouldn't be
seen until sone delayed point in tine, so you
woul dn't want to trade a significant benefit in
three-year disease-free survival for a significant
decrenent in long-termsurvival. And it was al so
poi nted out that disease-free survival is used for
full approval in breast cancer adjuvant therapy.
Way not in colon cancer?

And so, then, to conclude, we bring these
questions for your consideration today. Should the
fol |l owi ng endpoints be reconmended to the FDA for
new drugs in colorectal cancer? And if so, should
they be for full or for accel erated approval ?

In the colon adjuvant setting, is
three-year disease-free survival an appropriate
regul atory endpoint? There was consi derabl e
feeling expressed at the workshop that this would
be the case.

For first-line netastatic colorecta
cancer, is time to tunor progression or

progression-free survival an appropriate endpoint?
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And there was considerable feeling that it was
reasonably likely to correlate with clinica
benefit.

And in the rectal adjuvant setting, should
three-year local control, preventing the
devastating synptons fromlocal tunor recurrence be
a regul atory endpoint for new drugs being studied
in the rectal adjuvant setting?

Thank you very nuch.

DR. KELSEN. Thank you, M ke.

I think this is a very good time to go to
Dan Sargent and hear the update on his analysis.

DR SARCENT: Thank you very much.
appreci ate the opportunity to present updated data
today froma neta-anal ysis exploring the question
of di sease-free versus overall survival as an
endpoi nt for adjuvant col on cancer studies.

In the setting of colon cancer, it is
clear to inpact and inprove the chance of cure, we
must decrease the rate of relapse. Eighty-five
percent of deaths within eight years of diagnosis

are following a recurrence of the cancer, so
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recurrent colon cancer is certainly the primary
cause of death in patients who are initially
thought to be able to be surgically cured.

In addition, due to the devastating
consequences of recurrence of disease, prolonging a
patient's tinme wthout disease certainly should
have beneficial inpacts on their quality of life.

This led us to explore the follow ng
hypot hesi s: that disease-free survival assessed
after three years is an appropriate endpoint to
repl ace overall survival in adjuvant col on cancer
trials. The benefits of such a change woul d be
clear. This would allow the nore rapid conpletion
and the reporting of clinical trials and, if it
held true, would all ow pronising agents to benefit
patients nore quickly.

In order to assess this question, we have
gathered data fromnmultiple | arge, random zed
trials. W have individual patient data from every
trial, and the anal yses started out, at |east,
simpl e, conparing di sease-free survival and overal

survival for study arns.
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W' ve chosen |andmark tine points of three
years for disease-free survival and five years as
an endpoint for overall survival, and you'll see
why.

In addition to | ooking on an armby-arm
basis, we have |ooked within trials, |ooking at the
di fference between the control armand the
experinental arm of each trial to determine if
differences that are present on one endpoint are
translated over into the other endpoint. W fee
that the nost inportant conparison is the
conpari son of hazard ratio. That is, what is the
hazard ratio between a control and experinmental arm
for disease-free survival? Wat is the hazard
rati o conparing control to experinental arns for
overal | survival?

To make sure everyone is clear, we used
the following definitions: Overall survival is the
time fromrandom zation to death due to any cause
Di sease-free survival is the tine from
randomni zation to the first occurrence of either a

recurrent event or death. And we do note that

file:////[Tiffanie/C/Dummy/05040NCO.TXT (262 of 403) [5/14/2004 1:38:13 PM]

262



filex////ITiffanie/C/Dummy/05040NCO.TXT

1 second primaries were not included as events in our
2 di sease-free survival. Having said that, the rate

3 of second primaries is very |low, and including them

4 has al nost no i npact on these anal yses.
5 Wth respect to the validation of

6 surrogate endpoints, many nethods have been

7 proposed, and there is no agreed-upon standard of

8 practice in the statistical community. Therefore,

9 we have chosen to exam ne nultiple approaches

10 rangi ng fromsinple to conpl ex.

11 The sinple approach is to use a weighted

12 | i near regression of one endpoint on the other,

13 wei ghting by the sanple size of that trial

14 Anot her approach--and | will explain each

15 of these approaches as | present them-is the

16 Prentice and Freednan approach | ooking at a

17 quantity known as the proportion explained. Two
18 ot her sets of authors--Begg and Leung, and

19 Bur zykowski and col | eagues--have proposed ot her
20 met hods in Journal of Royal Statistical Society
21 recently, and | will explain those as they are

22 pr esent ed.
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1 On this slide, the trials that are

2 included in the analysis are listed. W see that

3 they range fromfirst accrual in 1977 all the way
4 down to 1994, so we do span a considerabl e anount

5 of time. Many of these trials had surgery-al one

6 control arns, but sone of the later trials had

7 5FU-based treatnents in all arms. Sanple size

8 ranged from approxi mately 250 up to about 2, 200;

9 total sanple size, close to 13,000 patients, and a
10 total of 33 different treatnent arms.

11 Among those 33 arms, there were nine that
12 were surgery-al one control arns and 24 that were
13 considered active treatnments in that they were

14 5FU- based

15 The nedian foll owup on these patients is
16 eight years, and we have conplete data to five

17 years on 93 percent of patients. And there was

18 sonme i nconsi stency anong these studies in long-term
19 followup, and, therefore, we have censored al

20 anal yses at eight years because that was consi stent
21 foll owup through eight years in these studies.

22 Just | ooking at the patient
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265
characteristics, we can see that nost of the
patients were between the ages of 50 and 70. About
15 percent were over the age of 70, so consistent
with the age distribution on clinical trials, but
probably skewed younger than the distribution in
the overall popul ation.

We had about a 50/50 split on gender; 20
percent or so were treated with surgery al one, and
the mpjority of patients, 62 percent, were Stage
I1l. Stage | patients were included in one single
trial.

Turning to sone data, here we've got the
recurrence rate by six-nmonth intervals fromthe
date of randomi zation. |If we add up adjacent
nunber of figures, we get recurrence rates by year
So we can see that in the first year follow ng
random zation, approximtely 10.5 percent of
patients recur; in the second year, it's actually
t he hi ghest recurrence rates; adding these nunbers,
you get 12.5 percent; and about 7 percent in the
third year. After that, the rate of recurrence

falls off rather steeply.
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1 So, really, the dom nant force in

2 recurrent di sease happens in the first three years

3 fol |l owi ng random zati on

4 We then | ooked at the tine from occurrence
5 to death, and consistent with data that we've known

6 for a long tine on advanced col on cancer, we have a

7 medi an time fromoccurrence to death of about a
8 year. And so patients that recur by three years

9 very likely will have died by five years.

10 We then | ooked at the rate of agreenent on

11 a per patient basis for these two endpoints. So

12 what's shown here--and notice the scal e does not go

13 to zero; it's magnified to show additiona

14 detail--is the concordance rate between a

15 di sease-free survival endpoint at x years, where X

16 ranges fromone up to five, and the overall status

17 at five years.

18 So what does this nmean? If we | ook at the

19 three-year tine point, we see approximately 90
20 percent agreement between your disease-free

21 survival status at three years and your overal

22 survival status at five years. And we can see that
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this curve clinbs for the first year or two
foll owi ng random zation, but that it really
pl at eaus at about the three-year tinme point.

So that suggested that three years is an
appropriate tine point to | ook, and here shown
graphically is the sinple rate of disease-free
survival at three years conpared to overal
survival at five years. And, again, notice that
these scales are magnified to show additiona
detail. They do not go fromzero to one. |If they
did, you'd just see this little crowd in the
m ddle. So we bl ew them up.

Spearman correlation is 0.89, R-squared
fromour regression is 0.86, both neasures
i ndi cating significant concordance between these
two effects.

Qur regression equation result was that
overall survival is, in essence, zero plus one
times three-year disease-free survival. Looking at
the p values, we see that the intercept is not
significantly different fromzero. The slope is

significantly different fromzero, but it's not
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significantly different fromone. And so
statistically we cannot reject the sinple equation
that five-year overall survival equals three-year
di sease-free survival

Wthin each of the study arnms, 33
different study arns, the largest difference in
absol ute nunbers was 6 percent between di sease-free
survival and overall survival. In 27 of the 33
arns, the difference between these two endpoints
was 3 percent or smaller.

So the first set of conclusions is that on
a patient-by-patient basis, three years does seema
reasonabl e time point to |look. The recurrence rate
is higher in the first three years and then falls
off. The survival follow ng recurrence is about a
year. And the per patient concordance reaches its
peak at about three years and then plateaus. And
on an armby-arm basis, three-year disease-free
survival fromregression nodeling is an excellent
predi ctor of five-year overall survival

Per haps nore inportantly, we're interested

in the question of: Does a conparison of study
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arnms usi ng di sease-free survival reach the sane
conclusion as if we used overall survival? Because
that's what we really want to know. Does a new
treatnent do better than an old treatnent?

In order to do this, we attenpted to
actually mimc the conduct of the clinical trial
because at three years of mninumfollow up--sone
pati ents have been on the study for |onger than
that. Studies take two or three years to accrue,
and so three years after the |last patient is
regi stered, some patients will have been foll owed
for four years or five years. And so because we
had the individual patient data, we attenpted to
replicate the analysis that woul d have been
conpleted at the three- and five-year tine points
to try to answer the question: Wat if we did the
anal ysis at the time that the anal ysis woul d have
been done, not retrospectively?

We al so have started to perform anal yses
at three years median foll owup as opposed to
m ni mum fol |l ow-up, and the conclusions we're

reaching are very simlar on those endpoints. But
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that is not a conpleted work

Per haps the nost inportant slide, at |east

in my opinion, this plots the hazard ratios
conparing control armto the experinental armin
each study. On the x axis is the disease-free
survival hazard ratio conpared to the overal
survival hazard ratio. W see a very tight
concordance. Again, we have a Spearman rank
correlation of 89 percent, and the R-squared from
our regression is 0.87, indicating a tight and
consi stent relationship between hazard ratios for
di sease-free and overall survival

The regression equation is that the
overal |l survival hazard ratio is 0.09 plus 93
percent tinmes the disease-free survival hazard
ratio. |If we look at the paraneter estimtes, we
will again see the intercept is not significantly
different fromzero. The slope is significantly
different fromzero, but not significantly
different fromone. So, again, we cannot reject
that the hazard ratio for overall survival equals

the hazard ratio for di sease-free survival
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To translate this into some real nunbers,
I have the panel on the right, where what's given
i s suppose we see a hazard ratio for disease-free
survival of 0.6. What does that suggest for a
hazard ratio for overall survival? And the
translation is 0.65, and it ranges across the
val ues of disease-free survival hazard ratios that
we m ght see. And what we see is the regression
equation suggests a slight attenuation of hazard
ratios fromthe disease-free survival to the
overall survival towards one. But it's a slight
attenuation, on the order of about 10 to 15
percent. And |I'Il describe this grade in nore

detail .

For the statisticians in the audi ence, now

| get to have sone fun, if that's your idea of fun
Looki ng at sone formal neasures of
surrogacy, the proportion expl ai ned was proposed by
Freedman in 1992 as foll owup work to work by
Prentice in 1989. |In essence, this approach fits
two Cox regression survival nodel s--one wthout the

surrogate endpoint included, one with the surrogate

file:////[Tiffanie/C/Dummy/05040NCO.TXT (271 of 403) [5/14/2004 1:38:13 PM]

271



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

272
endpoi nt i ncl uded.

If the surrogate is truly related to the
outcone of interest, the surrogate should explain
nmost of the variability in that nodel. And so what
they propose to do is | ook at the proportion of
treatnment effect explained by the surrogate, and if
the surrogate explains close to 100 percent of the
variability, if they presune the surrogate, that
would inply that it is a good surrogate.

Thi s nmeasure has been criticized by
several authors for many reasons, one of which is
that it's not actually a true proportion and it's
not bounded between zero and one. Nonethel ess,
this is probably the nost comon met hod used, and
so we fit that to this data set.

Here are the results fromthe two nodels.
Looking first w thout disease-free survival as an
endpoint, as a surrogate in the nodel for overal
survival, this is the log hazard ratio indicating a
very significant benefit for treatnent when
di sease-free survival is not included a paraneter

in the nodel. Wen disease-free survival is
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included as a paranmeter in the nodel, the p val ue
becones non-significant, indicating that the

di sease-free survival is explaining alnost all of
the variability in the endpoint.

When you cal cul ate the proportion, you
actually cone up with 138 percent, validating the
criticismof this neasure that it's not a true
proportion. Nonetheless, this does inply that
di sease-free survival may be a good surrogate for
overal | survival

A nore sophisticated approach was
recomended by Burzykowski and col | eagues i n 2001,
where they fit a bivariate copula survivor nodel,
whi ch, in essence, fits the survival node
usi ng--exani nes the effect of a set of covariates
on both endpoints of interest. And if the effect

of the covariates on both endpoints is sinilar,

that suggests that the two endpoints thensel ves are

simlar. And so they defined two neasures, a trial
| evel R-squared to | ook at the concordance between
endpoints on a trial-by-trial level, and an

i ndividual level to | ook at the per patient
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concordance. And values close to one for both
measur es i ndi cate surrogacy.

The results applied to this data set have
an R-squared val ue of 0.85, confidence interval of
0.72 to 0.99, and at an individual |evel we have a
concordance neasure of 0.9.

How to interpret these results. In the
paper that Burzykowski and col | eagues published,
they had an exanpl e fromovarian cancer, and they
actual ly had val ues of R-squared and TAO very cl ose
to these values in their exanple. And their
conclusion was that it seens plausible to conclude
that this is a valid surrogate given the val ues
that we see here.

This is a graphical representation of that
met hod | ooking at the inpact on di sease-free
survival tinme conpared to the inpact on overal
survival tinme. These are |log hazard ratios. The
size of the circle is proportional to the sanple
size of the trial. Again, we see high, tight
concordance between the two neasures using this

sophi sti cat ed nodel .
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1 Finally, an approach | really tend to

2 prefer, Begg and Leung gave a very sinple measure.

3 The validity of a surrogate endpoint should be

4 judged by the probability that the trial results
5 based on the surrogate endpoint al one are

6 concordant with the trial results that woul d be
7 obtained if the true endpoint were observed and
8 used. Sinple, straightforward, do they give the
9 sanme concl usion? Wo needs fancy statistics?

10 O 18 total within-trial conparisons,
11 compared the two arns using the endpoi nt of

12 di sease-free survival, using the endpoint of

13 overall survival, log rank testing. Straightforward, as

14 simple as we can get.
15 O the 18, 16 gave the sane concl usion

16 regardl ess of which endpoint you used. Eleven

17 trials had no difference between the two arns for

18 either endpoint; five had significant differences

19 between arms for both endpoints.
20 There were two trials that were
21 significant only for disease-free survival, but

22 both of these had p values of 0.03, so only
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mar gi nal si gnificance for di sease-free survival

That is shown graphically on this slide
where for each of the 18 trials we have plotted in
yel l ow the di sease-free survival estinmate and
confidence interval, and in blue the overal
survival confidence interval and estimate. And as
you go in sets of two, you'll notice how simlar
within a trial the confidence interval and the
estimates are for these two endpoints.

If you l ook nore closely, you will see
that nmost of the tine the blue dot is alittle
closer to one than the yellow dot. Wat does that
mean? |t neans that we have a slight attenuation
of the effect, that the hazard ratio for
di sease-free survival is a little bit farther away
fromone than the hazard ratio for overal
survival. But, again, this attenuation is very
slight, and that's consistent as you go down the
pl ot .

Focusing on two trials in particular, one
of the conparison within the trial, NSABPC- 04, and

the other was an NCCTG trial from 1978, these were
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1 the two trials where the disease-free surviva

2 hazard ratio, confidence interval, you can see that
3 it excluded one, and it was significant. And for

4 the overall survival, it included one, thus was not
5 significant. And that's the same here. But you

6 can see in both cases the disease-free surviva

7 hazard ratio got very close to one, and the overal
8 survival hazard ratio hardly excluded one. So the
9 results are really consistent with each other, and
10 what we ran into was just a little bore edge effect
11 t here.

12 So the second set of conclusions. As an
13 endpoint for conparison, the hazard ratio for

14 di sease-free survival is an excellent predictor of
15 the hazard ratio for the overall survival with a
16 slight attenuation. Marginally significant

17 i nprovenents in disease-free survival nmay not

18 translate into overall survival. The fornal

19 measures that we have assessed do suggest surrogacy
20 is appropriate for these two endpoints.
21 How to translate this into sonething that

22  can be hel pful and useful to the practicing
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clinician--at least | hope. Let's suppose in a
trial of 2,000 patients we observed a di sease-free
survival hazard ratio of 0.8. Using our nodel, you
can translate this into a predicted hazard ratio
for overall survival of 0.84. So we see that
slight attenuation.

In addition, we can conpute a 95-percent
predicted interval for the hazard ratio for overal
survival. In this case, it would go very 0.77 to
0.91. So in this case of a trial of 2,000, if you
observe 0.8, you're 95-percent prediction interva
for overall survival would exclude one.

We can do this not only for a val ue of
0.8, but we can do it for any observed val ue of
di sease-free survival and cal cul ate bounds |ike
this. Now, of course, that depends on the sanple
size fromyour trial. This exanple used 2,000
patients. |If we instead use 1,000 patients--and
these red lines are a little bit hard to see, but
we can see that the lines fall outside the lines
for 1,000. They get wider. The prediction

interval is wider. And if you have a trial for
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3,000 patients, the blue bands get narrower. So
based on the sanple size, we can see how sure we
can be about our prediction

Now, suppose we want to be sure--and
apol ogi ze, these red lines show up nuch better on
my screen than they do here. WMaybe I'll just go to
the yellow line. Okay.

Suppose that we want to ensure that our
overal |l survival hazard ratio--that the prediction
interval for our overall survival hazard ratio
excl udes one. Wat we can do is go across the line
and cone down, and notice that if our observed
di sease-free survival hazard ratio is less than
0.90, our predicted interval for our overal
survival hazard ratio will exclude one. And, also,
for the case of 3,000, you can just calibrate it as
you see fit.

In order to test the validity of this
nmodel , we have perforned | eave-one- out
cross-validation. What does that nmean? It means
of the 18 conparisons, we took one out at a tine,

fit the nodel to the 17 that remined, used the
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data fromthose 17 to predict what happens in the
trial that we did not include in our nodel, and
then see if the nodel based on the 17 predicts well
on the one that we did not include their data.

Shown here in the blue dots are the
predi cted hazard ratio for overall survival based
on di sease-free survival. 1In the red are the
actual results. And we can see that for 17 of the
18 trials, the actual result fell with the
95-percent prediction intervals. This is exactly
what we woul d expect. |If we have 18 and we're
conputing 95-percent confidence intervals, one of
them should fall outside. Here it is. It fel
outside, but just by alittle bit. Al so notice
that sonetines the actual, which are the red, are
above the blues; sonetines they're bel ow the bl ues.
So this indicates that the nodel is calibrated well
and is predicting accurately.

Turning to a few points for discussion, we
did have individual patient data fromall of our
trials. Al of these trials used 5FU based

reginens. They did includes a nixture of Stage I
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and Stage Il patients. Qur prelimnary work
suggests that the concordance is sonewhat stronger
for Stage Ill than it is for Stage Il. That's not
surprising because recurrences woul d happen nore
quickly in Stage Il than in Stage Il. But we're
doi ng further anal yses on that point, but we do
feel that for trials simlar to those that were
i ncluded here, which included a m xture of Stage |
and Stage I, these results should be rel evant.

I think open for discussion is issues
about how relevant this is to the current practice.
For exanple, we now have nore advanced--nore
effective therapies available in the advanced
di sease setting. W' ve inproved the nedian
survival from 12 nonths to 18 to 20 nonths. Having
sai d that, nost people who recur by year three
still die by year five.

In addition, we have inproved nethods for
detection of occurrence with inproved i maging
techni ques, so perhaps recurrences are being
detected earlier in a nore curative state.

I think it's also open for discussion what
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about non-cytotoxic or targeted agents. Perhaps

i nstead of preventing a recurrence, perhaps just
delay a recurrence. And if such agents are
avai | abl e, the concordance between these endpoints
coul d decrease. O maybe we just need to | ook at
different time points.

Concl usions are that for the studies we've
exam ned, disease-free survival is an excellent
predi ctor of overall survival. It neets nobst
formal definitions of surrogacy. There is a nopdest
attenuation of treatment effect between these two
endpoints on the order of 10 to 15 percent. And
the nodel allows prediction of the benefit on
overal |l survival based on what we observe for
di sease-free survival

I close by acknow edgi ng ny nany
col l aborators fromaround the world on this project
and put in a plug. This is still not the fina
analysis that will be done. W have recently in
the | ast few weeks gained data fromthree
additional large trials. It will be included in

the analysis to be presented at ASCO i n June of
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1 this year, and | did want to note that | did
2 recei ve perm ssion fromASCO to present this

3 material at this neeting today.

4 Thank you very much.
5 DR. KELSEN. Thank you, Dr. Sargent.
6 So at this point we'll open the floor for

7 questions to any of the four presenters, questions
8 fromthe panel

9 DR CEORGE: You started off giving a nice
10 presentation of why three-year disease-free

11 survival, howit relates to five-year overal

12 survival, and then you seened to kind of drop that
13 as you got further into it, talking about hazard

14 rati os, which | assune were based on estinmates from
15 the whole data, not just restricted to three years
16 and five years. 1s that true?

17 DR. SARGENT: No, they were--the hazard
18 rati os for disease-free survival were calcul ated

19 using only the data fromthe first three years.

20 DR. CEORGE: And despite your el egant

21 argunents for why that seens to work well, why

22  would you not use all the data? |Is this just a
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pragmatic thing that you want to be able to predict
it earlier?

DR SARGENT: The question was not so much
froman academ ¢ standpoint as it was--we have
to--we took a pragmatic approach. W have to do an
analysis at a certain tine point. You analyze a
trial, and the question is when can we anal yze a
trial. And really, the goal is: Can we analyze a
trial nore quickly?

And so if we're able to analyze a trial
earlier and reach the sane conclusions if we
anal yzed it later, that was sonething that we
sought to show.

DR. CGEORGE: But the thing that's still
puzzling nme about this is the three-year
di sease-free survival is sort of--it's like a per
patient analysis, is it not? That is, you're
really looking at, on each patient, whether--what's
the chance of making it to the three years
di sease-free survival. [It's not three years
calendar tinme fromthe tine you start the study,

because they're two different things.
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DR SARCENT: That is correct. For the
first set of analyses, which were on the per
patient basis, it was to establish is three years a
reasonable tinme point to look within a patient.
Then we turned our attention to what happens when
you actually analyze the trial, and you have to
analyze the trial at a certain time point, and we
chose what if we analyzed the trial at the
three-year tine point using data fromall the
patients, and if the patient had four years because
they were entered earlier, taking advantage of that
dat a.

So the first set of analyses was really to
establish that three years is a sensible tine point
to look on a per patient basis, and then that was
supported then later by is three years a sensible
time point to ook on a per trial basis.

DR KELSEN: Dr. Braw ey?

DR. BRAWEY: Dr. Sargent, | want to
congratul ate you. | just sat through a statistics
|l ecture, and | actually think I understand it.

Maybe | need a head CT.

file:////[Tiffanie/C/Dummy/05040NCO.TXT (285 of 403) [5/14/2004 1:38:13 PM]

285



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

[ Laught er.]

DR. BRAWEY: The question is: You nake a
very strong argunent for use of disease-free
survival as a surrogate for overall survival when
usi ng anti-neoplastic agents. Can you specul ate on
how wel | this nodel would translate if we were to
start looking at things like growh factor
i nhi bitors, where instead of |ooking at
di sease-free survival we would be | ooking at things
i ke progression-free survival?

DR. SARGENT: | really don't fee
confortabl e extrapol ati ng beyond the range of the
data and the trials that we included in the
anal ysis. Thank you

DR KELSEN: Dr. Rednman?

DR REDVAN: Sonet hing along sinmilar |ines
to that. Wth the nodel that you have set up, if
we now go out five years fromnow-and | don't know
what's going to be happening, but if we now know
that the nedian survival for advanced or recurrent
col orectal cancer goes out to 24 or 30 nonths, do

you think this nodel will still hold? O the other

file:////[Tiffanie/C/Dummy/05040NCO.TXT (286 of 403) [5/14/2004 1:38:13 PM]

286



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

287
question also is if we then push the tine to
rel apse out with therapies.

DR SARGENT: Regarding the first
question, | think the nodel will be |less sensitive
to that because the magnitude--the advances that
have been nmade in advanced col orectal cancer are
wonderful. | n absolute nagnitude, they're stil
modest. And so if we increased the nmedian surviva
fromone year to two years, the reality is everyone
who recurs year one, everyone who recurs year two,
and nost of the people who still recur in year
three will still have an unfortunate outcome of
death by year five. And so | think we need to have
a pretty profound inpact on survival in the
advanced di sease setting to translate into this
nodel .

Having said that, it may be that we have
to look at a later tine point, and | think we have
the opportunity with the collaboration that we've
establi shed and the data that we have, we've
al ready been pledged to have data from sonme of the

new trials when they becone available. | think, of
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1 course, the challenge is the five-year data is not
2 avail abl e fromthose trials.

3 Wth respect to the second question,

4 think that's nore up in the air. | think if

5 recurrences are sinply del ayed as opposed to

6 prevented, then |I--and recurrences start happening
7 more frequently out in the fourth year and the

8 fifth year, then | think that could have some

9 pretty serious consequences to the validity of this
10 nmodel , and it would need to be assessed again for
11 those different agents.

12 I think Ross Prentice in his sem nal work
13 on this topic has nmade the point that a surrogate
14 is really relevant and related to the treatnents

15 that are being used, and if treatnents are used

16 that have different mechani sms of action or

17 i nfluence the endpoints in different ways, then the
18 surrogate endpoi nt that had been previously

19 val i dated may not be considered valid anynore and
20 woul d need to be re-validated for that new set of
21 agents.

22 DR. KELSEN: Dr. Martino?
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DR MARTINO Two questions, | think both
to Dr. Sargent, but the rest of you may chime in.

First of all, I'"'mnot sure that | now
under st and when you say three years, what we're
counting from So explain that to ne first.

DR SARGENT: Ckay. We've done two sets
of analysis. One is on a per patient basis, and
that is three years fromthe date that they are
enrolled in the trial

DR. MARTI NG  Ckay.

DR. SARGENT: The second set of analysis
is onthe trial-by-trial basis, and that is doing
an anal ysi s--presuning that we performour primary
anal ysis at the time point three years after the
first--excuse me, after the last patient is
enrolled. So we have three years mni num foll ow up
on all patients, but some patients may have four
years, sone patients may have five years, because
they entered the trial earlier.

DR MARTINO And so which of those are
you advising to this group? That's what |'m not

cl ear on.
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DR SARCGENT: Okay. | think what's
relevant primarily for this group--1'mnot advising
anybody. |'mjust presenting data. But | think

fromthis conmittee' s perspective, if | was sitting
on the conmttee, you see data presented by a
sponsor that conpares two trials arns--a contro
armand an experimental arm-and that's an anal ysis
that's done with a specific endpoint at a specific
time point. And | woul d suggest, based on this
data, that for the type of agents that have been
explored in this analysis, an analysis that's
presented on di sease-free survival three years
following the entry of the last patient on study is
an excellent predictor of an analysis that may be
subsequently presented to this comrittee at a tine
point five years after the |ast patient is entered
and on an endpoint of overall survival

DR. MARTING Now, the other way that |'ve
seen this type of data presented, predominantly in
breast cancer, is that one actually specifies how
many events you want to see, and then when those

have occurred, you use that as the tine point at
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whi ch you conpare two arns. | need your thoughts
on that way of doing things.

DR SARGENT: Ckay. That's an excellent
poi nt .

The tinme points are all related to the
m ni mum durati on of follow up, and what this, in
essence, presunes, if | was a sponsor organizing a
trial, I would design my trial and design ny
hypot hesis tests so that the nunber of events
necessary to provide nmy power became avail abl e at
the time we projected the |last patient would have
been followed for three years. And so this is al
presum ng that we have enough events to power our
trial appropriately.

DR. MARTING Ckay. And that gets ne to
my final question. As has happened in breast
cancer in the adjuvant setting, | anticipate a
simlar behavior will occur in colon cancer, which
is that as you have a few nore agents that appear
to work in the nmetastatic setting, you nowto start
to ask adjuvant questions in patients with | esser

and | esser disease. And so presunably now a
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t hr ee-year endpoi nt, however one defines that
three-year, mght encompass nost of the
recurrences. But as you start to | ook at |esser
and | esser disease, that three-year won't quite be
the sane. You may have to wait for five years for
patients with little disease to recur for you to
then capture 80 percent or whatever percent of them
you want .

So if I'munderstanding that correctly,

t hen what ever decision is nade today nay be | ess
applicable with the passage of time, and that tine
m ght be even two years from now.

Do you understand ny question? Am!|l
maki ng sense?

DR SARCGENT: Yes, absolutely. So to
comrent on that, | think that the results that |'ve
presented today are relevant to trials that would
be conducted with a similar patient popul ation as
were included in these trials. And these trials
included a mixture of Stage Il and Stage I
patients. It was actually quite consistent, about

a 60/40 to 50/50 split between Stage Il and Stage
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Ill"s. 1 think in a study of just Stage |
patients, these particular data may be | ess
rel evant. However, we have individual patient
data. We are performng the analyses in just the
Stage Il patients and in just the Stage |1
patients to see if the concordance is as strong in
each group. And as | stated, our prelinminary
results are that the concordance is stronger in the
Stage IIl patients than it is in the Stage |
patients. But having said that, if a trial has
about this mx of patients, | think these results
woul d hol d vali d.

DR KELSEN: Ms. Roach?

M5. ROACH First of all, | sawthis
presentation in Novenber, and it was fascinating to
see the work that was done since then. So thank
you.

I have two questions, and both of themare
pretty straightforward. |[|f and when soneone cones
forward with a proposal for a trial for, say,
Avastin and a 5FU based reginme for Stage ||

patients to delay and/or prevent recurrence, then
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1 are you saying that this--they nmight be able to

2 thi nk about di sease-free survival, but really,

3 overal |l survival would need to be the endpoint on
4 that because of the use of a biol ogic.

5 DR. SARGENT: Well, | think I have a

6 coment and a response.

7 The comrent is that | think it's up for
8 this coomittee to decide two questions. One is:
9 I's disease-free survival a surrogate for overal
10 survival? But | think the other question is: |Is
11 di sease-free survival an inportant endpoint on its
12 own regard, irregardless of its relationship with
13 overal | survival?

14 And so if this commttee feels that

15 di sease-free survival is an inportant endpoint on
16 its own, then | think the question becones |ess
17 rel evant.

18 Wth respect to, though, if the endpoint
19 of disease-free survival is only felt to be valid
20 due to its surrogacy or due to its relationship
21 with five-year overall survival, then | do not

22 believe this data woul d provide a support for that
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surrogacy to hold with this different class of
agents.

MS. ROACH (Ckay. And then ny second
gquestion is: Can you keep this going? You've
started something really (?) here, and so how do
you keep it so that in ten years it's not
conpl etely usel ess?

DR. SARGENT: Well, we've already
establ i shed col | aborations with many investigators,
including the new trials that have been done with
irinotecan and oxaliplatin in the adjuvant setting.
Both of those investigative groups have agreed to
participate in this analysis, and so we'll|l be able
to update our analysis there. And at that tine,
that's all that there is out there. The biologics
are just entering the adjuvant trials, and so it
will be, you know, eight years really until that
data is available, presum ng they accrue for three
years and have five years additional follow up

So | think that those questions are very
rel evant; however, | don't anticipate this

conmittee woul d be seeing any such data for quite
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sone tine.

DR. KELSEN: Dr. Brawl ey had a foll ow up
questi on.

DR BRAWEY: Yes, part of which has been
answered. Dr. Sargent would you agree with the
poi nt that the correlati on between di sease-free
survival and overall survival is a nuch tighter
correlation than, say, as you apply years to it,
especially when you | ook at the stage issue?

What |'mtrying to say, in short, in as
few words as possible, is as stage goes down, maybe
di sease-free survival needs to go up. But it can
still maintain a good correlation with overal
survival .

DR SARCGENT: | think that there are two
factors that relate to that. One is, as the stage
goes down, the tine to recurrence probably goes up
The second is that, as the stage goes down, fewer
of the deaths are due to the cancer and nore are
due to other causes. And so | think, A the tinme
point may differ for earlier-stage cancers, that we

may have to | ook at three or four or five years
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because recurrences are later. And, second, ny
expectation--and | don't have data to support
this--is that the attenuation of the effect may be
| arger due to a greater proportion of deaths due to
competi ng causes.

DR KELSEN. It may be as stage goes down
that it's not tine to recurrence changes; absolute
cure rate is higher, and the nodel for breast
cancer may not be 100-percent valid. And so tine
to a non-cancer-rel ated event nmay be nuch nore of
an i ssue.

O her questions? Yes, Dr. Rodriguez?

DR RODRI GUEZ: | know that we were
focusing on the analysis of correlation of
di sease-free survival with overall survival, but I
al so noticed that, you know, this covers a wi de
range of time frame for the studies. And | noticed
that the design of the studies keeps shifting from
initially the control arm being surgery only, now
to arms using 5FU. So are you seeing a trend in
this neta-analysis for |onger disease-free

survival, even as the conplexity of the adjuvant
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treatnents increases? |s that true or not?

DR. SARGENT: Well, we have--two responses
to that, | guess

First is that we have explored the
validity of the relationship over time. And has
the rel ati onshi p between di sease-free survival and
overal |l survival changed over tine? The answer to
that one is no. That has been very consistent.

And, in fact, if you so desired, | could go and
show that on a slide, the slide of the hazard

rati os--maybe | don't have that. | think | do have
that slide in there, actually.

But related to your specific question, |
think, is have we seen over time the absolute
benefit, and we've actually tried to stay away from
such an anal ysi s because that invol ves conparisons
of non-randoni zed arns to each other. Nonet hel ess,
that is sonmething that we have observed, that the
survival rates for either disease-free or overal
survival fromthe trials performed in the early
1980s conpared to the trials that have becone

mature in the late 1990s, though the overal
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survival and disease-free survival rates certainly
have i mproved over tine, is that due to better
treatnents? |Is that due to better staging? |Is
that due to better supportive care? Is that due to
better surgery? W don't know. And so we have
stayed away, actually, from making those sorts of
conpari sons of absolute treatnment effects over
ti me--excuse ne, of absolute survivals over tine.
What we' ve focused on is the treatment effect over
time, and is the treatment effect, conparing the
treatment armto the control arm consistent--which
it is.

I hope that answered the question. Thank
you.

DR KELSEN: Dr. Cheson?

DR CHESON: To ask a sonewhat naive
question falling under the category of "we should
be so lucky," but if we were to develop a nuch nore
effective treatnment for rel apsed patients, how
woul d that impact on this? And how do you take
into account the fact that this new t herapy may

have sone sort of interaction with the initial
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therapy, either positive or negative? Maning it's
going to work if you had x, but it's not going to
work if you had vy.

DR SARGENT: Well, | think it is
inmportant to note that if we could triple the
survival follow ng recurrence, | think that would
have an inmpact. | think, you know, in ternms of the
time points we're looking at, we're looking at a
t wo-year w ndow between the three-year tinme point
and the five-year time point.

Once we start pushing the median surviva
foll owi ng occurrence out past that two-year w ndow,
then | think it could really have a bigger inpact
on these results. W haven't seen that yet.
Hopefully we will.

Wth respect to interaction between the
treatment they received first and the treatnent
they received subsequently, we only have data on
patients who were treated with a 5FU- based sort of
thing initially. And | guess | really can't
speculate as to if patients are treated with sone

ot her sort of agent up front.
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DR. KELSEN. | have a question for FDA,
for Dr. Ibrahim related to using other tunors as a
nodel . I n breast cancer, three-year disease-free
survival is recognized for approval of a new agent
in the adjuvant setting as opposed to col on cancer,
tal ki ng about today, and | think that you said it
was because breast cancer recurrences were
synmptomatic. Does that apply to both hornona
therapy as well as cytotoxic therapy? And is it
correct that the rationale for using three-year
di sease-free survival in breast cancer was based on
the fact that wonen would be nore likely to be
synptomatic froma recurrence than, say, a nman or a
worman who has colon cancer? And is that still true
wi th nodern i magi ng today?

DR IBRAHHM |'mnot sure | can answer
that question. Mybe Rick or Gant--

DR PAZDUR: Qur opinion regarding breast
cancer, which occurred many, many, nany years ago,
was based on the fact that it was believed that
these recurrences were synptonmatic. GCkay? Whether

one wants to believe that now or not believe it
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1 with introductions of other inaging, closer

2 followup of patients, et cetera, is open to

3 di scussi on.

4 I don't know how much rel evance that has
5 here because | would see that the vast majority of
6 recurrences fromcol orectal carcinomn, especially
7 as our followup of patients and our radiographic
8 i magi ng becones better and nore intense, that nost
9 of these recurrences are not synptomatic. So it's
10 alittle bit different situation. | don't

11 necessarily think we have to rely on that it's

12 occurred nany years ago. | wouldn't use that as
13 any regul atory precedent that we use that basis,
14 because | don't even know if it would hold at this
15 time. Perhaps Silvana would |ike to coment on

16 recurrences and synptons.

17 DR. MARTING Well, a couple of thoughts,
18 Ri ck, because this is one of ny issues as well. MW
19 i npression is that sonetinmes the FDA has accepted

20 three-year disease-free events, but for the nost
21 part, we tend to pilot things to five years, not to

22 three, when we do, you know, |arge, intergroup sort
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1 of trials. So I'mnot sure that three years is

2 where you' ve given nost of the approvals in breast

3 cancer. | believe it is closer to five. Nunber

4  one. Ckay?

5 But relative--so that's that. Ckay.
6 Rel ative to patients becom ng synptomati c,
7 I don't think that that biol ogy has changed. When

8 a patient with breast cancer recurs, she generally

9 is synptomatic, because often what drives the
10 X-rays that you are going to do are, in fact,

11 symptons. Very rarely is it something el se.

12 I don't understand the biol ogy of colon

13 cancer well enough--because this is what's going

14 through ny mind, is | keep hearing several of you

15 who deal with colon cancer using this expression

16 that they're asynptomatic. And |I'm assum ng what
17 that means is they' ve got sonmething in the liver,
18 for the nost part, and it's not causing thema new

19 probl em though |I'mnot sure how you figured it out

20 that they had it in the first place. But there
21 must be sone tine point where they do becone

22  synptomatic, and one of the things | need to
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1 personal |y understand as | think about disease-free
2 survival as a val uable endpoint onto its own,

3 excl usive of survival, is if you do have this

4 asynptomatic colon in a recurrent patient, is there
5 some time span when you can say, well, within a

6 year nost of themare going to be synptomatic,

7 anyway? |s there such an understanding

8 bi ol ogi cal | y?

9 DR KELSEN: Dr. O Connell and | will both
10 address that. | think Dan pointed out, first of
11 all, that the time to death fromrecurrence prior

12 to newer agents is about a year

13 DR MARTING But it's not tinme to death
14 I'"'minterested in--
15 DR. O CONNELL: It's tine to synptonatic

16 progressi on, and there have been studies done in

17 patients with known netastatic col orectal cancer

18 who were asynptonatic at the point of beginning the
19 observations, and this was worked on by Dr.

20 Moertel. The median tine to progression is about
21 five nonths, and 80 percent of patients were

22 synptomatic within one year. But the nedian was

file:////[Tiffanie/C/Dummy/05040NCO.TXT (304 of 403) [5/14/2004 1:38:14 PM]

304



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

305
five nonths.

DR. MARTINO So there is a reasonable
correlation there that if you recur within that
year, 80 percent will be synptomati c.

DR. O CONNELL: Yes.

DR MARTING So to me--and this becones
the issue in terms of is overall survival the only
obj ective that we should be ainming for, because it
strikes me that if synptons followreliably to that
degree, that disease-free-ness is inportant.

DR. O CONNELL: Yes.

DR MARTING And is inmportant all by
itself. The other is wonderful, but it doesn't
obviate that there's value in being disease-free
because you will becone synptomatic within a
reasonabl e short period of tine.

DR. O CONNELL: | agree.

DR KELSEN: Ms. Roach?

M5. ROACH: | have a follow up question on
that. What is the typical tineline, in your
j udgrment, between synptomatic progression--the

devel opnment of synptons and then death?
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DR KELSEN. | think Dr. O Connel
comrented on this. There are several trials, not a
| arge nunber of random zed studies of no treatnent
versus i medi ate treatment, which gave the
symptons, the Nordic trial and several others, and
the time franes were exactly what M ke said

DR O CONNELL: Actually, Dr. MlIler
presented sone data at a workshop as well that if
one | ooked at the point in tinme from progression,
wi th advanced netastatic di sease progressing, to
the tinme of death, it's about eight nonths, and
wi th sal vage therapy out to 11 nonths or so. So,
again, there's a period of several nonths fromthe
time of devel oping synptoms until death. And
guess it wasn't precisely synptomatic progression
that Langdon was tal king about. |t was any
progression. The nedian time was eight nonths from
the detection of any progression fromnetastatic
di sease, whether synptonmatic or not, and death.
And so presumably it would be shorter than that if
it was asynptomatic progression, com ng back to

about the five- to six-nmonth range again.
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DR. KELSEN. Dr. Hirschfeld, you had a
question?

DR H RSCHFELD: | have a question for Dr.
Sargent, and |, too, want to congratul ate you on
the initiative of this very intriguing analysis.
Several of our coll eagues around the table have
poi nted out the potential linmtations of the
analysis with regard to types of therapy, types of
products. We're particularly interested in
i mmunot her api es, anong others. But we haven't yet
di scussed alterations in how one measures
progressi on, and there have been a | ot of
devel opnments in | ooking at PET scans and ot her
types of imaging techni ques, as well as other
potential techniques.

So to maintain the interest and to foll ow
Ms. Roach's suggestion of having this as an ongoi ng
proj ect, what other types of analyses then would
you entertain or explore to |l ook at disease-free
survival and overall survival, other than your
| andmar k anal yses, whi ch has been pointed out is a

shifting target already?
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DR SARCENT: Well, | think the trials
that were conducted and included in this analysis
were conducted in, for the nost part, the pre-PET
era and had very protocolized foll owup. And so
guess what further analysis would we conduct,

think we would want to | ook now-once we | ook at

sone new trials--at the nethod of assessnent of the

recurrence and is it true that, say, PET-detected
recurrences are as highly correlated with surviva
as non--as physically detected or x-ray or CT. |
think the newtrials actually provide much richer
data sets than many of these older trials that
coll ected very much bare-bones sort of approaches.
And so | do think there will be a number of

addi tional pieces of information that we can | ook
at .

Wth respect to imrunotherapies in
particular, | guess the jury is still out, and we
have to get sone actual data on five-year
assessnent with those therapies.

DR KELSEN: Dr. Pazdur?

DR. PAZDUR: | think, you know, severa
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peopl e have brought up, well, what if our
eval uati on techni ques change? What if the drugs
change? God knows. Okay?

As a discussion here, | think we have to
poi nt out where we are now. (Cbviously, we can
al ways reassess where we're going to and what
changes will be inmpacted. But | kind of want to
direct the attention and the flow of the
di scussi on, because we have a | ot of material to
cover here, toward what we have at hand. We could
al ways tal k about what will be a new inprovement in
ten years or five years, what will be the role of
PET scanning, what will be the role of this and
that. That will inmpact--then we as a regul atory
agency have to nmmke that decision

I"1l just parenthetically add that, even
though we are allured by new nechani sns of actions
of drugs, many tines, at least in the advanced
di sease, we've seen very consistent effects on
est abl i shed endpoi nts--Avastin, for exanple, having
a consistent effect on our ways of neasuring

anti-tunor activities or response rate inprovenent
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and inprovenment in time to progression or
i mprovenent in survival

So even though drugs may have a different
mechani sm of action--and, granted, it's in the
advanced di sease--they still may ultimtely express
their effect on nore conventional endpoints. But
here, again, | think our tine is sonewhat limted
here, and we could go off and hypot hesize in
multiple different directions. But we're here,
we're working in 2004, and let's keep the
di scussion to that and nove forward.

DR KELSEN. Any ot her questions of the
panel ? Dr. Braw ey?

DR. BRAWEY: In followup to what Dr.
Pazdur just said, because there are sone points
that | had, if you | ook back over the last 30
years, you've got a number of trials as technol ogy
has changed over tinme. Lead-tine bias has been
introduced with each introduction of each new
technol ogy. Even within CT scan generations, we've
increased | ead-tine bias.

The random zation and the fact that the

file:////[Tiffanie/C/Dummy/05040NCO.TXT (310 of 403) [5/14/2004 1:38:14 PM]

310



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

trial is all being done at the sanme tinme has al ways
sort of equalized that, and the one thing that we
can do, Rick, is |ook backward and we can see that
t he devel opnent of CT scan, the introduction of M
and so far the introduction of PET scan has not
real |y changed di sease-free survival as a good
correlate for overall survival

DR. KELSEN: Any other questions fromthe
panel or from FDA?

[ No response. ]

DR. KELSEN: If not, we'll then go to the
open public hearing portion, and there is one
speaker, | believe M. Carroll. Before we have M.
Carroll's comrents, both the Food and Drug
Adm ni stration and the public believe in a
transparent process for infornmation gathering and
deci si onmaki ng. To ensure such transparency at the
open public hearing session of the Advisory Board,
the FDA believes it is inportant to understand the
context of an individual's presentation. For this
reason, FDA encourages you, the open public hearing

speaker, at the beginning of your witten or ora
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1 statement to advise the conmittee of any financia
2 rel ati onship that you may have with any conpany or

3 any group that's likely to be inpacted by the topic

4 of this meeting.

5 For exanple, the financial information may
6 i nclude a conpany's or group's paynent of your
7 travel, |odging, or other expenses. Likew se, FDA

8 encourages you at the begi nning of your statenent

9 to advise the conmttee if you do not have any such

10 financial relationships.

11 If you choose not to address this issue of

12 financial relationship at the begi nning of your

13 statenent, it will not preclude you from speaki ng.

14 MR. CARROLL: Thank you, M. Chairman

15 good afternoon to the comrttee. M nane is Kevin

16 Carroll, and |I'm enpl oyed by AstraZeneca in the

17 role of global statistical |eader for oncol ogy,

18 based over in the UK VWhat |'d like to do for the

19 next ten mnutes or so is to share with you sone

20 thoughts and some data that | believe are rel evant

21 to your discussions with respect to the use of

22 progression as an endpoint in col orectal cancer
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st udi es.

My tine is linmted, and I do hope you'l
forgive nme if | rush through these slides a little.

In response to the workshop in Novenber
and the calls to | ook at progression and surviva
data in the first-line setting, we at AstraZeneca
did | ook at our experience in this area with
Tomudex, and we found that the data that we have in
that clinical trial and program support
progression-free survival in the first-line setting
as a true surrogate for survival

Furthermore, we undertook a brief review
of the emerging nmixture in this area and found that
the observation nade in our Tormudex program was
general ly supported by the literature.

Furthernore, as we saw yesterday, there
wer e consi derabl e concerns about using
progression-free survival in terms of issues
relating to the tinmng of the event and potenti al
i ntroduction of bias. As we nove through these
next few slides, | hope to share with you an

alternative analysis being an event count anal ysis,
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which | believe provides a sinple alternative to
the analysis of PFS time and avoi ds the kinds of
concerns that we have seen yesterday.

Lastly, we maintain that progression is a
meani ngf ul endpoint in and of itself in first-line
col orectal cancer and, given the conplexity of
crossover and the increasing nunber of avail abl e
ef fective therapies, should be enployed as the
primary endpoint in the first-line setting, which
is aviewthat is common with views expressed in
the literature.

In the md-1990s, AstraZeneca sponsored a
program of three Phase |1l random zed trials of
Tomudex versus 5FU in the first-line treatment of
advanced col orectal cancer. On this next slide,
briefly show you the results of these trials,
primarily to indicate that there is a treatnent
ef fect on both progression-free survival and
overal |l survival in these trials. And, therefore,
in the same way as we've just seen, we can formally
assess whether there's any evidence of surrogacy in

this setting in this data set.
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1 When we do that, we find indeed that there

2 is evidence based on these data that PFS is a true

3 surrogate for survival in this setting. As has

4 been nmentioned before and al so a has been di scussed
5 in the conmmittee in the past, progression is not a

6 matter of correlation--sorry, surrogacy is not a

7 matter of correlation. Wat we're trying to

8 establish is whether the effect of treatnent on the

9 endpoint of interest--in this case survival--is

10 medi ated through an effect on an earlier endpoint.

11 In sinple terns, this nmeans that if we were to do

12 an anal ysis of survival and we adjusted for the

13 early effects of progression, would the treatnent

14 effect on survival vanish? And, indeed, if we do

15 that analysis on this data set, what we find is

16 that a survival analysis adjusting for

17 progression-free survival is no |longer significant,

18 and t hat suggests that progression is indeed a

19 surrogate, at least in this data set.

20 Furthernmore, there are nore sophisticated

21 means of assessing surrogacy, and | think we've

22  just seen sone of those touched on. And if we
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apply these nore up-to-date techniques, we're able
to predict the effect of a 5FU-1like treatment on
survival given its effect on progression. And I
think there's a mstake in your slides--in your
handout, and what we find in the Tormudex data is
that if progression was increased by, say, 50
percent, we woul d expect survival to be increased
by around 29 percent, with a confidence interval as
shown. And | think such predictions are going to
be useful if we're thinking about using progression
inthe first-line setting.

The positive association between the
effect of treatment on survival and the effect of
treatment on progression-free survival is displayed
inthis figure, which is very simlar to the one
that you've just seen. And this is using the
met hodol ogy published by Buyse and Mol enberg
recently.

What we see here, the circles are actually
regions in the trial program in fact, distinct
countries that participated in the Tonudex trial

program And what we see is there is a significant
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correlation between the effects of treatment on PFS
and the effects on overall survival. And that
further supports the surrogacy of progression-free
survival in this setting.

O course, the little bit of data |'ve
shown you on Tonudex in response to conmrents nade
in the workshop is really only one snall piece of
data, and | think we clearly have to | ook at all
the available data in order to place this
information into context. And | just placed on
this slide the recently emergi ng and published
information in the first-line setting where | think
you can see that there are large effects on
progression-free survival across a nunber of trials
whi ch generally, but not always, are translating
into survival benefits. dearly, the
interpretation of these data is made compl ex by
crossover issues, by maturity issues, and follow up
i ssues. But, nevertheless, | think you m ght agree
that these data tend to support progression as an
endpoint in this setting.

Very similar to the previous presentation,
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what we really need to do here is to apply a
met a- anal ytic approach to all the avail able
first-line data in order to truly establish once
and for all the relationship between progression
and survival in this setting, and that woul d be
sonet hing that AstraZeneca would very nuch support
as a willing participant.

Now, noving on briefly to talk alittle
bit about issues in using progression--and we saw a
nunber of issues debated yesterday, and this slide,
in fact, was al so used yesterday, where clearly
progression-free survival tine is not known wth
complete certainty, and that can lead to
overestimation and bias, and this is of great
concern

The key question in nmy nmind is: Wat can
you do about that? And | think there are a number
of very conplicated, sophisticated ways of trying
to deal with conplicated sensory nechani snms and a
nunber of assunptions for the timng of event, and
I"mnot sure that any of those nethodol ogies are

really satisfactory.
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One si npl e approach that m ght be
considered, | think, is as an alternative, or at
| east in support of PFS time anal yses, that we
actually conpare treatnents on the basis of an
overall event count over the trial follow up
period. This is an idea which is actually very
simlar to the single tinme point approach that |
thi nk was discussed both in the workshop in
Novenber and also in the Advisory Commttee in
Decenber. And I'll show you a qui ck exanpl e of
that in a nmoment.

Essentially, if you were to enploy an
event count analysis, the benefit that you woul d
have is that you would be conparing treatments free
fromconcerns about the timng of the event, which
was at | east one of the issues yesterday. The
treatment effect--the difference between treatments
could be described usefully in terms of the
relative risk of progression over the follow up
period, and, furthernore, it's relatively
straightforward to show that if you use this

alternative endpoint, there's relatively little
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loss in statistical power. And, in fact, in
circunstances where the treatnment effect is del ayed
so the Kapl an- Mei er doesn't open at the beginning
but opens at sone later tinme point, it's actually
more powerful than the regular way we | ook at data
today. And, therefore, | would think that this

ki nd of event count analysis should at |east be
consi dered as a supportive anal ysis when | ooki ng at
anal yses of progression-free survival tine because
it provides reassurance with respect to a | ack of
bi as and provi des reassurance that perhaps

concl usions on PFS tinme are robust.

As | promised, | think it's hel pful just
to illustrate this endpoint with an exanple, and
this slide is rather conplicated so I'Il just take
a nonent to explain what's going on here.

VWhat we can do is we could take a regul ar
Kapl an- Mei er curve and we can break the foll ow up
axis along the bottomas shown on this slide here.
The blue circles on this slide represent the hazard
ratio derived fromthe regul ar analysis of PFS

time, and the red circle represents an anal ysis of
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an event count, ignoring the time to progression
and getting around sonme of those problens we tal ked
about yesterday.

So if we consider the first three nonths
of the Kapl an-Meier curve--sorry, the first six
weeks of the Kapl an-Meier curve, what we see is
that whether we do an analysis of PFStinme in a
regul ar way or whether we do a sinplified analysis
of the events that occurred over that period of
time, you get essentially the sanme answer.

If we extend the followup period to a
12-week foll owup and then do a PFS tinme on the
first 12 weeks and get the hazard ratio--and we
pl ot that in blue--we can also calculate the
relative risk just on the nunbers of events. And,
again, you can see that the two anal yses are very
simlar and so on through foll ow up

What this rather conplex slide shows you
is that there is really no difference between the
out comes achi eved when you use a PFS anal ysis and a
sinplified event count analysis in this trial

That suggests that the PFS concl usions reached
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here, at |east, are robust. There is no bias
i ntroduced because we see results that are
supported by a sinpler analysis of event count.
And | think, therefore, this provides sone
reassurance that we can enpl oy sinpler nethods of
the data analysis and collection in first-line
colorectal trials and others when | ooking at PFS
In sunmary, then, | would just close by
sayi ng that AstraZeneca's Phase IIl programdata on
Tonmudex provi de evidence to support PFS as a true
surrogate for first-line colorectal cancer. The
recent literature | think is supportive of that
observation, that inprovenents in PFS are generally
foll owed by inprovenents in survival. Furthernore,
there are always concerns using progression-free
survival, and | think we can consider an event
count analysis as at |east as supportive analysis
if not a direct replacenent for the regul ar
anal ysis of PFS tine when concerns exist about the
i mputation of times and al so asymetric foll ow up
And, of course, an event count anal ysis can

accommpdat e and get around the issues of asynmmetric
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foll ow up

Finally, | would just say that,
irrespective of whether we ever formally and
convi nci ngly establish surrogacy between PFS and
survival using rigorous statistical methodology in
the first-line setting, we would naintain that
progression-free survival is a clinically
meani ngf ul endpoint in and of itself. And given
the i ssues of crossover and an increasi ng nunber of
t her api es avail abl e as second-line treatnments, PFS
shoul d be enployed as a prinmary endpoint in
clinical trials in the first-line setting.

Thank you for your tinme and attention.

DR. KELSEN. Thank you, M. Carroll

We have tinme for one question. Dr.
O Connel I ?

DR. O CONNELL: Yes, | just wanted to make
a conmment that at the workshop the one point for
further research that emanated fromthat neeting
was exactly what you just suggested to do. In
fact, a fornmal neta-analysis fromthe cooperative

groups in the United States to deternine the
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1 associ ati on between progression-free survival or

2 time to progression and overall survival to have a
3 nore broad view than the two or three or now four
4  studies that have been discussed so far

5 DR. KELSEN: Thank you, Dr. O Connell

6 At this point, we're going to take a--do
7 you have a question, Rick?

8 DR. PAZDUR: | have one. AstraZeneca did
9 three trials with--and | don't think you nmentioned
10 the results. What we're obviously interested in
11 is: Does tine to progression, if you neasure it,
12 predict for survival, subsequent survival? And of
13 those three trials that were using tine to

14 progression, how did that correlate with surviva
15 in those individual studies? |If you take--I think

16 it was |ike OL1, O12, | forgot the actual nunbers

17 I don't know the data specifically--

18 MR, CARROLL: Yes, |I'mvery happy to talk
19 to individual trial results. | think it's a very
20 good question. | did flash up a slide very

21 briefly, but tine was short so | went straight past

22 it.
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What we have, there were three trials,
each of about the same size, and what you find is
that in two of those trials you can individually
apply the formal Prentice criteria for surrogacy,
and in two of those trials we see that about half
of the effect on survival is explained by the
ef fect on progression-free survival, which is very
consistent with putting all the data together,
which is what |'ve shown on this slide

So the individual trials support the
overall result in terms of surrogacy, and if we
appl y--the ot her nethodol ogy that could be applied
i s the Buyse- Ml enberg that we've seen before where
we try and predict the effect on survival given the
effect on progression. And that nethodol ogy can be
applied to two trials because one of the trials
showed a very small effect and, therefore, it was
kind of difficult to apply that nethodol ogy. But
inthe two trials where we could apply this
al ternative nethodol ogy, again, we saw that there
was a correlation, a significant correlation

bet ween the effect on progression and effect on
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survival. So the overall results I've run through
qui ckly are supported by the individual trial data.
And, in fact, we will be publishing this materia
with the--

DR. PAZDUR: So what you're saying, if you
took all three of those trials, in tw of themif
we made a deci sion does PFS correlate with surviva
and i nprovenent in survival, we would have been
correct in two of those trials. There was an

i mprovenent in PFS. And then subsequently in that

trial, it was correlated with a positive effect on
survival. That was present in two trials, and then
inthe third one it was not. |Is that what you're
sayi ng?

MR CARROLL: No. |I'msaying that there's

one trial where individually you can't apply--the
criteria we've tal ked about today require speci al
conditions to be in place for significant effects
and endpoints. So you couldn't, strictly speaking,
apply the criteria to some trials, so we don't
know. But the two trials we could apply the

criteria, we could predict survival given the
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progressi on effects.

DR. PAZDUR: Ckay. Thank you

DR KELSEN: |If there are no further
questions, we're going to take a ten-m nute break
We' || reconvene at 3:20.

[ Recess. ]

DR KELSEN. Ckay. Before we start, Dr.
Pazdur wants to nmake a few conments

DR, PAZDUR. In ny introductory conments,
| forgot to make a very inportant comrent, and that
deals with the process that we're goi ng through
| ooking at the endpoints. And 1'd like to express
the agency's personal gratitude to both ASCO the
American Society of dinical Oncol ogy, and AECR for
their efforts in assisting us with the various
wor kshops we' ve had. They've done a terrific job.
The peopl e invol ved have been excellent in
coordinating multitudes of activities that go into
t hese wor kshops.

So, again, | wanted to bring that up, and
I was renmiss in not doing so. Thank you

DR. KELSEN. Thank you, Dr. Pazdur.
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If we can turn to the questions of the
committee: |In Decenber, the comm ttee discussed
the issue of disease-free survival as a genera
matter dealing with many tunors. And what the
agency would like us to talk about today is linted
to col on cancer, not discussing other tunors.

| think everyone has had a chance to read

the questions to the committee. 1'd like to go to
Question No. 1. [I'Il read Question No. 1, and then
we'll open it for discussion

Question 1: For colon cancer drugs, could
an increase in disease-free survival conpared to
standard therapy represent clinical benefit and be
an adequate basis for regular drug approval ?

We' || open that now for discussion

DR PAZDUR One point that I'd like to
bring up is obviously we are assunming that there is
a sufficient magnitude of effect, obviously if the
magni t ude cones into being and is the data quality
appropriate, et cetera, assume that that's a given

We realize that that's a given

DR. KELSEN: And assume that it's either a
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very |l arge adequate trial or trials.

Di scussion fromthe committee? Dr.

Ceor ge?

DR GEORGE: I'll start. | think the
answer is yes, based on what |'ve heard and know,
but it's what we know today with the current
t herapi es and the current nmodalities for detection
and so forth, all those caveats. But that's all we
have to go on. | think the future may hold
sonet hing different, but so |I'd say certainly the
answer i s yes here.

DR KELSEN: Dr. Braw ey?

DR. BRAWEY: | think the answer is yes,
and 1'd actually al so propose thinking about
sonet hing that would be a little perhaps
i nnovative. You could give a tentative approval or
some type of approval based on di sease-free
survival, and then that sanme cohort or the sane
study population could ultimately be studied to get
overal |l survival later on

During the period of tine between the

initial approval for disease-free survival, you
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could actually--people in the United States could
actually use this drug, and then there would be a
secondary review at the tinme the overall survival
data was avail abl e.

DR. KELSEN:. Dr. GCeorge?

DR CEORGE: | think, though, what you're
tal ki ng about there sounds nore |ike accel erated
approval. What this is talking about is
di sease-free survival as a clinical benefit itself,
whi ch woul d be regul ar approval, unless you're
proposi ng to change- -

DR PAZDUR. Correct. To follow up on
Qis' answer, basically, we nornally would take a
| ook at mature survival data, with the caveat that
we're very interested, as Mke pointed out, that
there isn't any decrenent in survival. That's an
i mportant point, and we've done this with multiple
applications outside of this area.

DR. KELSEN:. Yes, Steve?

DR. CEORGE: | don't want to keep junping
in here, but that's sort of Question 1(d), | think.

Coul d we- -
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DR. KELSEN. Yes, we'll get to--

DR. CEORGE: Do you want to wait to comne
to that?

DR. KELSEN. What we're going to do is
we're going to discuss and vote on the big print,
on the big question of regular approval. And then

depending on the vote of the cormittee, we'll then

| ook at the subcategories (a), (b), (c), and (d) as

they apply.

Ms. Roach?

M5. ROACH: M answer is yes, but, as |ong

as the novel treatnents com ng down the pike, the
work that's done--that's been done to show the
relationship is continued to keep show ng that
relationship and the clarity of the rel ationship.

DR. KELSEN. Thank you

Dr. O Connel | ?

DR. O CONNELL: Just to clarify what Dr.
Pazdur said, a regular approval for three-year
di sease-free survival would entail exam nation of

the five-year survival to be certain that there

wasn't some del ayed detrinment, and that it woul dn't
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be necessary to | ook at sinply accel erated approval
at three years to assure that survival would be
subsequently examined. |Is that right?

DR. PAZDUR. W woul d negotiate with the
sponsor to look at that. That would be part of the
agreenent .

DR. KEEGAN. Actually, |I'mconcerned that
you don't confuse a required committee to coll ect
the data with an agreenment. Regul ar approval woul d
be compl et ed upon the three-year disease-free
survival data. So you may or nmay not get the
five-year data. We would ask for it, and it could
be an agreed-upon conmmtnent. But we wouldn't have
the sane ability to wi thdraw an approval based on
failure to conplete that commitnent, for instance,
whi ch may be a distinction w thout--

DR. BRAWEY: Yes, |I'maccepting reality.
I was at the beginning of ny comrent expressing
what | wish the law would allow. | understand the
| aw does not allow that.

DR KELSEN: Dr. WIIlians?

DR WLLIAMS: [I'mhearing a little bit of
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confusion of comments. Dr. Martino earlier
menti oned the concept that there mght be
synptomati c recurrences and, therefore,

di sease-free survival itself was a clinica
benefit, | would guess regardless of the tine or
the setting, et cetera, that delaying that
suffering was the endpoint. But |I'malso hearing
commrents that, well, as long as things don't
change, et cetera, which would suggest that it
primarily is the surrogacy for survival that's
driving you.

So | don't know if you want to clarify
whet her--that if you beat the best thing out there
with regard to disease-free survival in any realm
and woul d that be clinical benefit, or would it
only be tied to this particular set of anal yses
that have to do with surrogacy for survival?

DR. O CONNELL: From ny point of view,
there would be clinical benefit associated with an
i mprovenent in three-year disease-free survival per
se, not as a surrogate. But | would also want to

know what the long-termoutconme is going to be to
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be certain there wasn't some unexpected del eterious
ef fect on overall survival

DR WLLIAMS: But you're not requiring
that it fulfill the presunmed surrogacy--

DR. O CONNELL: Correct.

DR WLLIAMS: --just that you don't have
a bad outcorme.

DR. O CONNELL: Correct.

DR H RSCHFELD: I'msorry. A
clarification. | think the question is
di sease-free survival w thout a specific |andmark
anal ysis attached to it, and it's not three-year
di sease-free survival or some other prespecified--I
think that's--

DR KELSEN. That is correct.

DR HI RSCHFELD: --the point we're seeking
advi ce on.

DR KELSEN. Correct. That's nunber (a).

Dr. Rodriguez?

DR. RODRIGUEZ: | just had--1 guess it's
for clarification. |If indeed for whatever reason

subsequently it was found that this conbination or
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this drug did cause unexpected nortality, | assunme
the sane process would follow through as is done
with, for exanple, the cardiac drugs that were
found to cause premature death?

DR. KELSEN. Dr. Pazdur?

DR PAZDUR. For any approval, yes, if
there is an unexpected toxicity associated, we
woul d review that, bring it back to this committee,
and the drug could be withdrawn, that indication.

DR KELSEN. Dr. Taylor?

[ No response. ]

DR KELSEN. O her questions for
di scussi on?

[ No response. ]

DR KELSEN. Ckay. So | will read the
question again, and then we will vote on this
question. And |'ve been asked to make sure
everybody pauses a little bit after the person
before them so they can get all the votes down

correctly.

So we're voting on the foll owi ng question

For col on cancer drugs, could an increase in
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di sease-free survival--not yet defined--conpared to

standard therapy represent clinical benefit and be

an adequate basis for regular drug approval ?

3353323 IFIB I ID DD

2

ROACH:  Yes.
SARGENT:  Yes.
O CONNELL: Yes.
BRAW.EY: Yes.
MARTI NO  Yes
TAYLOR  Yes.
REAVAN:  Yes.
REDVAN:  Yes.
KELSEN:  Yes.
CHESON:  Yes.
GEORGE:  Yes.
HAYLOCK:  Yes.
CARPENTER:  Yes.
RCODRI GUEZ:  Yes.
DuBROWN  Yes.

KELSEN: That sounds unani nous to ne.

So the recomendation of the conmttee is

t hat di sease-free survival be considered for

standard--as a clinical benefit for full approval
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And now I'Il ask for brief discussion and coment,
if any, for 1(a), which for the audi ence asks the
question--gui dance for the duration at which that
time point should be. Should that tine point be
three-year disease-free survival or five-year
di sease-free survival or presunably sone ot her
poi nt in between?

DR. PAZDUR: And just to follow up on
Grant's question so we are clear on this, what this
unani nous vote is saying is that you all feel that
this is of benefit in itself.

DR KELSEN. Three-year versus five-year
Comment s? Discussion? Dr. Carpenter?

DR. CARPENTER: | think everything we've
heard rat her careful and extensive study on is
three-year, and the lack of information,
wel | - docunent ed i nformati on and careful study on
the other endpoint, it would seemthe nost sensible
to use the one that's been the best studied now and
leave it open to alternative durations.

DR KELSEN. Dr. Ceorge?

DR GEORGE: M coment on this is that
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three years, | think, seens reasonable as it exists
now, but it's a three-year mninum foll ow up,

think is what we're tal king about, because the
accrual period could vary widely, and we're talking
about a m ni mum of three-year foll owup on each
subj ect, or at |east enough followup on enough
patients for three years to have a reliable answer.

So | think there's some fuzziness here in
whet her we want to be | ooking at three-year--a rea
three-year disease-free survival or we just want
enough followup on all patients so we're
reasonably sure to have captured a--gotten a
reliable answer to the question we're trying to
ask, and that three years was based on primarily
because that's where the action was, so to speak,
that's where the events were occurring.

So | don't particularly--1'"mnot
particularly sold on the idea of |ooking at--say
when you end up | ooking at this one point in tine,
three-year disease-free survival

DR KELSEN: Dr. WIIlians?

DR WLLIAMS: Again, | think it depends
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on what we're tal king about. The reason that you
woul d pick three years--certainly we've seen a | ot
of good conparisons to survival. But if you take
t he phil osophical attitude that it's benefit, it
woul d seem | ess important for that. But, of
course, it is near the plateau and perhaps if you'd
like to get away from you know, where nost of the
action has occurred--1 mean, do you have any
feelings regardi ng--out of the context of
surrogacy, why three years?

DR. CGEORGE: You're asking me? No,
think as with any disease, you'd want to be sure
that you have gotten to a point where you're
reasonably sure that nmost of the events have
occurred. If you do it too early, you're liable to
fool yourself. So you want to go out far enough

Now, that could change with time, with
therapies or inprovenents or such, but that's why I
say | don't like sticking with the--1 don't Iike
just saying three years versus five years. | think
it should be nore dependent on--1 nean, if you

enter everybody--suppose you had a trial that
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accrual was so rapid that everybody entered on the
first day. Then in three years, you'll have npst
of the events. But if you have another trial that
takes years to accrue, you're going to have those
early patients who will have some information, but
not the later ones. And so you want to go far
enough so you have enough information to make the
anal ysi s an appropriate one.

DR PAZDUR. | have a question for Dan and
for Mke, NSABP and NCCTG. Wen you're doi ng an
adj uvant study, you're followup, your initia
anal ysi s, your three-year analysis which you
normal ly do, would it be three years follow ng the
|l ast patient, or is it a nedian of three years
fol |l owup? Because, renenber, we're getting nost
of our data now on nmany of these adjuvant protocols
fromthe cooperative groups, and | need to know
their understanding on this point.

DR SARGENT: |'Il answer first, M ke.
It's actually an event-driven anal ysis as opposed
to a tinme-driven analysis. But our general policy,

within NCCTG at least, is to base our estimtion
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1 of when that woul d occur based on a projected event
2 rate and accrual rate to project that analysis to
3 occur at about three years after the close of
4 enrollnment. And so it's really event-driven as
5 opposed to time-driven, and 1'd just |like to nake
6 that point to enphasize what Dr. George indicated,
7 that | think it's very inportant to note that mny
8 anal ysis that has been conducted did not just |ook
9 at the single tinme point of three years. It used
10 all the data fromthe patients up until a tine
11 point three years after the close of random zation
12 It used hazard ratio and logrank tests. It did not
13 | ook at a specific rate at a specific tinme point.

T5A DR O CONNELL: The NSABP trials are also
14

15 event-driven, and so there are several interim
16 analyses and final analysis after a given

17 proportion or a certain nunmber of events occur,
18 sane as the NCCTG

19 DR KELSEN. Dr. Martino?

20 DR. MARTING | just want to underscore
21 the inportance of these last few statenents that

22 were made, because we've been throwi ng around this
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three-year thing as if we all knew what it neant,
and there really are at |east three possible things
that | understand it could nmean. |'msure the
statisticians have nore. And so this becones--you
know, understandi ng what we nean by this to ne is
very crucial. You know, recognizing that sone of
these things are, in fact, driven by the
inter-group relationships, but there are drug
conpani es now who al so run their own adjuvant
trials.

And so unl ess you have a clear
understanding, | could see nme sitting here with
sonmeone sayi ng, yeah, but to us, three years
didn't--wasn't event-driven but, rather, was three
years from sone date.

So we need to be very clear that we're
unani nous on this.

DR KELSEN. | was actually going to ask
if you wanted to refornul ate the question for us or
just leave it in this general sense back to you of
three-year disease-free survival

DR. WLLIAMS: | think we understand.
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1 DR KELSEN. Dr. Taylor?
2 DR. TAYLOR | just wanted to say what she
3 was saying. It can't be just three years fromthe

4 start. You have to nake a definition

5 DR. KELSEN: Any ot her discussion?

6 DR SARCGENT: The data that | presented is

7 three years mininmumfollowup on each patient.

8 Now, having said that, this is an ongoi ng anal ysis,

9 and we've started to | ook at three-year nedian

10 followup, and the initial results [ook very

11 promi sing with three-year nmedian. But a nenber of

12 the audi ence during the break said, well, what

13 about two years? What about sone other time? And

14 so | think that's still a question for ongoing

15 i nvestigation, but the data that we've | ooked at so
16 far does support the three-year m nimum foll ow up

17 time point and consider all data available up unti

18 that tinme point.

19 DR. WLLIAMS: And | think you' ve nade a

20 good case that three years is when you're
21 approaching the plateau of the curve, and that

22 seems like a reasonable basis. So we're hearing
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three-year mni mum as your recomendation at this
point in time.

DR KELSEN. Yes, do you need us to vote
on this, or are you satisfied with the tenor of the
di scussi on?

DR PAZDUR We're satisfied.

DR KELSEN. Okay. |If there's no further
di scussi on about that, (b) and (c) sort of are
answered since we voted in favor of regular
approval as representing clinical benefit. Wuld
the agency like us to discuss (d) for guidance.

DR PAZDUR: Yes.

DR KELSEN. So | will briefly read (d).

I will summarize 1(d) for the panel

Consider a study in which there is a
statistically significant difference in
di sease-free survival, but after adequate foll ow up
there's no evidence of a survival effect, there is
no survival trend in favor of the experinmental arm
Woul d i ncreased di sease-free survival alone be
adequate for approval in this setting? |If so,

di scuss the nature of the clinical benefit fromthe
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i ncreased di sease-free survival when there's no
survival benefit. That is, the study's presented
and di sease-free survival is clearly inproved, but
you | ook at the curves and it doesn't | ook |ike
survival is going anywhere.

Di scussion? Dr. Martino?

DR MARTINO Well, | think we actually
have di scussed this, and | think the point that was
made originally was that we felt that in and of its
own this would be a valuable clinical endpoint.

The only caveat is if there had been a bad surviva
out cone, in which case, you know, you have recourse
to how you handle that. But it would not--but
other than that, | think we've answered your
question. Haven't we?

DR, PAZDUR: | think you've answered it,
but what we're looking for is alittle bit of
clarification why. Because there are sone of
perhaps a nore conservative el enent that would say,
you know, if you're just saying that you're sparing
peopl e toxicity of chenotherapy for advanced

di sease, or you're treating a far larger portion of
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peopl e with chenotherapy in the adjuvant setting.
So why specifically in your clinical judgnent do
you think an i nmprovenent in disease-free surviva
is inportant?

DR. MARTINO Well, what you all have
rem nded at | east nme of today is that when a person
recurs, you can sort of anticipate that within sone
mont hs--and those nmonths aren't many--that, in
fact, they will be synptomatic. And so for ne,
that is good enough. |'mquite satisfied that
preventing synptons is val uable.

DR KELSEN. Dr. Ceorge?

DR CEORGE: To followup on that a little
bit, two points. One is the clinical benefit is
in, number one, that progression follows fairly
shortly; and, number two, there's sonething we
haven't discussed, | think, in that there's a
psychol ogi cal aspect that I'mwlling to sort of
accept, that if soneone says if you del ay
progression it's a good thing, sort of face
validity, alnost, which I"'mwlling to accept that.

O course, | wouldn't be willing to accept it quite
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347
as readily if there weren't this know edge that
there are synptons com ng soon after.

Now, here's the problemw th the surviva
thing, though, that | don't know -1 think we have
toreally think this through. |If you do have
regul ar approval for disease-free survival and then
continue to follow for survival, there's at |least a
theoretical possibility that sone new agent woul d
have sonme weird nechani sm of action that could have
a nice effect on disease-free survival and have
some | onger-term del eterious effect on surviva
t hrough sonme nechanismthat we don't know about.

Now, in a particular study if you were to
| ook at that, what m ght happen? You m ght approve
it based on disease-free survival, and you say,
wel |, as | ong--you gave the exanple of having, say,
no effect on survival. But that inmplies, if you
had no effect on survival, that you're really not
ruling out an actual decrenment in survival. |
mean, you coul d actually have survival |ook better,
not be significantly better. By usual statistica

thi ngs, approaches, you would say, well, you really
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haven't ruled out a slight negative effect. And if
you had, say, the two survival curves lying flat on
top of each other, you haven't ruled out probably a
pretty big decrenment. This has to do with the sane
ki nds of arguments that are nade in non-inferiority
ki nds of studies.

But that could put you in a quandary. |
mean, you coul d say--especially it would put you in
a quandary if survival starts looking a little
worse. | nmean, it nmay not be worse, but it's--you
really are worried that maybe what we' ve done here
i s approve sonething that | ooked good in
di sease-free survival and, in fact, overal
survival could actually be worse, despite all our
work in looking at this as a clinical benefit in
itself and as a surrogate. So that's a worry?

DR. PAZDUR: | realize you' re worried, and
we woul d be I ooking at this, and | think nost
sponsors woul d be follow ng patients for survival
VWhy? Well, obviously, if they have a surviva
benefit, they'd want to nake that survival claim

Now, the question that | have which we
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asked for a first-line setting, but is really
germane here, if we noved away from survival as a
primary endpoint of a trial when we discuss these
to a disease-free survival, what should the studies
be powered for? Because that is a question. And,
renenber, if we don't ask a survival question and
have under-powered trials, we have the potential of
never know ng that we have, you know, affected
survival, which would be very del eterious, | think,
to the field of oncology in general, not to really
have an accurate depiction of what our therapies
really give patients.

We woul d be happy to have a prinmary
endpoi nt of disease-free survival and perhaps a
secondary endpoint where the trial would be
powered. Obviously, it would have nore patients, a
trial powered for survival. Am|l correct on that?

DR SARCENT: Well, the event rates for
di sease-free survival after three years of
followup and for overall survival after five years
of followup are virtually identical

DR. PAZDUR. So they're not different.
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DR. SARCGENT: So the power--the sanple
si ze shoul d be the sane.

Now, recognizing that if the trial follows
the pattern of these, there is that slight
attenuation of the inpact. And so if the question
is do we need adequate power to detect the slightly
attenuated effect, then you may need a sonmewhat
|larger trial for overall survival, but not by very
much. We're tal king about the order of 10 percent,
and t he suggestion that | gave, | think, in
Novenber was that if you did power it for
di sease-free survival at, say, a hazard ratio of
1.4, you might consider powering it
for--overpowering it a little bit for, say, 1.35
whi ch woul d then give you the power to detect
overal |l survival at 1.4, assuming a slight
att enuat i on.

DR PAZDUR. But we could, to allay Dr.
George's fear, in the formal statistical analysis
pl an require an analysis and data subm ssion as
part of the nove away fromsurvival, |looking at it

as a secondary endpoint. And obviously you would
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have to win on overall survival as you--1 nean, you
woul d have to win on di sease-free survival to | ook
at overall survival. But one would think one would
do that anyway, you know, the natural history of

t he di sease

DR KELSEN: Dr. WIIlians?

DR WLLIAMS: | think enbedded in this
question is the concern about what should you
expect to see with regard to the survival hazard at
the time you do this mninmumthree years
followup. And | don't know Certainly things do
change over tine, also, with treatnments that may
have an effect on survival. So | don't know if we
shoul d be expecting to see a trend in survival, if
it's going to occur, at the tinme you would do this
anal ysis. Do you have any idea? Should you be
expecting a trend in survival?

DR SARGENT: At the three-year tine
poi nt ?

DR, W LLI AMS:  Yes.

DR SARCENT: | wouldn't count onit. W

haven't | ooked at that issue specifically, but the
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1 rate of death at followup tinme does not have that
2 sharp spi ke. People continue actually to die at a
3 pretty uniformrate over the first five years, and
4 we know that because we've tested the validity of

5 some of the statistical nodels. For exanple, an

6 exponential survival nodel fits very well for

7 overal |l survival, which in essence assumes that

8 your risk of death each year is constant over tine.
9 An exponential survival nodel does not fit for

10 di sease-free survival because there's this sharp
11 spi ke in recurrences earlier that falls off later.
12 So | think to answer the question, none of
13 the data that we have anal yzed woul d suggest that
14 there should be a clear, significant benefit for

15 overal |l survival at the three-year point just

16 because there is one in disease-free survival

17 DR. WLLIAMS: And | wonder, do sone of
18 the earlier studies that were using no treatnent or
19 just surgery, mght they have seen a little nore of
20 an early survival effect, you know, than the |ater
21 studies that include an active adjuvant arm-|

22 mean, the control as an adjuvant arnf
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DR SARGENT: |I'mtrying to make sure
under stand the question. Could you rephrase the
question?

DR WLLIAMS: Well, would you--when there
was not an active adjuvant--active control arm
woul d you have seen a survival effect earlier
per haps, you know, so you woul d have seen a
survival trend earlier than you woul d now where the
active control arm has an adjuvant active control ?

DR SARGENT: It's actually been pretty
consi stent over time that if the curves separate,
they separate relatively early and continue with
the separation, and that's been consistent both in
the early trials and in the later trials that we've
| ooked at.

DR. KELSEN:. Steve?

DR. H RSCHFELD: In addition to a
decrenment in survival, there's also interest in and
certainly we have intentions to follow other events
whi ch coul d be catastrophic, |ike second
mal i gnanci es, and these have shown up in sone

ci rcunmstances or some del ayed neurol ogic

file:////[Tiffanie/C/Dummy/05040NCO.TXT (353 of 403) [5/14/2004 1:38:14 PM]



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

354
i mpai rment .

DR. KELSEN: Right, and with new bi ol ogics
it may be not five years, it nmay be seven years.
It could be some other tine.

Have you had enough di scussi on and
gui dance fromus and we don't need to vote on that?

DR PAZDUR:  Yes.

DR. KELSEN: Ckay. So at this point we
have voted in favor of accepting disease-free
survival as representing clinical benefit and
approval , regul ar approval, and we'll nove to the
next question, Question No. 2, which I'll read,
whi ch now deal s with advanced patients, presunably
Stage |V patients. Wen a surrogate endpoint for
clinical benefit is needed in advanced col on
cancer, would the preferred surrogate endpoint be
progression-free survival or time to progression?
Di scuss progression-free and TTP in the first-1line
treatnent setting first.

Di scussion fromthe committee. Dr.
Sargent ?

DR SARCENT: M point | guess would be
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that | don't think either TTP or PFS has been

val idated as a surrogate endpoint in this setting.

DR KELSEN: O her comments? Steve?
DR CEORGE: W should probably have a
clear-cut definition of a difference in these two
endpoints. | had a question about this before.
DR WLLIAMS: Prinmarily the deaths are
i ncluded in progression-free survival
DR CEORGE: Right. That's the
di fference, and the question--that nakes the
question about the time to progression where you

coul d have deaths w thout progression. There is

still a question of how those are handled. This is

sort of a technical point, maybe, but, you know,

it's a conpeting risk kind of problem

DR WLLIAMS: The point that Tom Fl eni ng

at the workshop was that his belief was that the
clinical benefit endpoint should include deaths
because obviously it's a very inportant outcone.
O course, there are those who believe
that the nore pure tunor endpoint is tine to

progression. |f you're trying to measure tunor
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effect, that would be it. So, you know, there are
two different views on this.

DR KELSEN: Dr. O Connell?

DR O CONNELL: | guess | would argue in
favor of including death in the paranmeter to be
assessed for a couple of reasons: one, if a
patient dies and you don't have any infornmation
about the cause of death, these patients all have
proven netastatic disease and there's a higher
I'i keli hood that cancer contributed to that
patient's nortality in the advanced di sease

setting.

And, secondly, if the patient dies because

of toxicity related to the treatnment, that's
awfully inportant to know froma clinical
st andpoi nt .

DR KELSEN: Dr. Rednan?

DR REDVAN. | tend to agree with that.
think including all deaths because sonetines we
don't know what the relationship is between the
treatment that we adm nister and a conorbid

condition that exists in this population
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1 DR. KELSEN. Can | ask the agency to

2 comrent on this? The question is asking, if we

3 chose between these two alternatives as surrogates,
4 the current regulatory stance is a surviva

5 i mprovenent. So is this question asking--

6 DR. WLLIAMS: Those are, you know, the
7 next questions. But as we go forward in our next

8 questions, are they going to be PFS or TTP? Then

9 you can answer the heavy questions.

10 DR KELSEN: All right. Let's discuss the
11 Iight question first.

12 Dr. George?

13 DR CEORGE: Well, I'Il go back to that

14 definitional issue, and | think it's the

15 progressi on-free survival that should be used for
16 reasons both because all these things we don't know
17 about the deaths that nom nally don't occur with

18 recurrence, but also just froma technical point of
19 view, it gets nore difficult to do those kinds of
20 anal yses. They're not as simple. And so | think
21 for both those reasons | would prefer the

22 progression-free survival
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DR. KELSEN. Ms. Roach?

M5. ROACH: One of the things that came up
very clearly in the discussion yesterday were the
probl ems with using either kind of progression
endpoi nt as a surrogate endpoint or a rea
endpoi nt, such as how to deal with new | esions and
val idating the progression of non-neasurabl e
di sease. How-can you formalize that process?

DR. WLLIAMS: Yes. W definitely are
working on that, and we're going to be working on
t he gui dance and have internal work on it, and
we're going to certainly have sone externa
di scussion and coments. So we certainly think it
needs a | ot nore work.

DR PAZDUR. 1'd like to anplify that
point. | think that's an excellent point, Nancy,
because that was, you know, a major problemwth
sone of the applications that we have seen

I think oncology in general has rel egated
this progression-free survival kind of to this
nebul ous area where one doesn't address and

approach this with rigor. | think we've outlined
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sonme of the problens with it that will need to be
put forward, not only in a guidance but in a plan,
prospective plan that the conpany wites, which may
be different fromone drug to another here. |
think there's pros and cons of how to handl e this.
But it has to be prospectively nmanaged--interva

bet ween assessnents, what to do if sonebody nisses
a visit, how to handl e the independent radi ol ogy
conmittee that is looking at this data versus what
the investigator brings forward. One cannot, after
somebody has taken a | ook at the data, decide,

well, 1I'll go with the investigator or I'll go with
t he i ndependent review conmittee. Qbviously this
inflates error rates.

In colon cancer, we may want to | ook just
at the radiology review since nost people don't
have physical findings to that degree and in a
random zed study they'd bal ance out.

But this needs to have attention. W're
talking internally about how to review the x-rays,
how many of these x-rays to look at. W are not,

obviously, going to | ook at 10,000 x-rays at the
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360
FDA. We're going to be auditing x-rays in that
regar d.

The issue is one of--and |'mglad Dr.
DuBrow i s here--including radiol ogists as
investigators, and | think that needs to be done
because it has to be--these reports that we get
have to have a uniformneaning to them W can't
just get these vague reports that the radiol ogists
give out--"There is a suggestion of a soft-tissue
mass. Cinical correlation is indicated."

I think there's going to have to be
identification of a radiologist at each site,
adequat e resources directed toward that individual
measurenents of the | esions prospectively by that
gi ven radi ol ogi st.

DR. KELSEN:. Dr. DuBrow?

DR. DuBRON Can | just add one thing?
That is, in your original conception of the
protocol that you' ve built into it radiographic
techni ques that allow you to conpare one study with
anot her so that the exact sanme technique is used

each time on the sane type of scanner with the sane
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1 type of intravenous contrast, et cetera.

2 O herwi se, these studi es become inpossible to

3 conpare.

4 DR KELSEN. Dr. Taylor?

5 DR. TAYLOR: |1'mgoing to have to have a
6 very specific definition of what progression is

7 going to be because | think that can be very vague
8 as well. It makes a study a much nore difficult

9 study for those of us who may be in Kansas and who
10 their patient comes in fromWnfield to Kansas Gty
11 with their scans, and it's easier to always do it
12 in Wnfield. That's a big deal for sone patients,
13 and you may end up scanning themthat day

14 energently, and you're conparing other scans. It
15 makes it nore difficult in many ways for the

16 i nvestigator.

17 DR. PAZDUR: To follow up on--remenber,
18 this criteria that we used were neant for response
19 criteria, not progression criteria, also, and so we
20 really need to revisit the whol e area.

21 DR TAYLOR  You have to define that.

22 DR. KELSEN: Dr. Rednman?
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DR. REDVMAN. | can't avoid a politica
statenment. So you're in favor of reinstituting the
fundi ng budget to the cooperative groups up to the
| evel that was approved?

[ Laught er.]

DR PAZDUR. | love all cooperative
groups.

DR KELSEN: O her discussion?

[ No response. ]

DR KELSEN. Wbuld you like us to vote on
this point for you?

DR PAZDUR: Yes.

DR KELSEN. So |I'mgoing to phrase the
question as follows: Wen a surrogate endpoint for
clinical benefit is needed in advanced col on
cancer, the preferred endpoint is progression-free
survival. Yes means yes, and no woul d nmean t hat
you don't accept that.

M5. ROACH. Does yes nean yes with all the
caveats we've put in there?

DR KELSEN. Yes al ways neans yes with al

t he caveats.
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1 M5. ROACH: Yes.

2 DR SARGENT: Yes.

3 DR, O CONNELL: Yes.

4 DR BRAWLEY: Yes.

5 DR. MARTI NO  Yes.

6 DR TAYLOR  Yes, but | would like to see
7 it validated in sonme way.

8 DR REAMAN: Yes.

9 DR REDMAN: Yes for PFS.

10 DR. KELSEN. Yes.

11 DR. CHESON:. Yes.

12 DR GEORGE: Yes.

13 M5. HAYLOCK: Yes.

14 DR. CARPENTER:  Yes.

15 DR RODRI GUEZ: Yes.

16 DR. DuBROW  Yes.

17 DR KELSEN: Two unani nous votes.
18 So we will now go to--we're now

19 recomrendi ng PFS as the surrogate, and now t he

20 question--Dr. Pazdur?

21 DR PAZDUR. Before we get into Question

22 No. 3, | kind of want to lay out where our
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di scussions in the agency have gone, |ooking at
movi ng away from survival, because | think it's
inmportant for people to realize that this has
under gone extensive discussion in the agency for
years. GCkay? And we can't just |ook at this as,
you know, one day we got up and we just think PFS
is better than survival

And when you' re di scussing these
questions--and | think this is particularly germane
in colorectal carcinoma as we have nobre and nore
agents avail able--the results of the oxaliplatin
first-line trial | think is a good exanpl e of
this--is the effect of--confounding effects of
t her api es.

In essence, when we began our discussion
on Monday, which nany of you weren't here, we laid
out sone principles that one reason or severa
reasons to nove away from survival mght be sone
di sadvant ages. These woul d incl ude crossover or
confoundi ng effects of other therapies, if there
was a particularly long followup in the natura

hi story of the disease, for exanple, in indolent
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| ymphomas or carcinoids where it woul d be al nost

i mpossible to |l ook at survival data in a

meani ngful |y expedited fashion; and, thirdly, the
| arge numbers of patients that are frequently
required.

But we have to have a reason of why we're
moving away. |t can't just be we wake up one day
and, okay, we have a new conmittee here, the
committee five years ago or ten years ago voted on
survival, and now that there's new menbers here.

So 1'd like to hear sone discussion of why
in this particular disease setting--and perhaps
I"ve already laid it out for you--is the reason

DR. KELSEN: Ckay. So we'll open that for
di scussion. Dr. O Connell?

DR. O CONNELL: I think you did |ay out
t he- -

DR PAZDUR. Not to |lead you

[ Laught er.]

DR. O CONNELL: Well, you don't have to
| ead very hard because that's exactly what | think

It's interesting that the treatnent of colorecta
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cancer is migrating--is beconing much nore simlar
to the treatnment of breast cancer over the years.
And nmany of the issues that we as G oncol ogi sts
never had to face before, we're suddenly confronted
with. And with the multiple alternative drugs that
are now available, it nakes it very difficult to
use survival as a primary endpoint to evaluate the
initial treatment because of the effectiveness of
sal vage therapy. | think that's the main reason to
consi der progression-free survival as a valid
regul atory endpoi nt.

It's not so much to shrink the sanple size
or decrease the cost of doing clinical trials or
necessarily to nake themnore efficient. It wll
achieve all of those effects, but the real reason,

I think, is that we now have to contend with--and
it's a very good thing to contend with--the
ef fecti veness of sal vage therapy.

DR KELSEN. QO her conments fromthe
committee? Dr. Ceorge?

DR CEORGE: To follow up on that, M ke,

are you saying then that progression-free surviva
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is aclinical benefit? Because | think we don't
have the evidence for the surrogacy issue. But is
it aclinical benefit in the sane way just by
simply del ayi ng progression that is sonehow in
itself a benefit?

DR. O CONNELL: It's a nuch nore
controversial point, | think, than with
di sease-free survival in the adjuvant situation,
because here these patients all have netastatic
di sease, advanced, incurable malignant disease, by
definition in going into the study. There's not
the psychol ogi cal benefit or psychol ogi ca
detrinment of realizing that you have a recurrence
in the adjuvant situation. You know that you have
i ncurabl e malignant di sease as you go into these
treatnents. So you don't have that psychol ogica
i mpact in the advanced di sease setting.

And if one | ooks at a one- or two- or
t hree-nonth extensi on of progression-free surviva
but pays the price of a 25- or 50-percent rate of
grade 3 and 4 toxicity, how much clinical benefit

has really accrued to the patient? And so |'mless
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convi nced that progression-free survival is of
clinical benefit inits own right. | think that it
is reasonably predictive of survival. | don't
think that the data is nearly as robust for
progression-free survival as it is for disease-free
survival in the adjuvant situation. But the
AstraZeneca data that we heard today, the two
trials that Dr. MIler presented, and a

met a-anal ysis that was referred to, all suggested
that progression-free survival did have some
correlation or surrogacy to overall survival

Now, Dr. Sargent may have sone additiona
information that mght tend to go a bit against
that argument, and perhaps he shoul d share another
met a-anal ysis that | wasn't aware of.

DR SARCGENT: | think the data is actually
relatively consistent on this point, and that is
that there is a noderate correl ation between PFS or
TTP and overall survival. The data that was
presented today had a proportion expl ai ned of about
50 percent. Previous anal yses have al so shown

about a 50-percent proportion explained. Sone
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relationship--1 think it is actually pretty well
established that it's not a surrogate marker in
this case. | think further anal yses are probably
required, but there certainly, fromny opinion, is
not evidence of formal surrogacy in this case.

DR PAZDUR. Could |I nake a point or ask
you a question? This was done froma
retrospective--a neta-analysis, | take it, your
statenment s?

DR. SARGENT: There is a publication by
Bur zykowski and col | eagues in 2001, Journal of
Royal Statistical Society Series C, that actually
did explore this exact point. It was a limted
anal ysis, and they actually concluded that there is
no evidence to support formal surrogacy of
di sease--actually, | believe that was TTP and
overall survival. Not to say they didn't consider
that there was a relationship. There is a
relationship, there is a correlation, but it does
not neet formal surrogacy criteria.

DR PAZDUR  The issue that | wanted to

bring up is if it was a meta-anal ysis done on
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1 earlier trials, renmenber the magnitude of the

2 effect has a great deal to do with the relationship
3 bet ween the surrogate endpoint and the eventua

4 outcone. |If we took a | ook at response rates, for
5 exanple, in colon cancer, the response rates in the
6 5FU era were 15 percent, with 5FU-| eucovorin, and

7 now we' re approachi ng 45, 50 percent in sone

8 trials. Again, partial responses.

9 Woul d you take a | ook at--do you think

10 that that could have had some influence on it?

11 DR. SARGENT: Absolutely. | think you can
12 only--a surrogate is only as--can only be as strong
13 as the effect is. And if there's a nodest effect,
14 then the surrogate can only do so nuch. So |I guess
15 my point is that with respect to 5FU based

16 treatnments where the anal yses have really been

17 conducted, the multi-study anal yses, they haven't
18 denonstrated it. It indeed becone stronger with

19 respect to the new regi nens, but those anal yses

20 just haven't been conducted at this tine point.
21 DR KELSEN: Ms. Roach?
22 M5. ROACH: | have a question for Dr.
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1 H rschfeld or Dr. Keegan. Along this line, as the
2 new -and | know |I' m not supposed to talk about the
3 stuff com ng down the pike, but there are sone

4 things in the pipeline that seemfairly close to

5 coming to FDA for evaluation. And they are nuch

6 |l ess toxic, or at least that's ny inpression. And
7 one of the things that--one of the issues that

8 comes up with treatnent on a consistent basis is as
9 you're dealing with people who are progressing, you
10 don't want to put themin--1"msorry. It's been a
11 | ong day for everybody. You don't want to expose
12 themto a toxic therapy, but if the therapy isn't
13 toxic, does that change the whol e endpoint

14 di scussi on? Does that change the fram ng of the
15  discussion?

16 DR. KEEGAN. | would say that for sone of
17 the biologic products where there's been a

18 perception that they have a rel atively nodest

19 toxicity profile nore in the range which is

20 observed wi th hornonal therapy, that that has been
21 taken into account in that the presunption is, as

22 for many of the hornonal therapies, rightly or
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1 wongly, that there isn't really a lot of

2 treatnment-rel ated toxic deaths, which was part of

3 the feeling behind the need to assess survival for

4 the nore toxic anti-neoplastic therapies.

5 I think ny concern is that we started with

6 the presunption that biologics mght not be very

7 toxic, and | think what we're seeing is that what

8 they really have is a very different toxicity

9 profile. For instance, we don't see traditiona

10 cytopeni as and al opecia, but we see other things.
11 And that | think we don't have a | ot of experience

12 wei ghing into whether or not that could ultimtely

13 have a very negative effect both on, you know,

14 quality of life or even survival if they could do

15 that. | think that that's one of the concerns.

16 I think the other is that |'malittle

17 | eery of going--1 understand what Dr. Sargent said

18 about the fact that we've got a |lot of data with

19 anti-neoplastics and we don't have a |lot of data

20 with the biologics yet to know if the sane

21 predictability, the sane rel ationships are going to

22 hol d.
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So | think we're | ooking at two changi ng
fields at the sane tine, and it's a little hard to,
on the one hand, say, well, I'msure that all the
efficacy relationships will hold but the toxicity
issues won't really apply, they shouldn't cone into
pl ay here.

| would rather consider if we were going
to treat themin a simlar fashion, treat them kind
of simlar across the board, by and | arge, and not
make a presunption before we have the data that, in
fact, they m ght have the sanme kind of surviva
i mpact or toxicity concerns that sone of the nore
tradi tional products--or at least not with as
little informati on as we have.

DR H RSCHFELD: 1'd like to respond al so.
I think the biggest driver in terns of the
attractiveness of the therapy is not the anticipated
toxicity, but it's the effect size. And
think with the evolution of small nolecules as well
as the biologics and i nmunot herapi es, we wl|l
al ways evaluate the toxicity versus the benefit in

maki ng deci sions. And presunably the benefit would
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al ways outwei gh whatever toxic events or adverse
events may occur. But what drives the field
forward is the effect size, and there we will have
to see as these data cone in. And then we can go
back to Dr. Sargent and ask himfor a new anal ysis

M5. ROACH | have kind of a foll owup on
that or just a conmment real briefly. | think this
di scussi on shows how conplex this issue is, and
think that transparency of process and product is
critically inportant to bring people along as we're
dealing with all of these different shifts in the
| andscape. And | would urge FDA to be nore
forthcoming during reviews and approvals. For
exanpl e, posting the material, the briefing
material for ODAC is great. That still |eaves an
awful lot of products where that kind of naterial
isn't posted. And | think that that's the kind of
thing that will help bring the comunity al ong and
hel p t hem understand why you all are choosing to do
what you do.

DR H RSCHFELD: All approved products

have--just a point of information, all approved
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products have the revi ews posted now on the
Internet. The only reviews that are not avail abl e
publicly are for those products which are not
approved at the tinme they're submitted.

DR. KELSEN. Dr. Taylor?

DR TAYLOR. | want to go back to the fact
that we haven't validated this. I'ma little bit
unconfortable in that | understand the probl ens
with survival and |'mvery accepting that we don't
have good ways of determ ning these things. But
we' ve kind of thrown out response rate for various
reasons, partially because we don't think it
necessarily correlates with survival, and now we're
going to be willing to accept what | would have
defined as stabl e di sease on a nunber of Phase |
trials in that patients aren't progressing, they
have very stable disease. And | think we do have
to validate whether that truly nmeans sonet hing.

I"'malso less willing to say it is a
clinical benefit as | see a lot of people in the
palliative care setting who are not progressing but

have very m serable lives. And you can have a very
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stabl e di sease and have lots of synptons, and |I'm
not sure that it--1 just really hope that we can
find a way to validate this or find sone other
neans.

DR. PAZDUR: Let me address that issue.
You know, when we're talking about stable disease,
we're usually tal king about a single-armtrial
Here we woul d be requiring a random zed study with
a robust finding in this, and I think that's other
areas that we mght want to di scuss, how robust,
how real that finding is.

Renenber from my previous coments, we
have to first figure out if it's real, and then the
robustness of this and its relationship to toxicity
conmes into play here, to get back to one of the
poi nts Nancy was addressi ng.

The ot her issue that--you know, we are
fixated on this correlation between survival and
PFS, but renenmber, one of the other issues that has
been promul gated by the agency is not only is the
effect of a drug could be mani fested by an

i mprovenent in the quantity of life, but also in
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377
the quality of one's life. And I'mnot talking
about quality-of-life tools here. |I'mtalking
about if people would consider this a relatively
established surrogate if one had an inprovenent in
progression-free survival or an inprovement in
one's quality of life, perhaps even when they're in
that progression-free survival zone.

DR. TAYLOR: | think that's harder to
define, though, and it certainly in a group is a
much harder thing to define, because as you work
with people and talk with them there are sone who
are willing to trade comng to the doctor and
t aki ng chenot herapy and others who are not. So |
think it's a much nore difficult--1"mnot sure it's
your perfect answer.

DR WLLIAMS: | just want to make the
observation, | think Dr. O Connell suggested that
at first recurrence, nost patients are
asynptomatic; but then they subsequently progress
and are synmptomatic. So | woul d guess that at
least in the first-line setting, nost of those

stabl e di sease patients woul d not be predom nantly
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1 synptomatic until they progressed again. That |'m

2 just reading into your earlier coment, Dr.
3 O Connel |
4 DR. TAYLOR | think it depends on when

5 they get to go on the study and when they decide

6 and whether their doctor told themto wait unti

7 they were synptonmatic to take treatnent.

8 DR. KELSEN: Dr. O Connell?

9 DR O CONNELL: | wonder if | can ask Dan
10 to comment on the data that was presented at the
11 wor kshop where there were 1,000 patients treated
12 with irinotecan-based conbi nati on chenot her apy,

13 where there was a substantial difference in

14 treatnent effect, about 50-percent objective

15 response rates with the irinotecan conbi nation

16 treatnments conpared to the controls.

17 In those patients that received the

18 i rinotecan-based treatnents, tine to tunor

19 progressi on--not progression-free survival in that
20 anal ysis but time to tumor progression was highly
21 correlated with overall survival, even when

22 corrected for various prognostic discrimnants

file:////[Tiffanie/C/Dummy/05040NCO.TXT (378 of 403) [5/14/2004 1:38:14 PM]

378



filex////ITiffanie/C/Dummy/05040NCO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

within a Cox covariate nodel. |It's not a formal
test of surrogacy, but does that data convince you
or make you think that time to tunor progression
woul d be a reasonabl e predictor of survival?

DR. SARCGENT: It's part of the puzzle, but
two trials looking at a single agent | don't think
are sufficient evidence, at |east to convince ne.

DR KELSEN: O her discussion fromthe
comittee?

[ No response. ]

DR. KELSEN: So a minute ago, if we had to
choose a surrogate, we favored PFS. But the
question we're being asked nowis a different
question, so I'll read this again before we vote on
it.

For approval of drugs for first-line
t herapy of advanced col on cancer, presunably Stage
IV, could PFS/ TTP, understandi ng our previous
di scussi on, benefit of a new drug conpared to a
standard first-line regi nen conparitor on justify
regular or full drug approval? And then the agency

has got a small comment: Assune the standard
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control armhas a known small survival benefit.

So we're now being asked to vote upon,
unl ess we have further discussion, the issue of
whet her we woul d recomrend regul ar drug approval
I don't know whether we'll then discuss it would
have a role in accel erated approval or whatever

O her discussion before we go to a vote?

[ No response. ]

DR KELSEN. Ckay. |If not, Ms. Roach?

M5. ROACH: Can you start over there this

time?

[ Laughter.]

DR KELSEN. Sure. Dr. DuBrow?

DR. DuBROW  Yes.

DR RODRIGUEZ: Since |'ve gotten |ess
convinced as |'ve heard later comments, | think ny

answer is no.

DR. KELSEN: John?

DR. CARPENTER: |'m going to abstain on
this. |'mnot sure.

DR. KELSEN: Ckay.

MS. HAYLOCK: Yes.
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1 DR, GEORGE: No.

2 DR. CHESON:. Yes.

3 DR KELSEN: Yes.

4 DR. REDVAN. Yes, as long as we get to the

5 answers of four.

6 DR REAMAN: Yes.

7 DR. TAYLOR  No.

8 DR. BRAWLEY: Yes.

9 DR, O CONNELL: Yes.

10 DR. SARGENT: No.

11 M5. ROACH: No, not until we have all of
12 the above.

13 DR PAZDUR. A relatively m xed vote,

14 take it.

15 DR KELSEN. It's an eight to five vote.
16 DR. PAZDUR. Eight to five. Okay. Let ne

17 throw out this suggestion for you. How about we're

18 in a situation where we have a reason--we have an

19 i nprovenent in progression-free survival or tine to

20 progressi on, and the survival advantage is not

21 denonstrat ed; however, there is convincing evidence

22 that there has been crossover of therapies that
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could explain why we're not seeing a surviva
advantage. Should we accept in that situation the
effect on the "surrogate" of tinme to progression?
And this is a real live exanple of many years ago.

DR. KELSEN: Yes, it certainly is. Open
for discussion. There's a confounding variable
that may have affected survival

DR. PAZDUR: You can postul ate a reason
why you have not denonstrated a survival effect,
for exanpl e, confounding of the survival analysis
by crossover.

DR BRAWEY: But, Rick, by the sane
token, a placebo would do the same thing.

DR. PAZDUR: No, |I'mtalking about if you
have a known--you know, if you have, say, a
standard t herapy or sone--you know, not a
pl acebo-controlled trial we're talking about. |'m
tal king about if you have a reason to deviate from
your suggestion here, would there--let ne ask it in
another way. |Is there any situation where you
m ght deviate fromthis suggestion?

DR. SARGENT: | would deviate if two
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1 circunstances were present: A we have substanti al
2 evi dence of differential crossover; and, B, there
3 is atrend in survival in the appropriate
4 direction. It may not be significant, but at |east
5 it's consistent with the PFS results.
6 DR PAZDUR: Just to clarify, | realize
7 you answered the question in the affirmative. For
8 those who felt negatively about it, okay? And
9 that's who |I'm addressing this question to. Wuld
10 there be--
11 DR. KELSEN: | think it's appropriate--
12 DR PAZDUR. --sensitivity to not being so
13 dogmatic as saying, no, | will only accept surviva
14 in those peopl e.
15 DR KELSEN: And this further discussion
16 i s appropriate because, clearly, the nmagnitude of
17 the vote indicated how big the unease is and how
18 controversial this point mght be.
19 Is there any other discussion? Yes, Dr.
20 Geor ge?

5B DR CEORGE: | think ny unease about it

21

22 was because, unli ke di sease-free survival in the
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adj uvant setting, progression-free survival | don't
thi nk has been established in the same way as the
surrogate, nor is it obvious to ne that it's the
same--has inherently sonmething init that's a
clinical benefit all by itself.

Now, with respect to the crossover issue,
I'"ve nade this point before, but no one seens to
listen, but I'lIl say it again just for a genera
point. That is, | think this falls into the
exanpl e of sonething where you would |ike to get
the answer to sonething but you can't get it; that
is, you say | have this new treatnent and |'m going
to conpare it to the standard. 1'd really like to
know whet her it prolongs survival, but |I'm giving
this very early in the disease. | have all these

other things that are liable to be given at sone

poi nt for sone reasons that | can't control. And
all 1 can do is I'mdoing this random zed st udy,
and |'ll observe what happens.

My point about this is that is the answer;
that is, even--no matter what you try to do to try

to explain it, the answer is if | start off trying
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to give these two treatnments, in the current
setting with the avail able therapies and the
real -world situation, this therapy did not prolong
survival. Now, you can give reasons; it may be
because of crossover, may be because of other
therapies that were given. The answer is still the
sane. It didn't prolong survival

So that's when you would definitely |ike
to have sonething that could give you sone answer
that, like progression-free survival might tell you
somet hing biologically and say, all right,
sonet hing's going on here with this therapy. But
in the real-world setting, it doesn't prolong the
survival. So that's the answer with survival. So
if I"'mstuck with survival--

DR PAZDUR. Wuld you buy, for exanple,
progression-free survival in that situation, or in

any situation, to reasonably likely predict

clinical--

DR. CEORGE: Yes, that's what | was going
to get to. | think that it's like an accelerated
approval kind of thing. | don't know if you may
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want to tal k about that.

DR. PAZDUR: Let me give you the scenario
here so | think you people could understand the
real -worl d situation that we face frequently.

Qovi ously, peopl e devel op drugs and they are highly
touted to be very effective therapies, and there's
great interest on the part of patients to receive
these therapi es before they are approved. Many
times we're requested both in the first-line
setting, and even nore advanced di sease setting,
that at the time of progression people will get a
perceived effective therapy even though it hasn't
been approved. And, therefore, we can get into
probl emrs when we have a survival analysis because,
you know, both the groups of patients that are
randoni zed eventually will get the drug.

We saw that, for exanple, in the
third-line setting with oxaliplatin where the vast
majority of patients entered on the trial in the
third-line setting, |I'mtalking about, got the
drug. More, | think, for the nore advanced di sease

setting, the later disease--
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DR KELSEN: Since this is now a nore
pressing issue, let ne just |ook at Question 4, as
you wrap it into your discussion, because now that
we' ve indicated by a split vote that PFS/ TTP ni ght
be an acceptable standard for regul ar drug
approval, the agency wants to know a little bit
nmore, wants to know -does that nean they have to
have a big difference between these groups? Could

we di scuss the magnitude of that difference?

W frequently are tal king about trial and

trials, so could the committee coment on point 47
Dr. Redman?

DR. REDMAN:. Yes, just for those that
voted no, | mean, is it an absolute, or is it a
degree? |If you have a random zed trial, drug A
versus drug B, in a netastatic setting and the
progression-free survival of the standard is two
and the progression-free survival is ten nonths,
and yet it's going to take another three years to
find an overall survival advantage, is it an
absolute no, you won't accept that? O is it just

a degree? Because | think that is what 4 is
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asking. | nean, nobody's going to say, gee,
there's a three-week progression-free survival, you
know.

DR KELSEN. Well, | think the agency is
asking that question. That's exactly the question
t hat - -

[ Si mul t aneous conversati on. ]

DR. REDMAN: | think that's dependent on
the drug and its side effects, and | think that's
what clinical medicine is. You can't make a cutoff
and say, gee, you know, if it's one nmonth, six
weeks, you know, if we're going to do bone marrow
transplant, you're going to be in the hospital for
four weeks to get a four-week progression-free
survival, | mean--

DR. PAZDUR: --asking the question because
I want to get sonme degree of flexibility here on
wher e peopl e stand, because people see these votes
and obvi ously can conme down and say, well, ODAC
said this; therefore, you nust adhere to this. And
I"mjust wondering if we could have nore discussion

on people's flexibility on this point.
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1 DR KELSEN. So could we have coments--
2 DR. PAZDUR: Maybe magnitude of

3 di fference.

4 DR. KELSEN. Yes. ©Dr. Taylor, then Dr.
5 Cheson.

6 DR TAYLOR | think that, as Bruce has
7 said, | think you have to individualize it. |

8 certainly wouldn't--1 could be flexible if | saw a

9 dramatic difference between it. But | think that
10 we are choosi ng sonething that we haven't done

11 before, and we have to be very cautious. And

12 certainly some of the drugs we | ooked at yesterday,
13 they would have had a--it had been on the narket,

14 and | don't think that woul d have been appropri ate.

15 DR KELSEN. Dr. Reaman and then Dr.
16 Cheson.
17 DR. REANAN: I would be flexible al so,

18 although | voted affirmative. But | think in
19 general, the magnitude would have to be very
20 significant.

21 DR PAZDUR: You're not talking

22 statistical significance.
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DR. REAMAN. dinically significant, not
statistically.

DR CHESON. | think it's not only
quantity but it's quality, and one of the
di scussi ons yesterday we were tal ki ng about was
there sone change in performance status, was there
sonme change in synptonms. And there's a difference
bet ween two nonths of good life and two nont hs of,
as Sarah was tal king about before, really poor
quality of life. So | think you have to be
fl exi bl e and individualize sonewhat both on the
duration and what that duration means to the
patients. And for those sorts of studies, you
shoul d encourage themto obtain that other
i nformati on such as functionality--not necessarily
formal fact quality of life and those sorts of
things, although it's not a bad idea, but to get
ot her neasurenents that woul d support it.

DR. PAZDUR. One of the things as we asked
i n--perhaps--1 don't know if you want to coment
about it, we would ask or we have been asking--in

di scussing about this, asking for the trials to be
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powered for survival, obviously, and to | ook at
that issue also

DR KELSEN. Dr. Carpenter?

DR CARPENTER It might be helpful if we
just said that | think nost of us would be | ooking
in terms of nonths as opposed to days and weeks.

DR O CONNELL: Yes.

DR CARPENTER As far as an increase, if
you were to give an order of magnitude. Then if
you' re tal king about nonths, the other things that
woul d be critically inportant would be the things
that Dr. Cheson nentioned

DR KELSEN. Dr. Reaman?

DR. REAMAN: |I'mjust going to follow up
on Dr. Cheson's comment, and, Rick, | think you
mentioned that you were going to be preparing a
gui dance to industry, and | think it would be very
important to include as part of that the
suggestion, if not the requirenent, to do fornal
quality-of-life questions or to address those
i ssues.

DR KELSEN. Ms. Roach?
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M5. ROACH MWy nomwould love it if | was
a doctor.

I think the problemw th bl ack-and-white
answers on all this, while | understand you'd Iike
certainty, is that there's always a degree of
judgrment. And so | think looking at it in terns of
where we want to get and did we get there is maybe
more hel pful. So the orders of magnitude that you
all are tal king about are right by ny perspective.

| also think that in terns of the
evidentiary requirenents, there is a ton of really
interesting and intriguing inaging things com ng
down the pike, with volunetric measures and
activity and things like that. And | think if we
coul d use sone of what we do here to validate the
technol ogy as well as validate the drug, it would
be hel pful to everyone.

And | also want to put in a plug for
putting the fundi ng back to the cooperative groups.

DR. KELSEN: So if | could sunmarize, what
I think we've heard is that the conmittee was for

and has added gui dance about it being but a
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substantial difference in PFS/TTP, and the
magni t ude of the evidence would be quite
convi nci ng.

Do you want us to discuss 5 as well
or--okay. So I'll go to the last point on the
agenda, which is: |[If one accepts PFS/ TTP, what, if
any, survival evidence should be needed? And the
agency specifically wants to know whet her the
studi es should be powered to rule out a negative
i npact on survival and whether or not they should
be, on the converse, powered to |look for a
realistic inprovenent in survival. So if one
accepted TTP or PFS. Dan, if you want to make a
comrent, or Steve?

DR SARGENT: Well, ny coment with
respect to 5(b) is a three-nonth inprovenent in TTP
that mght translate into a three-nonth inprovenent
in overall survival are very different el enents.
And requiring a trial, given the answer to No. 3
was yes, requiring a trial to be powered for
overal |l survival nay indeed be prohibitive given a

nodest benefit that may be expected in overal
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survival .

DR WLLIAVS: | think this was witten
considering a very realistic setting, whereas the
conpetitor drug out there does have a surviva
advant age of two years. And | think, you know -two
months, I'msorry. Right. So in that setting,
mean, you have to think about would you or would
you not be ruling out that you were inferior to the
ot her drug.

DR. SARGENT: | think 5(a) is very
reasonable. To rule out a decrenment is very
different than having power to denobnstrate an
i mprovenent. And so | think my opinion on 5(a) is
yes; 5(b) is probably no.

DR KELSEN. Dr. Ceorge?

DR CEORGE: Wen | first saw 5(a), |
interpreted it alittle differently. | thought you
were | ooking at some non-inferiority trial which
woul d--1 woul d have said no because it's huge. But
to rule out a specific decrement, | think it's a
good idea to look for that to nake sure that it's

not done and to have that prespecified is a good
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i dea.

For (b), I'ma little less sure. It
depends on the--you know, | guess the realistic
i nprovenent, | don't know what that neans exactly,
but - -

DR PAZDUR. Well, even now, obviously,
when we ask for powers to be--the trials to be
powered, there is a guesstimation of an effect.

One of the reasons why we are interested in this is
obviously we are facing increasing nunbers of
single trials that are coning to us, and sonetines
trials that are underpowered, which |eaves
everybody in a quagnire of what to do with these
trials. Do we have a real treatnent effect? A
fear that if we go to a tine to progression or
progression-free survival that would require a
fewer nunber of patients, we'll see a gradua
decrease in the size of patients nunbers that are
being entered on trials.

Again, if we never ask a survival question
and power for sonme type of survival inprovenent,

okay--and renenber, we're asking for a robust
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finding in tine to progression which would probably
translate into a smaller survival effect. One
shoul d be able to see that.

DR CEORGE: What | was suggesting in this
setting, it would be not necessarily to power to
detect realistic inprovenent, as you've stated it
here, but to design the study appropriately based
on the tine to progression and then | ook at--then
address the issue carefully of what that neans,
what ki nd of things you could pick up with respect
to survival, and when you could pick themup, and
make sure that--1 mean, |'mjust saying this in
sort of a subjective way. You'd have to just
assess whether that seenms reasonable, in other
words, not do it in the usual way you design a
study where you say |I'mtrying to pick up this kind
of difference, but just say in this setting | can
pick up this sort of difference at this time during
the analysis. You know, giving plots, in other
words, instead of just picking a point and saying
have a specified power at this alternative.

DR. WLLIAMS: | have to say | interpreted
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the question a little bit differently. | actually
hel ped to wite it. But to rule out a surviva
decrenent, | nean, one interpretation could be
there's another drug out here with a two-nonth
benefit and maybe |I'm being conpared to it. | want
to make sure | haven't |lost some of that. So that
could be not very different froma non-inferiority
study; whereas, (b), you know, sonebody can al ways
make sone idea of how nuch survival you m ght be
detecting. So |I'mnot sure--do you have any
gui dance on (a) what we shoul d be | ooking for?
We've got a little progression advantage, perhaps
substantial, conmpared to a drug that has a
two-month increase in survival. Do we need in any
way to rule out we're losing that, or we just
presunme that we're not since we're--

DR. KELSEN:. One of your problens would be
because, as | think Mke said before--he had to
| eave--with nore and nore new agents com ng down
the line, where are you going to see where you | ost
the survival? | nmean, how will you do that? And

that's what | was wondering, because you'll now
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1 have a first-line therapy, a second-line. W're

2 tal king about a third-line therapy. You know, we
3 m ght get |ike breast cancer and have fourth-1line

4 and fifth-line therapies. And so where was it |ost

5 in this off-protocol, presumably, |ist of agents
6 that the patient got? And |I'mnot sure

7 procedural ly how you'll be able to identify that
8 quite so easily, but 1'd be interested in how it

9 statistically could be approached.

10 DR. CEORGE: This could be a real problem
11 if youre looking at it the way you just expressed,
12 as sone kind of non-inferiority. It would be a

13 real problemin doing the studies. And | think

14 that's not what you want to do because that's--you

15 know, they would be huge trials to answer--| nean,

16 to not really address the really inportant

17 questions in this area.

18 So | think you have to do sonething kind

19 of pragmatic, is what |'mthinking here, that you

20 woul d specify in the design something about what
21 you're going to be looking for. But you don't

22 design the study to be definitively sure that
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you're not nore than some small decrenent bel ow the
control

DR WLLIAMS: So you're suggesting sone
kind of--basically a safety type decrenent, in
other words, | can rule out that, you know, |'ve
i nduced sone sort of survival decrenent.

DR. KELSEN. | think one of the problens,
you know, in this, since we're talking about a
di sease, in this disease, not like small-cell |ung
cancer, for exanple, if the patients who enter the
first-line study are really al nost asynptomatic or
to a large anount asynptomatic, you have this
window. So it's not--if you don't get theminto
remi ssion on the first regimen you won't have tinme
to get to that second reginen. And so it would be
really hard for you to look, | think, for that you
| ost two nonths somewhere in there, but you'll have
hopefully nore than one shot with currently

avai | abl e t herapy.

I"msorry. M. Roach, you had a question?

Ch, Dan?

DR. SARGENT: | think nmy proposal would be
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sonewhat of a confidence interval -based approach
where we may not see an advantage for overal
survival, but we have a sufficient sanple size to
estimate our confidence interval around our
estimated effect on overall survival that does
exclude a decrenent in survival. So hopefully the
hazard ratio, you know, may not be significant, but
at least is in the right direction and the
confidence interval is tight enough that we're sure
that it's not indeed a decrenent.

DR. WLLIAVMS: And | guess the $100
question is: What is the size of that decrenent?

DR SARCENT: | think it's relevant to
what the inprovenent was conpared to the previous
st andar d.

DR KELSEN: Have we been able to answer
the questions that the agency posed? Are there any
ot her questions that you'd |like us to discuss or
any other points you'd like us to discuss today?

DR. PAZDUR: W did have the rectal cancer
question, and | don't know if that is sonething

peopl e would entertain at this tine, whether a
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difference with rectal recurrence would signify
clinical benefit. And we're talking about probably
adjuncts to radiation therapy, that type of a

si tuati on.

DR. KELSEN: And just to refresh people's
menory, when Dr. O Connell gave his presentation
you mi ght renmenber that he said the third point
fromthe workshop, in addition to what we've
covered today, was a reconmendation that at
three-year disease-free survival--sorry, three-year
freedomfromlocal failure in rectal cancer was a
very neritorious thing to have because of the
synptons, and the agency | think is asking for
gui dance and what's the view of the comrittee in
vi ew of that.

DR CARPENTER That's regularly
associated with synptons, and it seenms to be--that
seens to be easier because clear delay or avoi dance
of major synptonms is just going to be a benefit, it
seens to ne.

DR KELSEN. Yes, the issue they'd face

is, you know, how you validate that they failed
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locally but that's an inaging--doing carefu
i magi ng question

DR CARPENTER That's definabl e.

DR KELSEN: Yes, that's definable.

DR. CARPENTER: You coul d nake somne
criteria of how you're going to do that.

DR. KELSEN. |Is there any other discussion
about that?

[ No response. ]

DR. KELSEN. Because we're nmaking a broad
recomrendation in a few mnutes. But it sounds
like there's support for the workshop's concl usion
that this is an inportant issue for the agency to
consider as a different way of approving an agent.

Any ot her issues you would Iike us to
di scuss?

DR. PAZDUR: Not that | amaware of. |'m
cogni zant of the short discussion on this. W
woul d bring it back to the conmmittee or for
external discussions with our consultants before
we' d make any final agreenents regarding the latter

poi nt, because | realize we haven't had sufficient
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di scussion on that. And plus nany of the nenbers
have already left.

DR KELSEN: If that's the case and
there's no further discussion, | want to thank the
menbers of the committee for their participation
today, also for the opportunity to chair the
session. Thank you very rmuch.

[ Wher eupon, at 4:44 p.m, the neeting was

concl uded. ]
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