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PROCEEDIL NGS (8:00 a.m)

M5. DAPOLI TG  Good norning, nenbers of the
commttee, invited guests, and public participants. |
would i ke to welconme all of you to this, the 21st neeting
of the Biol ogical Response Mddifiers Advisory Commttee. |
am Gail Dapolito, the designated federal official for this
nmeeti ng. Should anyone in the audi ence need to communi cate
with the commttee, please do not directly approach the
commttee nenbers. Please wait for a schedul ed break in
the agenda and see ne. | wll relay your questions to the
comm ttee.

Today's presentations and committee di scussions
will be open to the public. At this time, | would like to
announce that in the absence of Dr. Julie Vose, Dr.
Virginia Broudy will be the acting chair of today's
meet i ng.

| would now like to ask that the nenbers seated
at the head tabl e please introduce thenselves to the
audi ence by stating their nane and affiliation. If we
could start on ny left with you, Dr. Hunsicker.

DR. HUNSICKER: |'m Larry Hunsicker fromthe
University of lowa Hospitals and C i nics.

DR JONSSON: | ' m Johann Jonsson. l'ma

nt _criranonn 1.1 Nart haorn \/ r~1 N1 A diroctor ~f + hno
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ki dney and transpl ant program at the | NOVA Fairfax
Hospital .

DR BERVAN: I'mEllin Berman from Menori al
Sl oan- Kettering Cancer Center in New YorKk.

DR. WOODLE: Steve Wodle fromthe University

of Chi cago.

DR ANDERSON: French Anderson, USC School of
Medi ci ne.

DR. O FALLON:. Mke O Fallon, Mayo dinic.

DR. BROUDY: Virginia Broudy, University of
Washi ngt on.

DR. KLEI NERVAN:  Eugeni e Kl ei nerman, M D.
Ander son Cancer Center.

DR GRIM Paul Gimm University of Manitoba,
pedi atri ¢ nephrol ogi st .

MS. MEYERS. Abbey Meyers, National
Organi zation for Rare D sorders.

DR. SUTHANTHI RAN:  Mani kkam Sut hant hi ran from
New Yor k Hospital -Cornell Medical Center.

DR. STEIN. Katie Stein, Division of Mnoclonal
Anti bodi es, CBER

DR VEISS: Karen Wiss, Division of Cdinical

Trials, Center for Biologics.

M DAROHHFO—We—have—a—couple—of—rerbers—who——
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will be joining us late, Dr. Hugh Auchi ncl oss and Dr.
Ri chard Goldsby. Dr. Carole MIler from Johns Hopkins has
just joined us. In addition, we have two nenbers who won't
be here today, Dr. Hardigan and Dr. Hann.

| would now like to read into the public record
the conflict of interest statenent for this neeting.
"Pursuant to the authority granted under the conmttee
charter, the comm ssioner of FDA has appointed Dr. Law ence
Hunsi cker and Dr. Mani kkam Sut hant hiran as tenporary voting
menbers for Topic 1. In addition, the director, Center for
Bi ol ogi cs Eval uati on and Research, has appointed Dr. Paul
Gimmand Dr. Johann Jonsson as tenporary voting nenbers
for Topic 1, and Dr. Janice Gabrilove as a tenporary voting
menber for Topic 2.

"Based on the agenda nade available, it has
been determned that all financial interests in firns
regul ated by the Center for Biologics Evaluation and
Research whi ch have been reported by the participating
menbers and consultants as of this date present no
potential for an appearance of a conflict of interest at
this neeting, with the follow ng notations to preclude even
t he appearance of a conflict of interest:

"Dr. French Anderson, a waiver was approved by

+ hao anc art i~ atiAan 11 +ho
A>3 A~ AN} LELEL] Crre
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comm ttee discussions and deliberations on Topic 1

"Dr. Hugh Auchincl oss, a waiver was approved by
the agency permtting limted participation in the
comm ttee discussions and deliberations for Topic 2. Dr.
Auchincloss wll not vote on Topic 2. Dr. Auchincloss has
di scl osed he will receive conpensation for attendance in
the future for sem nars supported by a regulated firm

"Dr. Virginia Broudy, the agency approved a
wai ver on Novenber 8, 1995, regarding stock holdings. The
hol di ngs remai n unchanged.

"Dr. Janice Gabrilove, the agency approved a
wai ver permtting her full participation in the conmttee
di scussions and deliberations on Topic 2.

"Dr. Paul Ginmm a waiver was approved by the
agency permtting his full participation in the discussions
and del i berations on Topic 1.

"Dr. Lawrence Hunsicker, a waiver was approved
by the agency permtting his full participation in the
di scussions and deliberations on Topic 1

"Dr. Eugenie Kleinerman, a wai ver was approved
by the agency permtting her full participation in the
commttee's discussions and deliberations on Topic 1. Dr.

Kl ei nerman is excluded fromparticipating in Topic 2.

FREILICHER & ASSOCIATES, COURT REPORTERS
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14
the National Organization for Rare Di seases, received
donations in 1997 fromregulated firns that could be
affected by the comm ttee discussions.

"Dr. Carole MIler disclosed participation in
two unrelated grants awarded by a regulated firm Dr.
M Il er has reported receiving conpensation froma regul at ed
firmfor speaking on a subject unrelated to the particul ar
matter that the conmttee is discussing.

"Dr. Steve Wodle, a waiver was approved by the
agency to permt his limted participation in the
di scussions of Topic 1. Dr. Wodle will not vote on this
t opi c.

"The follow ng nenbers, tenporary voting
menbers, and consultants have no interests to disclose:
Drs. Berman, ol dsby, Hardi gan, Jonsson, O Fallon
Sut hant hiran, and Ms. Heinemann. In the event that the
di scussions involve other products or firns not already on
t he agenda, for which FDA's participants have a financi al
interest, the participants are aware of the need to excl ude
t hemsel ves from such invol venent, and their exclusion wll
be noted for the public record.

"A copy of the waivers are available by witten

request under the Freedom of Information Act.
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participants, we ask in the interest of fairness that they
address any current or previous financial involvement with
any firm whose product they wi sh to comment upon."

| would now like to turn the m crophone over to
our acting chair, Dr. Virginia Broudy.

DR. BROUDY: Good norning. Next on the agenda
is the open public hearing. Gil, please call to the
m crophone any speakers who have nmade requests to address
the commtt ee.

M5. DAPOLITG As part of the FDA advisory
commttee neeting procedure, we hold an open public hearing
for nmenbers of the public who are not on the agenda and
woul d i ke to nmake a statenent concerning matters pending
before the commttee. | have not received any requests to
speak. |Is there anyone in the audience at this tinme who
woul d Ii ke to make a presentation or address the commttee
in this open public hearing for this norning's topic?

(No response.)

M5. DAPOLITO | see no response. Shoul d
anyone decide that they would |ike to address the
commttee, there will be another open public hearing at the

start of this afternoon's session.

Dr. Broudy, | turn the m crophone over to you
PR—BROJIB¥—Fhanrk—yreou—GCad
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It's nowtinme to nove on to Topic 1, and |
believe we will start with a brief introduction by the FDA

DR. RELLAHAN: Good norning. |'m Barbara
Rel l ahan. |I'mthe product reviewer fromthe Division of
Monocl onal Anti bodies at CBER. This norning we're going to
be di scussing biological |icense application 97-0736, which
is for the nonocl onal antibody Zenapax. This BLA was
submtted to the FDA on June 10, 1997, and the FDA review
commttee is listed on this slide.

Zenapax is a reconbi nant humani zed nonocl onal
anti body that is specific for the al pha chain of the human
| L-2 receptor, and it is being manufactured by Hoffmann-La
Roche, Inc. The proposed indication for Zenapax is for the
prophyl axis of acute organ rejection in patients receiving
renal transplants, and it is to be used concomtantly with
I Munosuppr essi ve regi nens, which woul d i ncl ude
cycl osporine-A and corticosteroids.

VWhat 1'mgoing to do in the next 5 m nutes or
SO is give you a very brief introduction into the structure
of Zenapax -- David Smth from Hof f mann-La Roche will go
into nore depth -- and then I'mgoing to go over what the
proposed nechani sm of action of Zenapax is and conpare it

to the mechani sm of action of the other prevailing

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

17

Agai n, Zenapax is a reconbi nant humani zed
nmonocl onal anti body. Approximtely 90 percent of it is of
human origin. 1It's an 1gGl i mmunoglobulin with a kappa
[ight chain. About 10 percent is of murine origin, and
this 10 percent consists pretty nuch exclusively of the
conplinmentarity determ ning region of the antibody,
al t hough a coupl e resi dues outside these regions were
conserved to help maintain the structural integrity of the
CDRs. The affinity of Zenapax for the al pha chainis
approxi mately 3x10° nol ar.

Now, T |ynphocytes are the primary regul ators
of antigen-specific imune responses, and so nost, if not
all, of the prevailing i munosuppressive drugs are actually
aimed at regulating the activity of T Iynphocytes. During
an antigen-specific T cell response, you can split the
response into two primary phases. The first phase invol ves
cross-linking of the T cell receptor which generates
signals, which leads to T cell activation. T cel
activation induces alterations in gene transcription, which
results in alterations in the surface receptors which are
expressed by T cells, and it also results in the production
of | ynphoki nes, such as IL-2 and IL-4, by the T cell.

These early activation events allow for and

nd : Lol e 0 _ hich
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the proliferative phase. One of the receptors which is
actually altered during these early activation events is
the IL-2 receptor. The high-affinity IL-2 receptor is
conposed of three unique chains. The al pha chain and the
beta chain in the receptor are able to bind IL-2, but it is
t he al pha chain that has the highest affinity and is
responsi ble for the generation of a high-affinity IL-2
receptor. The beta chain and the gamma chain are the
signal -transduci ng el enments of this receptor. These two
chains are expressed both in resting T cells and in
activated T cells. The al pha chain is not expressed in
resting T cells, and it requires activation events for its
surface expression.

Studi es that were done on the nurine anti body
t hat was used to generate Zenapax have shown that this
anti body is capable of conpetitively inhibiting the ability
of IL-2 to bind to the high-affinity IL-2 receptor.

Now, keeping all this in m nd, we can nove on
and split the nechanismof action of different
I mmunosuppressive drugs into three categories. The first
category includes agents which sinply result in a depletion
of T cells, and this is thought to be the mechani sm of

action of the nonoclonal anti-T cell receptor antibody

QKT Tha caornn ol aof antc rocultc 1A AN 1A i 1 AN
SANT I A~ A >] A4 A4 ~J LA LELEL] CATT LELBLLBLLE Al L BLERA AN
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of T cell receptor-nediated activation events. This group
i ncl udes the drugs cycl ospori ne-A and FK506, and these
drugs are thought to affect the activity of inmmunophilins,
which is required for T cell activation. The third group
of agents appears to inhibit the proliferative phase of the
T cell response, and this group includes steroids,
azat hi opri ne, nycophenol ate nofetil, and Zenapax.

Now, steroids, azathioprine, and nycophenol at e
nofetil inhibit proliferation by inhibiting or altering
gene transcription events and netabolic events which are
required for cellular proliferation. Zenapax is unique
fromthese other agents by virtue of the fact that it is
specific for the al pha chain of the IL-2 receptor and,
therefore, only affects the activated T cells, and its
proposed mechani sm of action is to inhibit the ability of
IL-2 to bind to the high-affinity IL-2 receptor and thereby
inhibit IL-2-dependent proliferation of activated T cells.

Thi s proposed nmechani sm of action is actually
supported by data that was generated during the clinical
trials of Zenapax, which showed that after a single
i nfusi on of Zenapax, there is saturation of the high-
affinity IL-2 receptors by 10 hours, and the IL-2 receptors

remain saturated for up to 64 days. Wth nultiple

at v
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affinity IL-2 receptor for up to 120 days.

Cl earance of the activated T cells doesn't
appear to be a mpjor nmechani sm because Zenapax is an |gGl
anti body, and it binds very poorly to FC receptors, plus,
during the clinical studies, there was not a significant
reduction in the nunber of CD25-positive cells. Therefore,
t he proposed nmechani sm of action of Zenapax woul d be that
it interferes with the ability of IL-2 to bind to the high-
affinity IL-2 receptor and thereby inhibits the IL-2-
dependent proliferation and expansion of activated T cells.

That concludes ny introduction into the
mechani sm of action of Zenapax, and unless there are any

guestions, we can nove on to the introduction by David

Sm t h.

Thank you.

DR SMTH  Barbara and | tal ked about -- well,
first of all, I"'mDavid Smth from Hof f mann-La Roche, and

I'"d like to thank the Division of Monoclonals for allow ng
us to present Zenapax to the conmmttee today.

Barbara and | tal ked about our presentations a
few weeks ago, and it turns out that we were so rmuch on the
same wavel ength, that | think we came up with very simlar

introductions. So | think what 1'd like to do is go

n 1ot
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You' ve al ready seen the proposed indication,
the wording. | just want to point out that Zenapax is a
uni que bi ol ogi ¢ product, and we're asking for an indication
in renal transplant patients at this tinme. Zenapax is part
of an i mmunosuppressive reginmen, and that regi men should
contain cycl osporine and steroids.

| think you're aware that this is a product of
reconbi nant DNA technol ogy, and we have reserved the
conplinmentarity determ ning region froma nurine nonocl ona
anti body and grafted that gene sequence onto a hunman |gG
sequence. The resulting product is what's referred to as a
hurmani zed nonocl onal anti body. The currently approved
generic nane is daclixi mab.

Just so we don't have anynore confusion, the
"xi" infix really refers to chimeric antibody. Since this
is a humani zed anti body, the proposed generic nanme is
daclizumab, with a "zu" infix. Because of the devel opnent
hi story of this product, a nunber of people that you'l
hear fromtoday wll refer to this by a nunber of different
names: anti-CD25, HAT, or humani zed anti - Tac.

The Zenapax clinical program began in 1992.

The first indication we pursued was for prevention of graft

versus host di sease foll ow ng bone marrow transpl ant. That

ol i al masmac diconnt i oniind nad van' ro haoarna + Adav, + A
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tal k about the renal transplant program That program
began in 1994 and enrolled a total of 630 patients; 336 of
them recei ved Zenapax. That nunber is inportant because,
as you'll see later on, Dr. Light's going to talk about
sone of the safety data. W pooled data froma nunber of
our studi es because of nearly identical study design.

There were four studies in the biologics
license application. W denonstrated efficacy in an
initial study that enrolled a total of 19 patients. W
al so conducted a Phase I/I11 study in which Zenapax was
added to an i nmunosuppressi ve regi nen that contained
Cel | Cept, cyclosporine, and steroids. This was a
phar macoki netics and safety study that enrolled 76
patients. There were two random zed Phase |11 doubl e-
bl i nd, placebo-controlled studies in our application. W
refer to these as the triple-therapy study and the doubl e-
therapy study. The triple-therapy study added Zenapax to a
standard regi nen of azathioprine, cycl osporine, and
steroids; the other study added Zenapax to a regi nen of
cycl ospori ne and steroids.

In a mnute, Dr. Flavio Vincenti fromthe
University of California wll take the podium Dr.

Vincenti is a nephrol ogi st who has been active in
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participated in three of the four studies in our |icense
application. Dr. Vincenti is going to tell you about the
state of the art in imunosuppression. He's going to go
t hrough sone of the currently avail abl e i nmunosuppressi ve
agents, and he's going to help define a role for Zenapax in
I NMrunosuppr essi ve regi nens.

Following Dr. Vincenti, Dr. Susan Light wll
present sone specific elenents of the nmechani smof action,
and then go through the study design for our Phase 1|1
study. Susan will then go into sone detail on our efficacy
results that denonstrate a clinical benefit for Zenapax,
and she's also going to go into sone detail on our
excel l ent safety profile.

Roche will conclude this nmorning with Dr.

Robert Kirkman. Dr. Kirkman is a transplant surgeon from
Bri gham and Wonen's Hospital at Harvard University. Dr.
Kirkman wi |l add sonme clinical perspective to our results
and in particular focus on a risk/benefit assessnent.

Dr. Vincenti?

DR. VINCENTI: Good norning. M nanme is Flavio
Vincenti. |'ma transplant nephrologist at the University
of California, San Francisco. | have participated in

several trials with Zenapax, and I'mdelighted to be here
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to you.

In the first slide, 1'd like to summarize the
drug's devel opnent over the past 50 years, as well as | ook
at the drugs com ng down through the pipeline as we reach
the mllennium | munosuppression started in 1960, when
several pioneers conbined azathioprine with cortisone to
initiate the first effective i Mmunosuppression. Several
pol ycl onal anti-|ynphocyte agents were introduced in the
1970s, al though only ATGAM was approved in 1982 for
treatment of rejection.

The new era of i munosuppression can be traced
back to the introduction of cyclosporine in 1983 that
resulted in a significant reduction in rejection and
i nproved outcone. |In 1986 OKT3 was introduced for the
t herapy of rejection and provided us a powerful tool to
reverse rejection, especially steroid-resistant rejection,
as well as severe vascular rejection. |In the 1980s we had
two exciting drugs, nycophenol ate nofetil and tacrolinus,
and then today as we stand in front of you to present the
data on Zenapax, the humani zed anti-CD25, | believe that
this drug will mark the renai ssance of i munosuppressive
therapy which is protein-based, with selectivity and little

toxicity.
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you can see, there is a slew of new drugs, small nol ecul es,
several humani zed anti bodi es, and then sone very novel
peptides, |ike antisense oligonucl eotides and IVHT pepti des.

Now, the thrust of nost of the
i mmunosuppr essi ve drug devel opnent had been to reduce acute
rejection. Increased norbidity is associated with
augnented anti-rejection therapy. Acute rejectionis still
the best predictor for the devel opnent of chronic
rejection, and there are increased costs associated with
treatment of rejection.

| would Iike next to personalize the inpact of
t hese drugs on transplantati on over the past 20 years. |
joined the faculty at UCSF in 1976/ 1977 as a transpl ant
nephrol ogi st on the transplant team At that point, in
cadaver transplants, rejection rates were at 90 percent,
graft survival at 1 year was 50 percent, 20 percent of al
patients never left the hospital with a functioning kidney,
had a nephrectony by the first nonth, and aseptic necrosis,
a hated and disabling conplication for patients, occurred
in at least 12 percent of patients. Twenty years |later,
rejection rates have dropped to 20 to 25 percent,
especially wwth the introduction of Cell Cept, graft
survival rate in cadaver transplants are 85 percent and
oHRg—herth +—toss—at——+rerth—s Fare—event—these
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days, and aseptic necrosis has really declined
tremendously, to 1 or |l ess percent, neaning that the
ort hopedi ¢ surgeon these days doesn't have to be part of
the transpl ant team

Now, for all the inproved outcones that | have
descri bed, the next slide shows that while patient survival
on a 1- to 2-year basis and the yearly graft survival rates
have i nproved over the past 20 years, and with a nmajor
i nprovenent with the introduction of cyclosporine, the
half-l1ife of graft, which is a good neasurenent of | ong-
termfunction, has inproved very slightly, from mybe 7.5
to 9.5 years, neaning these are the grafts that function at
1 year, and half of themw Il be functioning at 7.5 or 9.5
years.

The conti nuous | oss of these kidneys is due to
a concentrate of graft |oss secondary to chronic rejection,
or better yet calling chronic transplant nephropathy. Now,
the etiology of chronic transplant nephropathy is
mul tifactorial and includes both i nmunigated as well as
non-i mmut ed nechani sns. Acute rejection is still a major
risk factor. This is data derived from UNOCS, show ng that
pati ents who have no rejection have the best |ong-term

survival, those who have rejection have the poorest |ong-
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reversed have an outcone which is sonmewhere in between.

Del ayed graft function is also closely
associated wth rejection. Patients who have no del ayed
graft function have much better |ong-term survival than
t hose that have del ayed graft function, defined here as the
need for dialysis in the immediate first week after
transpl antation. Now, delayed graft function with a
perfusion injury |leads to non-specific inflammtion that
| eads to renal injury that nakes the graft nore susceptible
to rejection.

A major problemw th acute rejection is that
the recognition of the subclinical rejection is still a
problem W have had patients that never had the clinica
epi sode of rejection, yet surfaced many years later with
chronic rejection. Qher inportant nmechanisns are chronic
activation of the immune system whether with T cells,
antidonor antibodies, platelets, and growh factors.

Now, donor pathol ogy is another inportant
contributing factor to the progression of disease in the
graft. Especially the presence of sclerosis or vascul ar
di sease can only be aggravated, especially with the use of
sone of the i mmunosuppressive agents, such as cycl osporine

and tacrolinus. Hyperlipidem a, obviously, can deteriorate
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di sease. d onerul ar hypertension and hyperfiltration are
wel | known non-i mrune nmechani sns t hat produce chronic renal
failure, and especially in the kidney, with sonme decreased
nephron mass and with the addition of sone of the
I Mmunosuppressi ve agents, this can be certainly
accelerated. And, finally, both cyclosporine and
tacrolimus can produce ischem a-related fibrosis, and
clearly this is another major factor in progression of the
di sease.

So while we have a lot to celebrate in the past
25 years in terns of inproved outcone, clearly there are
still many issues that need to be resolved, and the next
slide shows sone of the unnmet needs that are currently
present in transplantation. The first one is worsening
organ shortage. W have close to 40,000 patients awaiting
cadaver transplants, yet we only get about 10,000 cadaveric
ki dneys every year, with another 2,500 donated fromliving
donors, and this has not changed nuch in the past few
years. So, clearly the need for Zenapax is there.

Hi ghly sensitized patients, patients who have
hi gh | evels of reactive antibodies, still have a problem
finding cross-matched negative kidneys, so that these
antibodies are still a value for transplantation. Acute
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optimal reginen is still unclear. Optinmal imunotherapy
for delayed graft function is still not there, and
hopefully with sonme of the nonoclonal targeting adhesion
nmol ecul es, we may be better able to deal with this. Then
we have to deal with the chronic drug toxicity and the
| ong-term conplications of these drugs, from nephrotoxicity
to cardi ovascul ar events, malignancy, and hepatotoxicity.

l'"d like to turn now to the various
I mmunosuppressi ve agents that are used in 1997 and maybe
give you a look to the future in terns of what their use
may be. The first two agents | will be discussing, both of
themare anti-T cell agents. ATGAMis a polyclonal anti-
| ynphocyte agent. Its current use is primarily for
i nduction in harvest patients, as well as for delayed graft
function. There is sone use also wth ATGAM for rejection.
Its major drawback is that we have to give a ot of protein
with it, and patients get susceptible to serum sickness. |
believe that this drug will be phased out in the future.
Quite frankly, the tinme of polyclonal antibody has cone and
I S going.

The next drug is OKT3, the murine anti-CD3
nmonocl onal antibody. | think this drug is extrenely

effective for induction therapy for high-risk patients or
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drug of choice for treating patients with severe rejection
or steroid-resistant rejection. The major drawback is the
cytokine rel ease syndrone. | think we're all famliar with
this syndronme. Patients have severe chills and fever, they
can devel op aseptic neningitis. Sone of these patients
devel op ARDS, require intubation, and spend tine in the
intensive care unit. Future use of OKT3, | think the
humani zed anti-CD25 will replace this drug for induction
t herapy, and hopefully for the future for rejection
t herapy, we will have a new generation of non-activating
humani zed anti-CD3 anti bodi es.

Steroids. This is the type of drug that our
patients |ike the |least or dislike the nost. Currently
we're trying to accelerate the taper of steroids so that we
can mnimze their major side effects, whether cosnetic,
bone, or netabolic. | think in the future we should have
I Mrunosuppressi ve regi nens that spare steroids conpletely.

Azat hioprine, its current use has di m ni shed
tremendously, being replaced with nycophenol ate nofetil.

At our center, we use it only in patients who are
intolerant to nycophenolate nofetil. Again, its major
drawback has been sonewhat decreased effectiveness, and |

think in the future it will be probably phased out.
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1990s, has replaced azathioprine as part of the triple-
therapy reginmen and is certainly quite effective. The
maj or drawback is the increase in CW infection, and then
we have to renenber it's a new drug, so we really don't
know what the long-termeffects of this drug could be. The
future use, | think its role in maintenance
i mmunosuppression is still being defined. Do we need it
beyond the first 6 nonths? And | think a key to that is
whether it has the ability to prevent chronic rejection.

Cycl osporine, an i munosuppressant, certainly
is still the drug of choice for patients for primary
transplant. There has been a trend to shift to the
m croemul sion preparation Neoral. The major drawback with
cycl osporine is, obviously, the nephrotoxicity. There are
many cosnetic problenms, gingival hyperplasia, and there
seens to be sone reduced effectiveness in the very high-
risk patients. In the future, there may be a shift to
generic cyclosporine. | think the transplant comunity has
to be convinced, one, that it is safe, and, secondly, there
has to be a certain anmount of cost differential with a
brand nane.

Tacrolinmus was, again, introduced in the early

1990s. Its current use is in high-risk patients and al so
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wi th cycl osporine, again gingival hyperplasia. A mgjor
drawback, again, is it shares the nephrotoxicity of
cycl osporine, and it can produce a significant incidence of
de novo insulin-dependent diabetes nellitus. Its future
use, | think tacrolinms would be an inportant player, but
it my be a niche player.

Now, a review of all these drugs, it's clear
that while effective, they have major drawbacks. So when
we |ook to the future, what are the desirable properties
that we would like to see in our imunosuppressive drugs?
A sort of wish list, and the desirabl e i munol ogi c
properties |I've really summari zed into two conci se w shes.
One is selectivity. | think we'd |like to have our drugs in
the future to inhibit the imune reaction in the cells that
target the graft so that the patient may remain conpletely
i mmunoconpetent. The second need is to have drugs that can
i nduce nore tolerance, and | think this is going to be the
one way that we can inprove our long-termgraft survival

My wish Iist for desirable non-

I Mrunosuppressi ve properties is sonewhat |longer. | think
it's tine that we use drugs and we put together

I nmmunosuppressi ve protocols that |ack nephrotoxicity. W
al so would like to have drugs that do not add to the
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di e of cardiovascul ar disease. So we want drugs that do
not produce nore hypertension or nore hyperlipidema. W
al so would like to have drugs that do not produce diabetes.
We al so would like to have drugs that are skel eton
friendly, don't produce osteoporosis, osteonecrosis. And
we al so want to have drugs that will not adversely affect
the quality of life for our patients. W would like to
have our patients to be fully functional, but we also al
woul d li ke to have our patients, as nuch as possible, to be
happy.

| think that Zenapax is going to be a first
i nportant step in achieving these goals.

Thank you.

DR LIGHT: Good nmorning. M nane is Susan
Light, and |I've been the clinical |eader on the Zenapax
devel opment project since 1992. As Dr. Vincenti nentioned,
we' ve made significant progress in the last 20 years in the
prevention of acute rejection, but as he al so nentioned,
there still is a need and desire on the part of the
transpl ant community to have additional therapies which are
safe and effective and can prevent acute rejection. The
goal is to have therapies which can reduce rejection
w thout adding to the toxicity or increasing the
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W' ve already seen a very lovely presentation
of the mechani sm action of Zenapax, so |'mnot sure |'m
going to spend nmuch tinme on this slide. Just to point out
again the receptor where Zenapax is binding, blocking IL-2.

This is a graphic rendition of the IL-2
receptor showi ng the three pol ypeptide chains, the al pha,
beta, and gamma chains, in IL-2 binding. The epitope for
Zenapax is on the al pha chain, and when it binds, binding
fromlL-2 is prevented.

If a picture is worth a thousand words, then
there's not much to say about this slide, because this
really shows what a humani zed antibody is, that it has an
| gGlL franmework that is the sanme as the parent human
anti body, retaining only about 10 percent murine sequences
fromthe conplinentarity determ ning region of the mnurine
nmonocl onal. This allows for the specificity of the
anti body while retaining the safety associated with the
human i nmunogl obul i n.

We all know that there are nmany probl ens
associ ated with nmurine nonocl onal antibodies. Some include
the i munogenicity resulting in antibody formation and in a
decreased serumhalf-life. The imunization process takes

advant age of the specificity of the nonocl onal antibody
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serum hal f-l1ife. Zenapax has achieved this, and you'll see
fromour clinical data that we have a safe and effective
bi ol ogi ¢ product which allows for prol onged dosi ng and
coverage through the critical first few nonths post-
transpl ant .

We conducted two random zed, doubl e-Dblind,
pl acebo-controlled trials where Zenapax was added to
standard i mmunosuppressi ve therapy, with the goal of
preventing acute rejection in renal transplant patients.
W tried to keep the study design as simlar as possible
for the two studies so that data could be | ooked at side by
si de.

The simlarities in the two studies include the
fact that all patients on both studies were receiving a
transplant froma cadaveric donor. Only first transpl ant
patients were entered into the studies. Al patients
recei ved the sanme dose of Zenapax. Qur dosing regi nen was
1 mlligram per kilogramgiven every 2 weeks, for a total
of five doses. The first dose was given prior to
transpl ant, so patients received the anti body on Days 0,
14, 28, 42, and 56. In both studies the primary efficacy
endpoi nt was the incidence of acute rejection at 6 nonths

post-transpl ant.
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and I'l|l refer to them as the doubl e-therapy study and the
triple-therapy study. The doubl e-therapy study had
basel i ne i munosuppression with cycl ospori ne and steroids.
This study was conducted primarily in Europe, Canada, and
Australia, and there were 19 centers on this study. Two
hundred and seventy-five patients were entered. The
triple-therapy study was cycl osporine, steroids, and
azathioprine. This was a primarily U. S. -based study, and
there were 260 patients. So we did not have a geographi cal
di stinction between the two studies, but rather we all owed
the centers to choose what woul d have been the standard
reginmen at their center that Zenapax was added to.

The other inportant differences had to do with
the use of sone nedications. It was not possible to get
investigators from 19 centers and nine different countries
to agree on a standard steroid reginen for either
prophyl axis or treatnent of rejection, and so the agreenent
there was that on the doubl e-therapy study, the use of
steroids for both treatnent and prevention of rejection
woul d be per institutional protocol.

The sane was true for CW prophylaxis. On the
triple-therapy study, the centers agreed to use a pretty

rigorous proscribed reginmen for steroid use. CW
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all patients except those who were CW-negative and
received their kidneys froma CW-negative donor. As I
mentioned, on the triple-therapy study, only CWw-
positive/ negative pairs were required to have prophyl axi s,
and it was optional for other groups, and it was at the
di scretion of the center.

Once again, the primary efficacy endpoint was
the i ncidence of biopsy-proven acute rejection by |ocal
hi st opat hol ogi c review at 6 nonths post-transplant. W had
a nunber of secondary efficacy endpoints. W |ooked at the
time to acute rejection, the nunber of acute rejection
epi sodes per patient, and the nunber of patients who
experienced nore than one rejection.

Si nce Zenapax was given prior to transplant,
there was sonme concern about the potential for damage to
the transpl anted ki dney, so we | ooked at the incidence of
del ayed graft function as an efficacy endpoint. W used
the use of anti-Ilynphocyte therapy to treat rejection as a
surrogate marker for severity of rejection, and we al so
| ooked at the cunul ative dose of corticosteroids.

We have data on infectious episodes for the
first 6 nonths post-transplant. W have data at 6 and 12
nmont hs for patient survival, graft survival, and the
Het-denrce—et—yrpheras
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eval uated renal function by serumcreatinine and GFR at 6
and 12 nonths, and at 3 years we plan to collect data on
all patients for patient survival, graft survival, rena
function, and malignanci es.

We chose a dose reginen that we believed would
be safe and effective in preventing acute rejection in the
greatest proportion of patients. This dose reginmen was 1
mlligramper kilogramevery 2 weeks, for five doses. This
was based on a variety of data from preclinical and
clinical studies. Qur preclinical data show that you need
a serum |l evel of about 5 to 10 mcrograns per nL to
saturate the receptor and prevent IL-2 binding. The five
doses allow for saturation for about 4 nonths post-
transplant. The nmajority of rejection episodes occur in
the first 3 nonths post-transplant, so we felt it was
really critical to have the anti body bound to the receptor
for at least 3 nonths, and a little extra wouldn't be bad
ei t her.

This slide shows sone data to support this.
This is pharmacokinetics nodeling fromour Phase | dose-
finding study, where, on the left, we have a mlligram per
kil ogram gi ven every 2 weeks and half a m|1ligram per

kil ogram gi ven every 2 weeks. The dotted |line is 5

. | it bt e
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kil ogram every 2 weeks, we are above 5 m crogranms per nL
for the majority of the 70 days post-transplant, but this
is not achi eved when one doses with half a mlligram per
ki | ogram

This slide shows the percent of peripheral
bl ood | ynphocytes that express to Tac antigen. This was in
10 pl acebo patients and 10 patients who recei ved Zenapax.
This is days post-transplant, with the days of the dose of
Zenapax noted here. |Immediately after transplant, the Tac
receptor is not detected by the fluorescein antibody in
this assay, because it is blocked by the exogenous Zenapax.
At 4 nonths post-transplant, still not there. Qur next
time point at 6 nonths shows the receptor is free to bind
t o exogenous anti-CD25, and the |evels have returned to
that of the placebo group. This also denonstrates the
reversibility of this therapy.

We al so knew there was no dose-limting
toxicity to Zenapax, so a dose of 1 mlligramper kil ogram
shoul d not raise any safety concerns, nor would dosing for
2 nonths. And we had sone prelimnary efficacy data from
an uncontroll ed Phase | study, where 16 patients received

five doses of Zenapax on a triple-therapy reginen, and the

only patient who experienced rejection was the one who
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As | nentioned, the studies were random zed,
and the random zati on was successful. Each study was
bal anced for 10 of the baseline characteristics and
denogr aphic factors, except that in the triple-therapy
study, in the Zenapax armthere were nore CW-
negati ve/ negative pairs than conpared to the placebo group

We planned to have 260 patients on each of the
studies. W actually exceeded that, with 275 on the
doubl e-t herapy study, and we had 260 on the triple therapy.
Al patients are included in all anal yses.

Over 80 percent of patients conpleted the five
doses of Zenapax or placebo. The npbst common reason for
droppi ng out was del ayed graft function. |If a patient
experienced del ayed graft function and the investigator
chose to stop cyclosporine and give ATGAM or OKT3, then the
patient did not receive anynore study drug, because it
woul dn't have been possible to evaluate efficacy, and we
didn't know what the consequences would be in terns of
i mmunosuppr essi on of havi ng Zenapax on top of ATGAM and
OKT3. So this accounts for about half of the 20 percent of
patients who dropped out. The other half were various
adm ni strative reasons and sonme infections. But al

patients were followed for the 6 nonths post-transpl ant.
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primary efficacy endpoint and we have denonstrated that the
addi tion of Zenapax to double or triple imunosuppressive
therapy results in a significant decrease in the incidence
of acute rejection 6 nonths post-transplant. For the
doubl e-t herapy study, this represented a 40 percent
decrease in acute rejection. In the triple-therapy study,
this was a 37 percent decrease in acute rejection.

This is the Kaplan-Meier estinmated probability
of acute rejection at 6 nonths post-transplant, and you can
see there's a significant increase in the tinme to acute
rejection in patients who have received Zenapax. This is
the triple-therapy study. There is a conparable increase
intime to first rejection for the doubl e-therapy study.

There were a snmall nunber of patients who did
not have biopsy-proven rejection, but received a course of
therapy for rejection. They either had a nedi cal
contraindication to having a biopsy or had a biopsy that
was read as negative, but the patient received the
treat nent anyway because the clinical signs and synptons
suggested rejection. These patients were counted as havi ng
presunptive rejection, and when those patients, which are
equal ly distributed in the four different arns, are added

to the patients who had bi opsy-proven rejection, the
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There was no difference in the incidence of
del ayed graft function between the two treatnent arns,
al t hough there was a difference between the two studies.

In the doubl e-therapy study, the incidence of delayed graft
function was higher than on the triple-therapy study. This
may reflect the practices in Europe with the handling of

t he kidneys and the fact that on the doubl e-therapy study,
there may be a tendency for patients to receive nore
cyclosporine in the early post-transplant period.
Nonet hel ess, patients on the doubl e-therapy study were no
nore likely to drop out for delayed function than they were
on the triple-therapy study.

There was | ess anti-|ynphocyte therapy given to
patients who received Zenapax for the treatnent of
rejection. Patients on the doubl e-therapy study had | ess
anti -l ynphocyte therapy, and this achieved statistical
significance, but was not significant on the triple-therapy
st udy.

The results show a significant decrease in the
cunul ati ve dose of corticosteroids at 6 nonths on the
doubl e-t herapy study, but there was no difference on the
triple-therapy study. It's inportant to renmenber here that

on the triple-therapy study, the investigators were asked
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prevention and rejection, but on double therapy there was a
much wi der range of steroid use, based on the institutional
pr ot ocol .

This slide shows the data fromthe anal ysis of
graft survival, and we have data from 6 and 12 nonths. At
6 nmonths there was a significant inprovenent in graft
survival in the patients on the Zenapax armon the triple-
therapy study. The P value was 0.02, but at 12 nonths the
P val ue becane 0. 08.

Patient survival was excellent in both studies.
In fact, at 6 nonths on the doubl e-therapy study, there
were no deaths in the Zenapax group, and only one patient
had died at 1 year. The differences between Zenapax and
pl acebo patients on the doubl e-therapy study were
significant at both 6 and 12 nonths. There were very few
deaths in the U S. study, but there were fewer on the
Zenapax arm It's inmportant to note that there was only
one death frominfection in the Zenapax group overall in
the two studies, but there were seven deaths frominfection
in the placebo group in the two studies at 1 year.

We did an exploratory analysis of what's often
referred to as a conbi ned endpoint, |ooking at acute

rejection, patient survival, and graft survival. Here it
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a functioning graft was counted as having had graft
failure. Wen one |ooks at 12 nonths at this conbi ned
endpoint, there is a statistically significant benefit to
havi ng recei ved Zenapax in both studies.

In conclusion, the efficacy data fromthese two
random zed studi es show that Zenapax is effective in
reduci ng acute rejection in patients receiving first
cadaver transplants. There was a 37 to 40 percent decrease
i n biopsy-proven rejection at 6 nonths post-transpl ant.
Patients on the doubl e-therapy study received | ess
corticosteroids and | ess anti-|ynphocyte therapy to treat
rejection. There was inproved patient and graft survival,
and there was a benefit in the conbi ned endpoint in both
studies at 12 nonths.

As one woul d expect with a humani zed nonocl onal
anti body with a very specific target, Zenapax has an
excellent safety profile, and | will go through sone of the
safety data, including the adverse event profile:
| aboratory abnormalities, infectious episodes, CW
i nfections, |ynphoproliferative disorders, and anti -
dacl i zumab anti bodi es.

As Dr. Smth nentioned earlier, we did pool the

data fromthe four studies for the safety analysis to
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attributable to Zenapax. 1've discussed the two studies,
the double therapy and the triple therapy. The Phase |
study refers to the uncontroll ed, open-Ilabel study where
there were 19 patients entered. Sixteen conpleted five
doses of Zenapax. The Cell Cept conbination study entered
76 patients, only 75 were transplanted and recei ved study
drug, and I'll discuss this study in nore detail in a few
monments. The nunbers for the safety database are 293 in
pl acebo and 336 in the Zenapax group.

There was no difference in overall adverse
events between the two treatnent groups. Again, these
patients are undergoing renal transplant the day they're
receiving their first dose of Zenapax, and so it's not
unexpected to have such a high incidence of adverse events.
There was no difference in the serious adverse events
reported. There was no difference in the nunber of
patients who had premature withdrawal for adverse events.
In fact, the only difference that we observed was in the
nunber of deaths -- this is 1 year fromthe four studies --
4.4 percent versus 1.5 percent.

As | nentioned, when we first | ooked at the
adverse event profile, it was clear that nost of the

adverse events that were being reported were a consequence
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I mmunosuppr essi ve nedi cations, and there are no differences
here between the treatnent groups. These are in decreasing
order of frequency.

We | ooked at specific toxicities that one m ght
expect to see with the adm nistration of a protein, and |
think it's interesting to note that except for
hypertensi on, which was not significantly different between
the two groups, the other events were reported nore
frequently in the placebo group.

We did not see any difference in narked | ab
abnormalities between the Zenapax patients and the pl acebo
patients, although the high fasting gl ucose stands out
here. Fasting glucose was not a study that was required by
the protocol, and so the sanple size here is actually very
small. It doesn't represent the whol e population, and |
think it should not be interpreted as such.

Now, the infectious episode data was col |l ected
differently on the Cell Cept study, so here when | present
the data on infectious episodes, we have a slightly smaller
sanpl e size, 268 and 286. But overall there was no
difference in the overall infectious episodes between the
pl acebo group and the Zenapax group.

Looki ng at specific infections, again, very
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and wound infections of borderline significance here. Most
of these were mld and not to be of any clinical
consequence.

CW is the infection that | think is of
greatest concern to the transplant conmmunity, and there was
no difference in the incidence of CW infections between
the two treatnment groups. Actually, CW, as an
opportuni stic infection, was coll ected separately on the
Cel | Cept study. We're now back to the pool ed database with
293 patients and 336, so of the 16 percent of the placebo
patients with CW, 14 percent had virem a and 2 percent had
ti ssue-invasive disease. Here it was 12 percent virem a
and 2 percent tissue-invasive disease, and there were no
deat hs from CW.

We saw no increase in | ynphomas or ot her
mal i gnanci es in our studies, although our sanple size and
the followup is of somewhat short duration. There were
two | ynphomas in the placebo group and two | ynphomas in the
Zenapax group at 1 year, conparable nunbers of non-nel anoma
skin tunmors -- | should nention that nost of these were in
Australia -- and one patient who had a hepatic nalignancy.

We | ooked very carefully and very arduously for
anti-daclizumab anti bodi es, and we had a highly sensitive
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in 32 of 208 patients that were evaluable. This represents
a 15 percent incidence of antibodies. Although this
i nci dence was hi gher than we expected, we believe that
t hese anti bodies are of no clinical significance, and | can
show this in the next few slides. W didn't see a decrease
in the serum|evels of daclizumab in patients who were
anti body positive, there was no increased rejection in this
group, and there were no clinical adverse events suggesting
any kind of allergic response.

Now, these are serumlevels at different tine
points. Again, the fifth dose is the |ast dose, so Days 70
to 84 are after the dosing is conpleted, and the hatched
bars here are the patients who were anti body negative, and
the solid bars are those patients who scored positive on
our assay, and there's no difference. W know from our
experience in the primte nodel that when you give Zenapax
and t he nonkey devel ops anti bodies, this is acconpani ed by
a very noted decrease in serumlevels of Zenapax and
clinical occurrence of rejection.

We broke down the patients who scored positive.
On the doubl e-therapy study, there were 22 patients who
scored positive. Five of those had rejection, 22 percent.

The anti body-negative patients, 32 had rejection, 31
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13 of 73. So having an antibody in our assay did not
correlate with any increase in rejection, so our conclusion
is that these anti bodies are not clinically rel evant and
may represent sone very lowaffinity antibodies that the
body has produced.

We know t hat Cel | Cept has becone an inportant
part in the transplant reginen, so we started a study
before we conpleted our clinical trials to collect sone
prelimnary safety and PK data on the use of Cell Cept with
Zenapax in renal transplant patients. Again, we used the
sane dosing reginen. W decided to conduct the study as a
doubl e- bl i nd, placebo-controlled trial so that we could
accurately interpret the adverse event reporting, so we
chose to do a two-to-one random zation. That way we woul d
have a little nore data on the Zenapax/ Cel | Cept
conbination. As | nentioned, there were 76 patients
entered and 75 who received drug.

The conbi nation was very safe and wel |
tolerated. There was no pharnacokinetics interaction
bet ween dacli zumab and nycophenolic acid, and there was a
trend toward less rejection in the patients who received
quadrupl e therapy, although with this |ow incidence of
rejection and this small sanple size, we could not achieve
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Pedi atric patients represent a small percent of
the overall transplant popul ation, but they represent a
popul ation that is at high risk for acute rejection. So we
are doing a study in pediatric patients to see if Zenapax
can be safely used in this popul ati on, because we believe
they coul d benefit from Zenapax. This study is an open-
| abel, single-armtrial. Again, the goal is safety and PK
data. We're using the sane dosing reginen, but here we've
all owed the centers to use their standard i nmunosuppressive
regimen so we could collect data that woul d be applicable
to real-world use of Zenapax. The goal is to have 60
patients, with 20 in three different age groups, and we' ve
actually filled the teenage age group, we' ve got about
seven kids in the 0-2 group, with the remainder in the
school - age group

We have done a safety update, and we have about
25 patients in the database at this point. The nedian
followup is 8 weeks. As you can see, half of the patients
have received the five -- actually, nore than half have
received the five doses. The patient who received six
doses got a dose of Zenapax before a living transplant, and
the transpl ant was postponed, so a few weeks later when it

cane tinme for the transplant, he received, of course, his
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thirds of the patients had |iving donors.

The point of this slide is that the magjority of
patients are receiving Cell Cept, so the data fromthe
pediatric study will add to our database on the use of
Zenapax and Cel | Cept together.

We have sone very prelimnary pharmacokinetics
data from about five patients on this study, and it | ooks
like the serumlevels are slightly | ower than what we saw
in the adult patients. Because it was an open-|abel study,
we were doing the FACS anal ysis, |looking at anti-CD25 in
all patients, and we're seeing very good saturation. Now,
the data on this slide is only froma small nunber of
patients, |ooking here at about seven at the early tinme
points to two at the end, but Dr. Ettinger has just
recei ved sonme data fromhis thirteen patients at UCLA which
corroborate these findings. So we're achieving very good
saturation despite the fact that serumlevels may be a
little bit lower in the kids.

The adverse event profile that we're seeing in
the kids is very simlar to what we saw in the adults. |
think the one adverse event that we didn't see in the
adul ts was dehydration, which may be associated with

diarrhea in the younger children and may be related to
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adverse events, again, none that appear to be unusual or
unexpected or related to Zenapax.

O the 25 patients that we have in our
dat abase, only one patient has experienced one rejection
epi sode, which was reversible. One patient had del ayed
function, and that was reversed. And there was one patient
who experienced graft |oss due to a renal vein thronbosis.
So al t hough our database is small and the followup is
short, we have not to date seen any adverse events or
anyt hing that woul d expect that Zenapax woul d be
problematic in children. In fact, our prelimnary data are
very encouragi ng.

In conclusion, overall | think the data that we
have show that Zenapax is effective in reducing the
i nci dence of acute rejection in the first 6 nonths, that we
have i nproved patient and graft survival, and that there's
an excellent safety profile with this humani zed nonocl onal
anti body. The addition of Zenapax to a double- or a
triple-therapy reginen with either Imuran or Cell Cept does
not have an increased risk.

I'"d now like to ask Dr. Kirkman to present sone
concl udi ng remarks.

DR. KIRKMAN. My name is Bob Kirkman. 1'ma
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Boston. [|'ve been involved in three of the clinical trials
that you've just heard presented, and |I've al so been
i nvol ved for sone tinme in the | aboratory and preclinical
i nvestigations which have brought us to the point that we
are at today, and | hope you will pardon ne a very brief
hi storical retrospective that | think may put Zenapax in
sone perspective

The idea that the al pha chain of the IL-2
receptor mght be an appropriate target for
I munosuppressi ve therapy was first developed in the early
1980s, and first shown to be true in a vascul arized heart
transpl ant nodel in mce in 1985, a nodel in which the
short-term adm nistration of an anti body agai nst the nouse
| L-2 receptor al pha chain produced indefinite graft
survival. Those were exciting findings and led to a study
and a primate nodel of kidney transplantation using nmurine
anti-Tac, which is the forerunner antibody of Zenapax, the
anti body fromwhich its conplinentarity determ ning regions
have been taken.

Those studi es showed that the use of that
anti body woul d prolong an allograft in synanol ogous nonkeys
for approximately 1 week. They were followed by a two-

center random zed controlled trial of nmurine anti-Tac in
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the period of time which the antibody was adm ni stered,
approximately 10 days, the patients experienced an
extrenely |l ow incidence of acute rejection.

It was clear, however, fromboth of those
studies in the primate nodel and in man that the ability to
target the IL-2 receptor and to use this as
I mmunosuppressive therapy was limted by the Iength of tine
for which we could give a nurine nonocl onal anti body, and,
i ndeed, nost of the nonkeys and nost of the patients who
were tested had devel oped anti-nouse protein anti bodies,
and that limted the effectiveness of this particular
appr oach.

| think what we have seen today is that that
barrier to using a nonocl onal antibody against the al pha
chain of the IL-2 receptor for inmmunosuppressive therapy
has been renoved, and that Zenapax, because it is a
humani zed anti body wth very limted i mmunogenicity, has
made possible this approach to i mmunosuppressive therapy in
transplantation in a highly successful way, and | believe
that the data that you have seen presented this norning
establi sh Zenapax as an effective and safe
I mmunosuppressi ve agent for renal transplantation.

The clinical benefits that one sees by the use
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rejection episodes in patients who receive Zenapax than in
patients who do not, and that has a nunber of various
obvi ous benefits for ny patients and for all of us who take
care of clinical kidney transplant patients. It is, after
all, rejection episodes which lead to the eventual |oss of
a graft fromacute rejection, and if one can prevent those
acute rejection episodes, one woul d expect to reduce the
| oss of grafts fromacute rejection, and | think that's
i ndeed t he case.

It is the need to treat acute rejection that is
t he nost comon cause of norbidity and, indeed, nortality
in renal transplant recipients, and, therefore, if we can
reduce the nunber of patients who require that therapy, we
W Il decrease the norbidity and, indeed, the expense of
renal transplantation. | think you' ve seen that this |eads
to an increase in graft survival. That has inportant
benefits inthis field that is so limted by its nobst
i nportant resource -- nanely, the organ for
transplantation. |If we can decrease the need for
retranspl antation, that resource can be spread over a
| arger patient popul ation.

Finally, | think very inportantly, we know that
the nost inportant risk factor for the devel opnent of
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episode in the first few nonths foll ow ng transpl antati on,
and, therefore, | think it likely, although not yet proven,
that the reduction in acute rejection that we see with this
agent will lead to a decrease in chronic rejection in the
future.

These benefits have been achieved at rel atively

| evel cost. There is no non-specific toxicity of the

adm ni stration of Zenapax. |It's hard to tell when you're
giving this whether you're giving the placebo or not. In
fact, you can't tell, because the patients don't have any

reaction to the admnistration of this nonocl onal anti body,
and in particular they don't have the cytokine rel ease
syndronme that's so prevalent with the only other approved
nmonocl onal antibody in transplantation, OKT3. The

adm ni stration of Zenapax is not associated with an
increase in opportunistic infection or of an increase in

| ynmphoproliferative di sease, the two nost inportant markers
of overi mmunosuppression in transplant patients, and as
you' ve seen, the use of this agent is not associated with
an increase in nortality.

Therefore, | think the data that you have seen,
froma clinical standpoint, clearly show a very favorable
benefit-to-risk ratio and support the indication of Zenapax
or—t-he—prevention—ef—+e
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| think that the reason that we have seen this very
favorabl e benefit-to-risk ratio has to do wth the very
hi ghly selective nature of this particular agent. It is
i ndeed the nost selective agent yet introduced for
I mmunosuppr essi ve therapy.

And, finally, for those of us who have been
involved for a long tine in biologic approaches to
i munosuppressi on, we thought that with the introduction of
nmonocl onal anti body technol ogy, we mght finally have the
tools which would allow us to mani pul ate the imune
response in ways that would be favorable for transpl ant
patients. W really haven't been able to do that until now
because of the limtations of the response of the host to a
foreign protein, and | think that in many ways Zenapax
represents the fulfillment of the prom se that we first
hoped for with the introduction of this nonoclonal antibody
t echnol ogy, now nore than two decades ago.

Thank you.

DR. BROUDY: | would like to thank the speakers
for Hof f mann-La Roche, and | would like to ask if any of
t he nenbers of the conmttee have any questions for the
speakers.

Dr. Hunsi cker?
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she referred to patients who dropped out but were foll owed
for the full period of the study, and ny question is sinply
whet her they were included in the efficacy analysis as well
as in the toxicity anal ysis.

DR LIGHT: Yes.

DR. HUNSICKER: So this was a true intent to
treat.

DR LIGHT: That's right.

DR. BROUDY: |1'd like to ask, are there other
cells that are known to express the IL-2 receptor? Wen
you bl ock the al pha chain, would you be bl ocking any ot her
cells in the body? Oher hematopoietic cells, for exanple?

PARTI CI PANT: Oher than T cells, IL-2 al pha
subunits can be expressed on activated macrophages and K
cells. There's no evidence for the Tac receptor to be
expressed on non-|ynphoid cells.

DR. BROUDY: Thank you.

Dr. Berman?

DR. BERVAN: | had a question for Dr. Light,
and it concerns Slide Nunmber 34, which said that Zenapax
patients had significantly better outconme at 12 nonths. In
the previous two slides, it showed no difference between

graft survival or patient survival, and yet in Slide 34
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clarify that for nme?

DR LIGHT: | think I'd |ike to ask our
statisticians for help with that.

PARTI Cl PANT: This is a conbined endpoint to
| ook at the nunber of patients with biopsy-proven acute
rejection or graft failure. So, therefore, it has nore
patients reaching the endpoint, and, therefore, it has
better statistical power in detecting the treatnent
di fference.

DR BERVAN: It's just that in the previous two
slides there was no difference at 12 nonths in either of
the two studies in ternms of graft survival or patient
survi val

PARTI Cl PANT: Yes, you're correct, but when you
| ook at the conbi ned endpoint, there is strong treatnent
difference in terns of acute rejection. The power is
tremendously increased due to the nunber of events. It's a
conbi ned endpoi nt.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSI CKER: Just |est there be any
confusion, this endpoint that you see here includes the
primary endpoint, which is significantly different. If you

include with the primary endpoint, which is significantly

e , ooi hicl g ,
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you'll still get a significant difference.

DR. BROUDY: Dr. O Fallon?

DR. O FALLON: That sane slide indicates that
this was an exploratory analysis of sone sort, and yet we
have quoted P values and --

DR, LIGHT: It was exploratory in the sense
that it was not sonmething that was in the protocol when we
submtted the protocol. W did this after we submtted the
pr ot ocol .

DR. O FALLON: Gkay. Since | have the
m crophone clutched firmy in hand here, let nme continue
wi th a couple of questions.

(Laughter.)

DR. O FALLON: It's alnpost a necessity and a
huge advantage to do studies |ike this over many, many
centers, but we didn't hear fromyou as to whether there
were any centers that seenmed to have different results than
the results that were summari zed over all centers.

PARTI Cl PANT: Again, this is the sane event
statistician fromRoche. W did a Fisher's Exact Test to
test across centers. W did not see a significant
difference in terns of the treatnent by center interaction.
Therefore, we feel it's appropriate to put the centers in

oLy lLyvcac
A AR A

\
P4

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

61

DR. ANDERSON. There was a comment, though,
during the side effects -- it was just sort of a toss-away
coment and probably not significant -- that there was nore
of one type of side effect in the Australia arm

DR LIGHT: That was skin cancer, and skin
cancer is extraordinarily comon in Australi a.

DR. ANDERSON. Ckay.

DR. O FALLON: Back to that test of
i nteraction, which, of course, probably didn't have a rea
hi gh power, were there many centers in which there were
very small nunbers of patients entered into the studies?

DR, LIGHT: Yes, there was a range. There was
one center that entered two patients, and the highest
center had 52 patients. Wen | |ooked at the data per
center, what was interesting is that the centers where
there appeared to be a little difference, it was because
the placebo patients were doing very well, but | don't
think there were centers where the trend was in the other
di rection.

DR. O FALLON: Let me continue. Your endpoint
is at 6 nonths, and yet you showed us sone very highly
significant Kaplan-Meier curves that were highly

significant on the basis of log rank test. So what you're
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if the differences at 6 nonths sonetinmes were a little
closer together. |I'ma statistician, and | don't know if
that -- is that a very hel pful characteristic of this, to
delay the tine?

DR. JAY SIECGEL: W have not permtted use of
-- and with consultation with this commttee -- use of tine
to rejection as a primary endpoint. W consider it an
i nportant finding, but theoretically an i mmunosuppressive
drug could elimnate rejection episodes for a period of
time during which it had effect, and then you could see
sinply a higher incidence occurring after its effect wore
off. So we |ooked for a |andmark analysis at a tinme period
| ong enough to accommopdate that, but we do consider the
time informative and inportant.

DR. O FALLON. Ckay.

MR. BURDI CK: JimBurdick. Since we didn't
really answer the question, |1'd just like to point out that
| would certainly agree that tinme to rejection is a snal
thing, but the practical point is that if you can have
rejection occur reliably never before 2 nonths and after at
sone point when things are nuch cl eaner and nore easily
handl ed, it would be a small clinical benefit. So it's not

irrel evant.
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val ues that we saw were nodest. W go back to exam nation
of the power statenment that seemed to be based on the
presunption that the failure rate in the placebo group
woul d be about 50 percent, and it certainly was not in one
of these studies even close to that. Wat is the
expl anation of that difference? Usually you can predict
pretty well what's going to happen in the placebo group.

DR LIGHT: | think the difference is a result
of chronol ogy, that when we had our investigators neeting,
we asked the investigators, you know, "Wat rate of acute
rejection are you seeing in your patients?," and the quote
was 50 percent. Shortly after we started our study, the
data fromthe nycophenol ate random zed trials cane out, and
it turns out that on the study that was conparable in
design to ours, the rate was about 35 percent.

| think there's a tendency in controlled trials
to have a slightly lower rejection rate than you m ght see
overall. So I think that's where our m stake in judgnment
was, in estimating the acute rejection rate.

DR. O FALLON: Okay. There was a rather
sophi sti cat ed appendi x presented to us, but not presented
here, regarding a tinme-dependent covariate analysis, in

which it was established that tinme to the acute rejection
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But the two arns of the trial were not conpared in that
analysis. | was just wondering if there was sone reason
for that.

PARTI Cl PANT: Yes. | guess the assunption that
acute rejection leads to graft failure, you sort of would
expect the sanme thing would happen in both treatnent
groups. | did, in the sane nodel, try to include treatnent
and also try to ook at treatnment and the tinme-dependent
rejection as an interaction, and then that statistical
significance still remains with the treatnent effect in the
nodel. Therefore, there is strong evidence that acute
rejection leads to graft failure in those studies.

DR. HUNSI CKER: What was the interaction
across --

DR. BROUDY: Pl ease use the m crophone.

PARTI CI PANT: | tried three nodels. One nodel
was just the tine-dependent covariate acute rejection, a
second nodel is with the treatnent in addition to the tine-
dependent acute rejection, and then the third nodel
i ncluded the interaction of both.

DR. HUNSI CKER: And was the last interaction
significant?

PARTI Cl PANT:  No.
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powered, but it wasn't significant.

DR. BROUDY: Dr. MlIler?

DR. MLLER The bone marrow transpl ant program
was di scontinued. Was that based on efficacy, or were
there any specific toxicity or safety issues that may
contribute to our understanding of the safety of the
pr oduct ?

DR, LIGHT: Yes. W had a study in the
treatnent of steroid-resistant graft versus host di sease
where efficacy was seen, about a 40 percent response rate,
and then we went ahead and did a random zed controlled
study in prevention of GVHD in matched unrel ated donors,
and no efficacy was seen. So we have safety data. W
chose not to pool it with the renal transplant safety
dat abase because the general condition of the patients is
different, but, again, we found no Zenapax-specific
toxicity in the GVHD patients.

DR. M LLER  Thank you.

DR. BROUDY: Ms. Meyers?

M5. MEYERS. Has it been studied in any other
types of transplants? Heart? Liver? None at all.

|'"d just like to say fromthe point of view of

a consuner, there's a real problemwth rei nbursenent for
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rei mbursenment for a short period of tinme, and what we've
found over the years is if there's any transplant drug
which is approved for kidney transplant, if it hasn't been
approved for heart or liver, even though it's w dely used,
the patients don't get reinbursed. So are there any plans
to do clinical trials in liver, heart, et cetera?

DR. BROUDY: Wuld you like to answer the
gquestion?

DR, LIGHT: Yes. W're on the verge of
starting a study in liver, and heart is a little further
al ong. But, no, we understand conpletely, and | think our
hypothesis is that the T cell is responsible for rejection
and t he nechani sm of Zenapax suggests that this could be
beneficial to these patients as well.

DR. BROUDY: Dr. Auchi ncl oss?

DR. AUCHI NCLOSS: Dr. Light, can you tell --
"' m sure you | ooked, and | guess there's probably an
answer, but was there any feature of patients who did have
rejection episodes that you were able to pick up?

DR LIGHT: W did a series of subset anal yses,
and | believe that FDA will be presenting sonme of that data
soon, and we didn't identify anything.

DR. AUCHI NCLOSS: To ask the question the other
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there any second transplants in --

DR LIGHT: No.

DR. AUCHI NCLOCSS: |If you | ooked at highly
sensitized patients, was there any difference? If you
| ooked at well-matched --

DR LIGHT: You'll see that data soon.

DR. AUCHI NCLOSS: So the bottomline is
not hi ng.

DR, LIGHT: | mean, nostly because the nunbers
are very small. \When you start out with a popul ati on of
130 patients on each treatnment arm the nunber in the
subset is going to be very small. So just to give a little
-- the punch line is that the trend was generally in favor
of the patients on Zenapax did better than the patients on
pl acebo, but you couldn't say anything statistically
because of the small nunbers.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSI CKER: Actual ly, Ms. Meyers' question
brings up a question I'd like to put to the FDA, if |
m ght, and maybe it's premature, but this has to do with
the issue of extending the findings that have been
presented already here to new subsets of patients. You're

going to ask the question about pediatrics, for which
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really very simlar to the situation with |liver or heart
transpl ant ati on.

Where the nmechani sns of rejection are
considered to be very simlar, but where it mght in fact
be very difficult to assenble the nunber of patients that
are required to get a significant thing, are you people
willing to accept simlar reductions in risk fairly
consistently across groups, or do you actually require the
nunbers to get a P value that is less than .05 or whatever?
In other words, what |'masking is, how nmuch nore
information is really needed in order to extend an agent to
a new group of patients?

DR. BROUDY: |I'msure Dr. Siegel is wlling to
comment on that from past experience.

(Laughter.)

DR. JAY SIECGEL: | suspect that my coll eagues
in the Center for Drugs actually have a nore extensive past
experience that we would want to nmake sure that we were
consistent with, but | would suggest that we do consider
different transplant organs to be different indications.
However, under our recently published -- earlier this year
-- guidance docunent on evidence of effectiveness, we |ay
out the broad principles we use, which include,
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suppl emental indications include, inportantly, the fact
t hat evidence of effectiveness in related indications with
rel ated nmechani sns of action is considered supportive.

So what that would nean woul d be that probably
in this setting that the evidentiary standard to show a
di fferent organ would be easier with the supportive
evi dence of efficacy and renal failure. But | would not
extend that to the extent to say that statistically
insignificant data would suffice to neet that standard.

DR. BROUDY: Dr. Gimf

DR GRIM M question goes back to the
bi ol ogy of Zenapax. | noticed in the information that the
commttee was given that there seens to be a bit of an
increase in renal insufficiency, renal damage, and
thronbosis, and in the pediatric data there was sone
thronbosis. |Is there any evidence that the Zenapax is a
partial agonist of the IL-2 receptor? For exanple, in
activated nmacrophages, if it was, it mght increase
production of tissue factor and lead to thronbosis and
del ayed graft function. Have you | ooked at any evi dence of
activation of the clotting cascade or anything in this

regard?
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particul ar adverse events, and in each case we can find
sonme expl anations that don't inplicate Zenapax. But we
have no specific data on clotting cascades.

DR GRIM kay. Thanks.

DR. BROUDY: Dr. Auchincl oss?

DR. AUCHI NCLCSS: |'d like to go further with
t he bi ol ogy question. Can you tell us nore about how you
think this works and address a few things which | think
know? There's no T cell depletion, as | understand it.
It's sinply a coating of the receptor that persists for as
| ong as you give the antibody, but then the cells are
potentially still there. Can you tell us fromthe
experinmental studies, can you imunize an animal to tetanus
toxoid or whatever during the tinme that you' re getting the
drug? Can you i nmmuni ze subsequently if you tried once
while you' re getting the drug?

Just tell us alittle bit nore about how this
wor ks and what we m ght expect. Particularly what |'m
t hi nki ng about is, what m ght you expect to happen to
chil dren who haven't been exposed to many environnent al
pat hogens who are getting this drug?

DR. AKIM: H . [I'mJohn Akim from Preclinic,

La Roche. The nmechani sm of Zenapax and the anti-CD25
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ant agoni st on activated cells. W do not have any ot her
evidence that this antibody as you' ve seen woul d i nduce
lysis or any depletion of the activated cells fromthe
circulation of tissues. | believe its nmechanismin this
case, because we're using a humani zed anti body, is that
we're now, for the first tinme, allowed to block the IL-2
receptor for a long period of tinme, and that gives us
prol onged depletion of IL-2 activated cells. So that is
what | believe its primary mechanismis

We have done no other studies to denonstrate,
under the long-termtreatnent with Zenapax, whether you can
in fact produce i munization with tetanus toxoid or any
ot her potential vaccines, unless sone of that information
may be buried in the literature. But | think you' d have to
| ook at the data wth Zenapax because of the |long-term
exposure, and | don't believe that's the case. Just
remenber that Zenapax treatnent is for a limted period of
time, so --

DR. AUCHI NCLCSS: Wwell, let me extend the
question. First of all, | guess I'"'ma little surprised
that there isn't any animal information about whether you
can i nmuni ze an animal to a new environnmental pathogen or

what ever, antigen, during the time of treatnment or not, or
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But aside fromthat, let nme ask the bigger
question. How long do you think or how | ong does the
conpany think you could treat a patient with this reagent
for safely? Forever?

DR. FORTIN: FEric Fortin. | work in
opht hal nol ogy. We're presently conducting a Phase |/11
trial of Zenapax in the treatnment of chronic uveitis, and
so far we have treated sone patients close to a year, with
different tinme points for infusions of the drug, and the
efficacy has inpressed us as of yet, and so has the safety
data. So we have sone patients who have received sone 13
or 14 infusions of the drug over a 10- to 11-nonth peri od,
and we' ve encountered no significant problens so far, other
than two adverse events that | can detail sonme nore, if
you' d |ike.

DR. AUCHI NCLOSS: Can you tell me how you get
I mmunosuppressi on W t hout i nmunosuppressi on?

DR FORTIN: Well, let nme tell you alittle bit
about the trial itself. W're dealing with patients with
chronic uveitis who have necessitated treatnent with
I munosuppr essi ve agents, including predni sone,
nmet hotrexate, or cyclosporine, for long periods of tine.

VWhat we're doing is tapering their inmunosuppressants over

od_of sk et usi
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initially every 2 weeks. So after this 8-week period, they
remai n on Zenapax nonot herapy, and we nonitor themfor
signs of reactivation of the uveitis, which we neasure --
our endpoints are decrease in 10 letters in vision or
increase in vitreal haze. So they do remain on Zenapax
nmonot herapy for a prol onged period of tine.

| should add that these patients are patients
for the nost part who have been on these i mmuunosuppressants
for some as long as 10 years and have tried to cone off the
I mmunosuppressants nore than once in each case, and we've
been i npressed so far that we've only had one reactivation
of uveitis over sone eight patients that have received the
drug so far.

DR. AUCHI NCLOSS: Let nme ask a hypot heti cal
question of the conpany. |[If there was a child receiving
this drug, actively receiving the drug, who had their first
exposure to chicken pox, what does the conpany think would
happen?

DR ETTINGER |'m Bob Ettinger, pediatric
nephrol ogi st from UCLA, so | can't speak to what the
conpany woul d thi nk woul d happen, but with regard to an

exposure to chicken pox, hopefully, nunber one, that wll

be rendered noot by the fact that all dialysis patients are
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would treat themin the sane way that one would treat them
now, which is to watch themcarefully and treat themwth
acyclovir as necessary.

DR. AUCHI NCLCSS: [|'msorry. |'mnot making ny
point. |'m asking the conpany, do they actually think that
they have a magic bullet that gives organ i nmmunosuppression
Wi t hout i mmunosuppressi on?

DR LIGHT: Well, | think that Zenapax has only
been used in conjunction with other inmunosuppressant
drugs, so | think that there is a specificity to Zenapax
that's uni que anong the other drugs that are avail able, and
| think that that's inportant. Wen we get to the point
when we don't have other drugs, we could answer that.

DR. AUCHI NCLOSS: Presumably you think that any
activated T cell gets suppressed by this reagent. Is that
not true?

DR, LIGHT: Yes, it |looks that way.

DR. AUCHI NCLOSS: Any activated T cell to an
envi ronment al pat hogen that mght enter at the tine that
you were giving the drug, not just the organ transpl ant.

DR, LIGHT: That's expressing the CD25, yes.

DR. BROUDY: Dr. Kirkman?

DR. Kl RKMAN: 'l make two comments with
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an ani mal experinental nodel, because the reagents don't
exist toreally allow you to do that for a prol onged period
of tinme. You can't give the Zenapax to a primte nodel for
a prolonged period of tinme, because it's still a foreign
protein to the nonkey, so even though it's |ess inmunogenic
than the murine antibody, it's inpossible to do the
experinment for a very prolonged period of tinme in a nonkey.

The only data that really, | think, is relevant
to the question you asked is the CW data fromthe adult
study, because there were patients that were exposed to CW
for the first time at the sanme tinme that they were
receiving Zenapax -- that is, recipients who were negative
and who received either a blood transfusion or an organ
froma CW-positive donor -- and the fact is that there was
not an increased incidence of CW in the patients who were
treated with Zenapax conpared to the controls, and when it
did occur, it was a manageabl e probl em

So | think your theoretical concern is one that
t hose of us who have been involved in this for a long tine
have al ways had, but the only data that directly speaks to
it suggests it's not a problem

DR. BROUDY: Dr. Suthanthiran?

DR. SUTHANTHI RAN: | actually have four easy
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the data. | think it's very clear when you give the
Zenapax anti body, you don't detect CD25-positive cells.
There are two possibilities for this: one, as you said,
the saturation, so you're not able to access the Tac
antigen; the other possibility is, since you don't have an
| L- 2-dependent signal, there is no clonal proliferation of
T cells. 1'"msure you considered these, too, and do you
have any indirect inmunofl uorescence data to suggest that
in fact you have Zenapax anti body on the surface of these
cells but are negative for the CD25 antigen?

DR LIGHT: Yes. For the sake of sinplicity,
we only showed the data with the anti-CD25, but we have
data with 7G7, which is another antibody which recogni zes a
different epitope on the al pha chain, and you'll see on
this slide that the levels of 7G7, which picks up the chain
that's on the cells, remain fairly high. Sone are | ower,
whi ch neans there may be sone snmall depletion. The yell ow
on the previous slide was down here, and you weren't
detecting any CD25. But 7G7 does bind to the cells.
You're seeing fewer cells, but it's not zero. So I think
we are detecting that there still is a receptor on the
cells.

DR. VI NCENTI: Maybe | could just add anot her
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saturated right away, it goes down pretty close to zero.
The 7G7/ shows a gradual decrease, suggesting that there is
sone nodul ation of the receptor. Either there is increased
shedding or there is decreased expression of the receptor.

DR. SUTHANTHI RAN: | think this result is quite
anticipated in terns of what IL-2 would do to T cells, that
you woul d expect a certain anmount of |esser percentage of
CD25- positive cells.

My second question has to do with the
anti bodi es adm nistered every other week. D d you notice
any difference in terns of the timng of rejection? Wen
rejection happened in this group of patients, did they
happen further away fromthe antibody adm nistration? Ws
there any relationship to the concentration?

DR, LIGHT: Wwell, I think we have the Kapl an-
Mei er curves on for tine to rejection in the tw studies,
so | guess the only way to answer that would be to take one
of the Kaplan-Meiers fromthe triple therapy, and you could
sort of put in the marks where the rejection occurred, but
there certainly were no blips right before an infusion.
think that the saturation data suggests that you really
have a pretty constant |evel of saturation, even when your

serum |l evels go down. One possibility is that there's a
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soluble I'L-2-R, which binds with the added Zenapax, and
that nay serve as a reservoir. So even though your serum
| evel s may go down, you may have a reservoir that all ows
for saturation in the absence of high serumlevels.

But we're dosing on Day 0, Day 14, Day 28, Day
42, Day 56. This part of the curve is going up pretty
quickly in both groups. W certainly don't see a peak 14
days after the | ast dose.

DR. BROUDY: Dr. Siegel?

DR JAY SIEGEL: 1'd just like to comment in
regard to that issue of the saturation being constant, that
saturation is not the sanme as bl ockade; that equilibration
bet ween interl eukin-2 and between anti body to the receptor
occurs in vitro, at least, in arelatively rapid tine
phase; that the affinity of interleukin-2 for the receptor,
for the al pha, beta, gamm, is about 2 | ogs higher than the
affinity of this antibody -- this antibody is in the 3
nanonol ar range, whereas we're tal king about the 10
pi conol ar range for a high-affinity IL-2 receptor, so it's
a2to3log difference; furthernore, that interleukin-2
will activate cells and trigger the receptor, even if it
has a very low |l evel of receptor occupancy, if it's only

occupying a few percent of it.

S raal l v/ 1 1 1
I LA % LI ] v

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

79
not whet her you have a bl ockade, but the relative | evels of
the anti-Tac and the interleukin-2 in the region. [If you
have 100-fol d excess anti-Tac, nolar excess, that wll |ead
to roughly equivalent affinity and could |ead to as nuch as
50 percent occupancy. To effectively block occupancy, you
need about a 4 | og nolar excess of antibody, which, since
t he anti body wei ghs about four tinmes what the cytokine
does, or a 5 | og excess by weight, 100, 000-fold excess.

So not to say there isn't bl ockade here, but
sinply to say that the tine course over time in which you
show saturation will not necessarily be the sane as the
time course in which a local concentration of interleukin-2
is unable to trigger those cells. That nay be a different
i ssue than whether or not the receptors are saturated.

DR. BROUDY: That's an el egant di scussion, and
| think we'll finish your questions, take a question from
Dr. Anderson, and then take a break.

DR. SUTHANTHI RAN: If you | ook at the incidence
of rejection, it appears that the nore of the drug you
give, you're better in sone way. The placebo with the
hi ghest azat hi oprine brought it down, and if you add the
humani zed anti-Tac, it's still further dowmm. G ven that

nmost of us would be using three drugs and very possibly
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we | ooking at to see fromyour projections that an addition
of an anti-Tac would reduce significantly the incidence of
bi opsy- proven acute rejection?

DR. KIRKMAN. The only data that we have to
directly answer your question is fromthe Phase |I/I1 study
t hat used Zenapax in conmbination with Cell Cept. That's a
study that was not powered for efficacy and was desi gned
primarily as a safety study, but in the group that received
both Cel | Cept and Zenapax, the incidence of acute rejection
was 12 percent. So it was quite, quite low And,
obvi ously, because the study wasn't powered for that, we
can't make a strong statistical statenent, but the
i nci dence was extrenely | ow.

DR. SUTHANTHI RAN: My | ast question. Wen you
actually I ook at the 1-year survival rate, there are
differences, and they're not very striking differences, and
you rmade an inportant point that we all share in the
transpl ant community, that if you reduce acute rejection,
one of our goals is that we would prevent chronic
rej ection-dependent graft loss. Are you planning on
studying these patients in terns of at 1 or 2 years,
especially not only froma renal function point of view,

but also froma structural point of view?
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coll ect data on patient and graft survival and renal
function and malignancies at 3 years post-transplant. |
think that will give us a nice conparison to the data that
we have at 1 year. | guess ny concern is that the sanple
size we have is relatively small to detect a difference,
and that we have no control over what i munosuppression
patients are receiving after the study was conpleted at 6
nmont hs, and one possibility is that any patient who has
experienced rejection could get switched from azat hi opri ne
to nycophenol ate, and at the end of 3 years it wll be
i npossible to figure out what was related to getting
Zenapax in the first 8 weeks post-transplant. But we wll
col l ect the data.

DR. BROUDY: Dr. Anderson?

DR. ANDERSON:. |'m not an i nmmunol ogi st, but |
continue to be amazed at how nysterious and magi cal things
happen with the i mune systemin the human body, so | have
a coupl e of questions on the biology side, and the answer
m ght be "No studies." That's okay. The first is, have
you | ooked at all at the TH1l/ TH2 bal ance to see if there's
any influence there?

PARTI Cl PANT: No, those studies haven't been

done, that | know of.

PR ANPERSON—Okayy——Ard—t-he—seconrd—whi-eh—s——
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probably al so going to be "Not done," and that is, have you
| ooked at all at the balance of CD4 to CD8 cells?

DR. VINCENTI: W did these studies in the
Phase I, and we did not find any differences conpared to
control s.

DR. ANDERSON. Ckay.

DR. BROUDY: | think Dr. Berman would like to
ask the | ast question.

DR. BERVAN:  This is for Dr. Vincenti again.
In the United States, what are the proportion of people
having a |iving donor transplant versus a cadaveric
transpl ant ?

DR. VINCENTI: Well, at our center it's about
30 percent living donors, both related and unrelated. As
you may know, the greatest growth area nowadays is the use
of living unrelated donors. But cadaveric transplantation
remai ns, obviously, the npbst common source of Kkidneys.

DR. BERMAN: But the Zenapax hasn't been
studied in that popul ati on?

DR. VINCENTI: No, we did. In the Phase |
study, we included -- actually, nost of the patients were
living related, and in the Phase I/11 using Cell Cept, we

had living related and living unrelated, and we're
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were 13 living donors in the Phase | and 16 |iving donors
in the Cell Cept conbination study. So we've had a fair
experience using living donors.

| think, as an aside, if you have an effective
I mmunosuppressi ve agent that can bl ock the strong
i mmuni zing effect of a foreign graft, totally unrel ated,
t hi nk one could extrapolate that it's going to be equally
effective in living donors.

DR. BERVAN: Is the rejection rate the sanme in
the living donors, or does it depend on HLA matchi ng?

DR. VINCENTI: In general, living donors have a
| ower rejection rate than cadaveric recipients.

DR. BROUDY: Ckay. Thank you. | think we'll

t ake about a 10-m nute break here and reconvene in 10

m nut es.

(Recess.)

DR. BONVINI: Dr. Broudy, distinguished nenbers
of the advisory commttee, |adies and gentlenen, |I'mEzio

Bonvini fromthe D vision of Mdnocl onal Antibodies, and
|'ve cone today to present the agency perspective on the
use of this agent in prophylaxis of kidney transpl ant
patients.

My presentation will be divided into five
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will then enter into sonme patient baseline characteristics
and denographics. Most of ny presentation will deal with
the primary endpoint analysis and rel ated anal ysis, and |
will spend a little tinme on just a single secondary
endpoint, tinme to first acute rejection. After ny
conclusions, Dr. Jeffrey Siegel will continue with the
presentation of the analysis of safety data for these
agents.

To save tine, | wll very briefly scan this
slide, just to nmention that | will refer to the first study
as the doubl e-therapy study, and that is the study that
tested pl acebo or Zenapax as an add-on to cycl osporine
corticosteroid. This was the nostly European study and did
not include any U S. centers. The second study, the
triple-therapy study for the addition of cyclosporine,
corticosteroids, and azathioprine, included 11 U S.
centers.

We have already heard and | just need to
reiterate one single point, and that is that antiviral
prophyl axes were specified or required for all high-risk
patients in the triple-therapy study, while it was left to
the individual institutions in the doubl e-therapy study.

The two arns of both studies were fairly well
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wi th one exception, as we heard earlier, and this was due
to a statistically significant difference in the triple-

t herapy study due to an increase in positive donors in the
pl acebo arm which was accounted for by a correspondi ng
decrease in the negative CW donors. Note, however, that
t he donor positive/recipient negative category was well

bal anced between arns.

To be able to generalize the results of a
study, the study design needs to reflect current practices,
and the patient denographics need to reflect the patient
characteristics of the population for which the agent is
intended. | would like to spend the next few slides
provi di ng evidence and showi ng a nunber of key factors --
age group of the recipient population, sex distribution,
primary cause of renal failure, as well as ethnic
background -- of the patient population of the two studies
and how they conpare to the U S. transplant recipient
popul ati on.

In the top panel, we have the distribution of
the U S. cadaveric kidney transplant recipients fromthe
UNCS dat abase for 1995, the year during which the triple-
t herapy study was conducted, and it shows that the age

group between 35 and 49 years old represents the bul k of
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mean age and nedi an age were between 45 and 47 in both the
doubl e-t herapy study and the triple-therapy study and is,
therefore, consistent wwth the distribution of age -- the
distribution of age groups in both studies is consistent
with this type of distribution.

Reci pi ent sex. Sixty percent of both cadaveric
and living donor transplants -- this is the UNOS dat abase
spanning transplants from 1987 to 1991 -- are nmales. Sixty
percent are males. A higher fraction of male recipients
was present in the doubl e-therapy study, 68 versus 74. In
the triple-therapy study, the fraction of nmale recipients
was 60 percent in the placebo armand 59, therefore,
consistent with the distribution of sex in the U S.
transpl ant recipients.

Et hni ¢ background, an inportant characteristic,
a prognostic factor in kidney transplantation. The doubl e-
t herapy study, being nostly European, is represented al nost
exclusively by white Caucasian, 95 to 97 percent. The
triple-therapy study is consistent with the distribution of
et hni ¢ background in recipients. Sixty-one percent of 1995
cadaveric kidney transplant recipients in the U S were
white, 24 black, 11 Hispanic, and a small percentage, 3

percent, Asian. Sixty-one and 67 percent of the recipient

Lation in tl ol et I hite. I
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19 bl ack, and 15 and 11 Hi spanic. This distribution is,
again, consistent with the distribution of recipients in
the U S. cadaveric kidney transpl ant.

D abetes is an inportant prognostic factor for
ki dney and graft survival and is captured in the UNGCS
dat abase for cadaveric and |living donor transplants in 1987
t hrough 1991. Twenty-two percent of all patients have
di abetes -- a small fraction consistent wwth the prevailing
Eur opean | ocati on of the doubl e-therapy study of diabetes.
Seven percent or 3 percent were present in the doubl e-
therapy study. 1In the triple-therapy study, 22 and 25
percent of the patients in the placebo and Zenapax arm
respectively, had diabetes. The larger fraction in both
studies and in both arnms were gl onmerul ar nephritis,
fol |l owed by pol ycystic kidney di sease.

In conclusion, | would like to conclude there
were no maj or inbal ances between treatnment armin either
study, with the exception of the CW status distribution,
and the denographic data of the triple-therapy study are
consistent wth the denographics of the U S. Kkidney
transpl ant recipi ent popul ation.

I n Decenber 1994 we asked this conmttee for

i nput on an issue pertaining to the design of clinical
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I mmunosuppr essi ve therapy for prophylaxis of kidney
transplant rejection. Wile it's inpossible for me to
summari ze here at this mnute the consensus of that
meeting, | would like to nake three specific points, and
that is that the incidence of first rejection episodes was
an acceptabl e endpoint for study of agents added to
background i munosuppressi ve therapy, that this incidence
shoul d be neasured between 3 and 12 nonths post-transpl ant,
and that the selection of the tine interval for the primary
anal ysis should be comensurate with the expected duration
of biological effects of the agents in question.

The primary endpoint of both trials was the
proportion of patients who develop a first biopsy-proven
acute rejection episode within the first 6 nonths foll ow ng
transplantation. Biopsy was necessary to confirmthe
di agnosis, and | should add that all primary endpoint
bi opsi es were al so retrospectively reviewed and rated for
severity according to the Banff classification by a central
reviewer, Dr. Kip Salas, with the University of Alberta
and his review was | ast.

You' ve already seen this slide. This is the
primary endpoint efficacy analysis, which is a | ower

i nci dence of biopsy-proven acute rejection in the Zenapax
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significant in both studies.

I'"d like to make a point, and that is that both
studi es were designed and powered to detect a 20 percent
decrease from 50 percent with a power of 80 percent and an
al pha of .5, and the approximately 50 percent rejection
rate was indeed achieved -- sonebody al ready asked t hat
guestion -- only in the double-therapy study. The triple-
t herapy study achieved a 35 percent rejection rate, and,
therefore, this study was vastly under power ed.

A nunber of patients in both the doubl e-therapy
and triple-therapy study had unknown outconme at the 6-nonth
post-transplant, four patients in the placebo armof the
doubl e-therapy and nine in the Zenapax arm of the doubl e-

t herapy study, two and three in the placebo and Zenapax,
respectively, of the triple-therapy study. These patients
were using the denom nator to cal cul ate the incidence of
rejection in the primary efficacy endpoint and, therefore,
wer e counted as successes.

The agency conducted an anal ysis of the inpact
of these patients by excluding themor alternating the
attribution of success and failure. In the first analysis,
the patients with unknown outconme were excluded for the

analysis. The yellow bar represents the entire intent-to-
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val ue was .002 for the doubl e-therapy and .03 for the
triple-therapy study.

Anot her analysis was to treat the patients with
no information as failures in either armof either study,
and the results are shown here. An increase is observed,
of course, in every category, and the P value is .01 in the
doubl e therapy and .04. A worst-case scenario is achieved
by assigning success to the placebo armfor those patients
with no known outconme and failures in the Zenapax arm
This analysis is shown here, and the P value in the doubl e-
therapy study is .04, and the P value of .08 is obtained
under the worst-case scenario in the triple-therapy study.

I n conclusion, we conclude that the | evel of
significance is sufficiently robust to withstand alternate
assignment of outcone to those patients with no rejection
st at us.

A nunber of patients that had no rejection
epi sodes lost their graft or died wwthin the 6 nonths post-
transplant. These patients are shown here, 11 in the
pl acebo arm of the double therapy, 10 in the Zenapax, 7 in
the placebo and two in the Zenapax of the triple-therapy
study. Again, these patients were conputed in the

denoni nator and, therefore, were consi dered success.
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failure, defined as the conbined incidence of biopsy-proven
rejection, graft loss, or death within 6 nonths from any
cause. The yellow horizontal bars refer to the biopsy-
proven rejection. The difference between this yell ow bar
and the blue and red bar represents the incidence of
treatment failure. The analysis is statistically
significant, wwth a | ower incidence in Zenapax for both the
doubl e therapy and triple therapy. This analysis was not
prospectively defined and, therefore, is considered
expl oratory.

It's inportant to al so anal yze the outcone by
subset, and as | said earlier, age, distribution, sex,
et hni ¢ background, and underlying cause of renal failure
were all inportant characteristics that we thought it was
inportant to analyze with respect to outcone. First
anal ysis, shown here, shows the outcone by recipient age
group, 18 to 39, 40 to 59, and 60 or older. The nunber on
the bottomrepresents the denom nator of this equation --
that is, the sanple size for each individual group. The
yel |l ow bar represents the overall response, and as you can
see, there is a lower incidence in the Zenapax in all three
categories. Again, this study, | should say, was not

powered -- none of the studies were powered to detect any
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The sane analysis for the triple therapy, and,
again, a lower incidence in the Zenapax in all three age
categories, and, again, the yellow bar represents the
overal |l popul ation, the total popul ation.

Qutcone by recipient sex, male and fenal e,
yellow is the overall, and this is a difference which
appears to be consistent with the overall population for
both categories in the double therapy, and these are the
results for the triple-therapy study.

Reci pi ent et hni c background. This analysis, of
course, is only neaningful to the triple-therapy study,
owng to the very small representation of non-white in the
doubl e-t herapy study. What | would like to note is that
the difference between Zenapax and the incidence of biopsy-
proven acute rejection in the non-white population is |ower
both in blacks and in the "other" category, which captured
bot h Hi spani ¢ and Asi an.

This conplex slide is nmeant to provide an
overall view of the response, broken down by the different
primary underlying causes of renal failure. This is for
t he doubl e-therapy study. The nunber of cases is
relatively small. | would |ike you to focus your attention

on the glonerular nephritis, where we have 55 and 61
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Zenapax arm conpared to the placebo arm

Di abetes is very poorly represented, only 10
and 4 patients in the double-therapy study. 1In the triple-
t herapy study, 29 and 32 patients had di abetes. Forty and
33 patients were transplanted for gl onmerul ar nephritis.

The other denom nators are relatively small, and, again,
this is neant to represent the overall view of the response
distribution by categories of primary cause of renal
failure.

In conclusion, there is in general a |ower
i nci dence of biopsy-proven rejection in the Zenapax arm
conpared to the placebo in the subset of patients defined
by the recipient age, sex, or the primary cause of renal
failure. There's a smaller difference in the incidence of
bi opsy-proven rejection in non-Caucasi an patients conpared
to the Caucasi an popul ati on.

A nunber of corroborating anal yses were
conducted by the sponsor and by the agency. One such
analysis is a central review of the incidence of biopsy-
prove acute rejection. The central reviewer was sonewhat
nore conservative in the definition of a rejection, and |
rem nd you that the yell ow bar represents a |l ocal review,
and this is the difference between the |ocal review and the
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in the Zenapax arm This was statistically significant in
t he doubl e therapy and had a P value of .06 in the triple
t her apy.

The central review provided also rating of
severity by the Banff classification, and this is shown in
this slide. The entire intent-to-treat popul ati on was used
in this analysis. Four categories were identified:
borderline, Gade 1, 2, and 3. A lower incidence was
observed in the borderline category conpared to that -- a
greater decrease was observed in the borderline category
conpared to Grade 1 and Grade 2, where only a few patients
were present in Gade 3. This was al so consistent in the
triple-therapy study, although a difference of simlar
magni tude was al so observed in the Grade 2 patients.

In conclusion, in both studies there was a
| arger difference between Zenapax and placebo arns in
borderline category of rejection severity conpared to the
ot her categori es.

The sponsor already provided the review of the
i nci dence of biopsy-proven and presunptive rejection. The
rejection was considered presunptive if it was treated,
irrespective of whether a biopsy was perforned or

irrespective of the result of the biopsy. The yellow bar
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this is the difference between bi opsy-proven and
presunptive. The difference between Zenapax and pl acebo is
statistically significant.

The reason | present this slide is because by
capturing all rejection, biopsy-proven or presunptive,
during the 6-nonth period, the nunber of rejections per
patient can be obtained, and this is shown in this slide.
This represents the incidence of patients wth one, two,
three, four or nore rejections. The entire intent-to-treat
popul ation is using the denom nator here, and as you can
see, there is a decrease in the incidence of rejection in
the Zenapax arm This is for the doubl e-therapy study, and
consistent results were observed for the triple-therapy
st udy.

In conclusion, a | ower proportion of patients
Wi th one or nore biopsy-proven or presunptive rejection
epi sodes was observed during the first 6 nonths post-
transplant in the Zenapax arm

I"d like to conclude with this slide, and this
is the result of the local review for the incidence of
bi opsy-proven rejection at 1 year. The yellow horizontal
bar represents the 6-nmonth data. A small increase in a
smal | nunber of events occurred from6 nonths to a year in
Lacahn
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events were observed in the Zenapax arm of the doubl e-
t herapy study, and this study, of course, is highly
significant. A small nunber of events do occur between 6
months and 1 year in the placebo armof the triple-therapy
study. | think a non-commensurate higher nunber of events
occur in the placebo arm and by now the difference is not
any longer significant with a P value of .09. This
suggests the possibility that the durability of response in
the triple-therapy study may be transient.

I nformation pertaining to the durability of
response can be obtained by an analysis of the tine to
first biopsy-proven acute rejection, and I'd like to show
here Kapl an-Mei er curves of cunul ative probability of
rejection for the doubl e-therapy study first. These are
extended all the way up to a year. As you can see, npbst
events occurred during the first 120 days, 3 nonths post-
transpl ant, both in the placebo arm upper curve, and in
the Zenapax arm This is consistent wi th nunerous previous
reports showi ng that nost rejection occurs within the first
couple of nonths, 3 nonths fromtransplantation

In the triple-therapy study, the placebo curve
shows simlar behavior. | should nention, of course, that
in either case, the cunul ative probability of Zenapax was
Fower—t-hanr—the—placebe
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days, while in the Zenapax arm a nobnotonous conti nuous
increase is observed up to a year. There is a bunp at the
end which is driven by a single event, wth now an
effective sanple size of only 10 patients; therefore, this
i's meani ngless. This suggests that the period at risk for
rejection of these patients is prolonged conpared to the
period of risk for the patient in the placebo arm although
the probability of rejection is |ower.

|'"d like to wap up ny brief presentation by
reiterating a nunber of conclusions. The first is that the
addi tion of Zenapax to double- or triple-therapy
I Mrunosuppressive reginens is associated with a
statistically significant |ower incidence of first
rejection episodes during the first 6 nonths post-
transplant. Al though this endpoint was not prospectively
designed, a statistically significant decrease in the
conbi ned i ncidence of first rejection, graft |loss, or death
fromany cause was observed in the Zenapax arm conpared to
the placebo arm

A statistically significant decrease in the
i nci dence of first rejection episode was al so observed 1
year post-transplant in the Zenapax arm of the doubl e-
t herapy study. However, the difference in the incidence of
firct raolnctl AN ar ot

at i ot ool ]l g
AL T LU T UUAT T

1
T <

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

98
significant for the 1l-year post-transplant results of the
triple-therapy study.

In both studies, the cumul ative probability of
first rejection was lower in the Zenapax treatnment arm
conpared to placebo; however, in the Zenapax treatnment arm
of the triple-therapy study, there is evidence that the
period of at risk for first rejection is prolonged conpared
to that of the placebo arm

|'"d like to stop here and then give the podi um
to Dr. Jeff Siegel for an analysis of the safety data,
unl ess there are any questions.

DR JEFFREY SI EGEL: Thank you, Dr. Bonvini.

Di stingui shed nmenbers of the advisory

commttee, nmy nane is Dr. Jeffrey Siegel, and I'I| be
presenting the safety assessnent of Zenapax. In ny
presentation this norning, I'll begin by giving you an

overall profile of the safety assessnent of Zenapax, |'l|
proceed by tal king about the deaths and serious adverse
events seen in Zenapax-treated arns conpared to controls,
then tal k about infections, malignancies, and

| ynmphoproliferative disorders, tal k about other adverse
events that we're seeing, and talk a bit about antibody

formati on.
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at the safety of Zenapax consisted of 630 subjects enrolled
in four renal allograft rejection trials. This was the two
Phase Ill trials that you' ve heard about, as well as Phase
| trials. There was no higher frequency observed of
adverse events overall, attributable adverse events,

i nfectious epi sodes, malignancies, |ynphoproliferative
di sorders, or |aboratory abnormalities.

First off, there was no hi gher frequency of
deat hs observed in the Zenapax-treated patients. There
were 13 deaths in the placebo armand five deaths in
Zenapax arm The five deaths seen in the Zenapax-treated
patients consisted of two patients who died of suicide, one
fromintracerebral henorrhage, one case of
| ynmphoproliferative | ynphoma, and one case of infective
endocarditis.

There was al so no overall higher frequency of
serious adverse events. However, when the specific serious
adverse events were exam ned, several were observed at
slightly higher frequencies in the Zenapax-treated arm
This was renal danmage and renal insufficiency, as well as
t hronbosis. The nunbers are shown in the next slide, where
you can see that the overall serious adverse event rate was
slightly lower in the Zenapax arm 40 percent conpared to
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O the infectious episodes, there was no
overall increase in the nunber of infectious episodes in
all or in these specific categories of infectious episodes.
There's no overall higher frequency of viral infections,
i ncluding CW infections, which were seen in 13 percent of
Zenapax-treated patients and 16 percent of control
patients. There was no overall higher incidence of fungal
i nfections, bacterem a or septicem a, or of pneunoni as.
However, one specific category of infectious episodes was
observed at a sonewhat hi gher frequency. This was wound
infections and cellulitis, which was seen in 8 percent of
t he Zenapax-treated patients and 4 percent of the control
patients. The nomnal P value for this finding was .O05.

Fewer deaths were observed frominfections in
the Zenapax-treated patients conpared to placebo, a single
case versus seven cases in the control group

We have 1l-year followup data for malignancies
and | ynphoproliferative disorders and 6-nonth follow up for
t hese disorders in the Phase | study. Overall there was no
hi gher incidence observed of malignancies. |In placebos the
i nci dence was 2.7 percent, with Zenapax 1.5 percent. 1In
the category of |ynphomas, very few were seen, |less than 1

percent in either group. This represented two cases in

aach ol A na daoat wnae nhocaoarvod Af | vmhan,m Thi c
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was a subject who received a single dose of Zenapax, and
then it was stopped, and 7 nonths | ater devel oped an
intracerebral |ynphoma and di ed.

Overall the rate of other adverse events was no
hi gher in Zenapax conpared to controls, and the frequency
of nost of the specific other adverse events was simlar or
| ower with Zenapax. However, a sonewhat higher frequency
was observed of three specific adverse events, and these
consi sted of hypertension, trenor, and the category of
i npai red wound healing without infection. These nunbers
are shown here, where the incidence of hypertensi on was 25
percent with Zenapax and 20 percent in the placebo arm
I nci dence of trenor was slightly increased to 19 percent
conpared to 16 percent, and the incidence of wound healing
i npai rment without infection was observed in 12 percent of
t he Zenapax-treated patients and 10 percent of the pl acebo.

To ook at this information in nore detail, a
subset analysis was perfornmed. Beginning with
hypertensi on, the incidence of reports of hypertension as
an adverse event were assessed by age group, and what you
can see is that the major group where a higher incidence of
hypertensi on was observed in the Zenapax-treated patients

was the patients over age 60, with 34 percent conpared to
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observed in the 18- to 39-year-old category, and there was
no change in the category of 40- to 60-year-ol ds.

When the results were subsetted by ethnic
group, nost of the higher frequency of hypertensive adverse
events was observed anong the non-Caucasi ans, where 29
percent of the subjects experienced a hypertensive adverse
event conpared to 16 percent on pl acebo.

When the incidence of hypertension as an
adverse event was assessed based on the etiol ogy of renal
failure, you can see that the higher frequency of
hypertensi on was accounted for by two of the etiol ogies of
renal failure, diabetes and hypertension, and essentially
no hi gher incidence was seen in the other etiol ogies of
renal failure. Anong patients where di abetes was the
etiology of renal failure, there was an incidence of 26
percent observed in the Zenapax arm conpared to 16 percent.
Anmong the patients with underlying hypertension, there was
an incidence of 27 percent conpared to 10 percent in the
pl acebo-treated arm

Anti body formation to Zenapax is inportant in
assessing the durability of the response. Anti-idiotypic
anti bodi es, as you heard before, were observed in sone of

the patients treated with Zenapax. The incidence was 17
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slightly Iower, 12 percent, in those treated with triple
therapy. Rejection rates were simlar in the patients who
did or did not devel op anti bodies. The incidence was 20
percent in those with antibodies and 18 percent in those
w t hout. However, no change in nmean serum | evels of
Zenapax was observed in subjects who devel oped anti bodi es
to Zenapax, and the IL-2 receptors remai ned saturated
despite anti-Zenapax anti bodies in these subjects.

So, in summary, our assessnent reveal ed that
there were few safety concerns which cane up | ooking at the
Zenapax-treated patients conpared to controls. However,
sone specific adverse events were observed with a higher
i nci dence, and sonme of these are al so observed associ at ed
w th cycl osporine-A adm nistration. These include
hypertension, trenor, and renal damage and renal
insufficiency. Wile no higher incidence of
| ynmphoproliferative di sease and mal i gnanci es was seen in
t he dat abase as observed, there is a need for longer-term
followup to assess the long-termrates of these
conplications, and the sponsor is planning on acquiring 3-
year data on these conplications.

Thank you.

DR. BROUDY: Thank you.
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or Dr. Siegel fromthe conmttee? Yes?

DR. HUNSI CKER: Just one question. This is Dr.
Hunsi cker. You have nade a point about the trenor and the
hypertension as, if | can put this in quotations,
"separate" adverse effects that appeared to occur nore
frequently. Were they in fact correlated? That is to say,
did they occur in the sane patients? In which case, if

that were the case, we would be | ooking at a single

evidence -- that is, the conbination of hypertension and
tremor -- as evidence of cyclosporine toxicity which
occurred.

G ven the nunber of exam nations that you' ve
done, it would be nuch | ess suggestive that there was
anyt hing specific about this. It would just |ikely be
noise. |If they were separate, if they were in different
groups of patients, it mght be slightly nore convincing.

DR. JEFFREY SIEGEL: That's a very good
guestion. | don't have that information. Does the sponsor
have that?

PARTI Cl PANT: That can be answered | ater on.

DR. BROUDY: Dr. Jonsson?

DR. JONSSON: Thank you. That was sort of ny

guestion as well. Those side effects, hypertension,
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effects of cyclosporine, so did you -- you m ght have said
this -- conpare the cycl ospori ne dose adjusted for body
wei ght in those two groups? In addition, if you had a
hi gher cycl osporine level, you're less likely to have a
rejection as well.

DR JEFFREY SIEGEL: W asked that question of
t he sponsor, and the pharnmacokinetics reviewer also | ooked
at that. There was no difference observed in the
cycl osporine |level s between the two groups.

Dr. Trapnell, could you conment on that?

DR. TRAPNELL: The cycl osporine concentrations
that were obtained were really just part of the trial, and
they were not really done in any kind of forma
phar macoki neti cs study sense, if you will. So it wasn't
detail ed what doses the patients were receiving, and
cycl osporine inherently has a lot of variability both
between and within patients. So the only data that was
provi ded were nean data. Wen we | ooked at the nmean data,
the doses were not different and the | evels were not
different between the Zenapax arns and the pl acebo arns.
But the ability to break that data out to really look at it
in detail just wasn't provided.

DR GRIM Was this just trough |evels, or was
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DR. TRAPNELL: It was trough |evels.

DR. JONSSON. And as a followup on that, it
woul d be interesting to know the levels early on and | ate,
because early levels -- rejection happens early after
transpl ant, so high levels early on prevent rejection.

DR. JEFFREY SIEGEL: Let nme make one ot her
point, which is that if these adverse events are real --
and we don't know that they are -- and if they are
associated with cycl osporine-A toxicity, there are two
possibilities. One has been nentioned, that you m ght have
hi gher | evels of cyclosporine-A in Zenapax-treated
patients, or it could be that Zenapax sonehow potenti ates
the effect of cyclosporine-A and | think further studies
may hel p assess that.

DR. BROUDY: Let nme ask a quick question about
the renal damage. In your Table 18, it actually | ooks at
the 6-nonth period that the nean serum creatinine was | ower
in the Zenapax arns and the GFR was hi gher in the Zenapax
arms. In Table 18 on page 17. So it's hard for nme to
under st and why you're concl udi ng that Zenapax causes renal
damage and i nsufficiency.

DR. JEFFREY SIEGEL: The renal danage and

insufficiency that's shown here are serious adverse events
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corresponding to these small nunber of events, what | found
is that many of these patients were -- patients who
devel oped an el evated serumcreatinine were admtted to the
hospital for renal biopsy and were found, generally
speaki ng, to not have transplant rejection. Mny of these
patients were thought to have cycl osporine-A toxicity, and
the dose was adjusted. So it may not have shown up in the
mean creatinine | evels.

DR. BONVINI: Let ne clarify al so one point.
guess the question al so should be addressed to the sponsor,
but in Table 18, which were data provided by the sponsor,
the patients who lost their graft were excluded. So this
refers only to those patients with a functioning graft.

DR. BROUDY: O her questions? Dr. Auchincl oss?

DR. AUCHI NCLOSS: |'ve got a total of four.
First of all, for the FDA in general, | don't detect any
unhappi ness on your part with taking rejection episode
frequency as the endpoint for this, and a satisfactory
endpoint. You're not going to worry at all about graft
survival. Is that correct at this point?

DR. BONVINI: No, this is not entirely
accurate. We are concerned with the inpact, and, again, |
couldn't summarize the entire consensus expressed in the
1994—aehH-Sery—ecormrttee—rReeth but—eert
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be no negative inpact on graft survival and patient
survi val

| ndeed, we nornally suggest that the study be
powered to detect no decreased graft and patient survival
at 1 year post-transplant, and we usually recommend | onger
followup to assure that graft and patient survival is
preserved. And we like to power the study as an
equi val ency study to nmake sure that there is no decrease in
graft and patient survival. This study was not necessarily
desi gned that way; however, there is no negative inpact on
graft and patient survival in either study at 1 year.

DR. AUCHI NCLOSS: My feeling is that this is
excellent. Wuld there be in fact other surrogate markers
that you woul d accept? For exanple, supposing rejection
rates were identical, survival rates in patients and grafts
were identical, but the treatnment armwas on half the
anount of i mmunosuppression 1 year later. Wuld the FDA be
i nterested?

DR BONVINI: | think so. | will let Jay
comment on that. W' ve debated it in the past, and | think
we w |l be | ooking favorably, provided that sufficient
saf eguards were introduced to guarantee that patient and

ki dney survival were preserved.
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DR. JAY SIECGEL: W discuss all proposals we're
faced with. It is in fact the case in sonme other diseases
that require chronic steroid therapy, that steroid sparing
as a -- the ability to taper off steroids as an endpoint
for clinical trials, when you either add in placebo or a
drug, is considered a neasure of benefit. And we'd have to
di scuss that. O course, just as the issue with -- while
we recogni ze rejection episodes is a real benefit and one
that the commttee felt in these days of relatively high
graft survival out at least to a year or two is a nore
pragmatic one to |l ook for and one that is likely to predict
nmor e nmeani ngful outcones, it's also the case that the nore
meani ngful the benefit, the easier it is to weigh against
toxicities.

So a graft survival benefit in a drug, for
exanple, that is going to carry a risk of serious infection
or |ynphoproliferative disorder is going to hold up a | ot
better than is a steroid-sparing effect, for exanple. And
we weigh all of that in together.

DR. AUCHI NCLOSS: And | think the point sinply
is that these are the real clinical endpoints that we're
working with in clinical transplantation at this point.

Now, my second question woul d be about risks
for
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Rubi n, ny col | eague, woul d have taught ne that the sentinel
chicken in this kind of study would be the patients who got
t he i nmunosuppressi ve agent had a rejection episode and
then got OKT3 to rescue their kidney. That's probably as
vi gorous an anount of i munosuppression as you could cone
up with. Was there any indication that there was in that
group a surprising incidence of anything?

DR. BONVINI: | think this question should be
addressed to the sponsor. M answer is that the database
is fairly small

DR. AUCHI NCLOSS: | understand that.

DR. BONVINI: And | don't recall specific
events of |ynphoma or any other problens with patients
receiving OKT3, but I'll ask the sponsor to confirmthat.
However, only a very small nunber of patients received
CKT3.

DR. AUCHI NCLGCSS: | think the answer is no,
because there's such a small incidence of things |ike
| ynphoproliferative disease, that | can't believe it's
going to be yes. But | think it's an inportant question,
because if you were going to see it, that's the group where
you would see it, | think

My third question for you is back on this CW
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correctly -- that perhaps the best test of a new pathogen
being introduced during the time that this reagent is in
pl ace woul d be the CW-positive donor to a CW-negative
recipient. As | |look at your table, there are probably 60
such patients treated wwth Zenapax in the tw trials. On
the other hand, if | understand the protocols correctly,
all of those patients would have been treated with
prophylactic anti-CW therapy. |s that correct, and what
were the outconmes of CW infection in that subgroup, the
donor positive/recipient negative?

DR. BONVINI: W asked the sponsor the sane
gquestion, and you have a slide, | guess.

DR. LIGHT: You were asking about the incidence
of CW infection based on risk groups. So positive into
positive, 10 percent Zenapax, 17 percent --

DR. AUCHI NCLOSS: Yes. It's the next group
down that | think we're interested in.

DR LIGHT: Okay. So positive and negative, it
was 25 percent and 31 percent.

DR. AUCHI NCLOSS: But it's also true, is it
not, that all of those patients are receiving --

DR LIGHT: Prophylaxis. That's correct.

DR. AUCHI NCLCOSS: | think these data are very
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that it's safety in the presence of drugs specifically
designed to keep the infection from happeni ng.

DR GRIM Is that purely virema, or is that
ti ssue-invasive di sease?

DR. BROUDY: There were two tissue-invasive in
each category. The rest were virem as.

DR LIGHT: Yes. | have to tell you, we had a
very liberal definition of CW. Qur trial was geared
toward collecting the nost accurate data with respect to
rejection, and we were very liberal. Any patient who had
serol ogi c evidence of CW, regardless of what test was used
at their center, was counted as having CW. So
theoretically a patient could have conme in with a fever,
had sone bl ood drawn for CW, turned out to have a urinary
tract infection that caused the fever, but the | ab test
cane back that the patient had seroconverted, and that was

counted as a virema. So it was a very liberal definition

of CW.
DR. AUCHI NCLOSS: Seroconverted or antigenem a?
DR LIGHT: Antigenem a
DR. AUCHI NCLOSS: They had detectable CW

i nfection.

DR, LIGHT: Yes. So those patients were in the
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culture-positive. So we just |unped everything together,
and there was just 2 percent in each group with tissue-

i nvasi ve di sease.

DR. AUCHI NCLOSS: M last question for the FDA
in general, as a prelude to the later discussion that we'l|
have, does the FDA have any experience wth an
I mmunosuppressi ve agent that is shown to have efficacy for

one organ, one solid organ, that does not subsequently turn

out to have efficacy for sone other solid organ? |[|'m not
tal ki ng about bone marrow transplantation. |'mtalking
about kidney versus liver versus heart. |s there any

exanpl e of an agent that works for one and not the other?
DR JAY SIEGEL: | would think the panel m ght
be better prepared to answer that question, since so nuch

of the data regarding that cones fromuses that have not

been submtted to the agency, | suspect.
DR. AUCHI NCLOSS: |'m not aware of any, but, of
course, we are all aware that, | think, all of the drugs

t hat have been licensed for treatnent for prevention of
rejection in transplantation have been licensed originally
wi th an organ-specific |abeling, and, of course, the | abel
that you' ve cone up with for this one here is organ-

specific, and I'm wondering why and do we need to stick
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DR. BROUDY: WMaybe we could get to this issue
during the discussion period.

Ckay. | think that concludes our question
period. Thank you very mnuch.

| think we'll nove on now to the questions for
the advisory commttee, and if we could nove to Question 1
Question la is for discussion purposes, and this is,
"Pl ease discuss the extent to which the results of the
doubl e-t herapy and triple-therapy studi es can be
generalized to the various current U S. practices.” Wuld
one of the transplant nephrologists |like to tackle this
i ssue?

DR. SUTHANTHI RAN: Usually Larry al ways takes
the mke. 1'Il let Larry speak.

(Laughter.)

DR. HUNSICKER: | don't know at what point in
t he di scussion we want to broaden the issue. Let ne get at
what | think is the nost direct issue, which is that we've
al ready heard fromthe FDA that the patients in the triple-
therapy armvery closely resenble the Anmerican ki dney
transpl ant recipients, and, therefore, that study clearly
is extrapol atable. Everything that we've seen fromthe

doubl e-therapy armis consistent with what we've seen in
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be the case, too. Therefore, ny answer woul d be, yes,
sure, this is extrapol at abl e.

However, | do want to pick up at some point --
and 1'Il leave it to the chairman's deci sion when -- on
Hugh' s question, because it is very closely related to the
guestion that | put to the FDA, who is now being
distracted, early on that had to do with how nuch nore
information is needed. As | scan ny nmenory, | can think of
no circunstance in which an agent that has been shown to be
effective in prophylaxis for rejection in one organ has not
been shown to be -- at |east of the vascul arized organs we
deal with -- has not subsequently been shown to be
effective in others as well.

We're going to have questions -- there are no
pedi atric patients in this particular study, so we're going
to be asked whether this could be extrapolated to pediatric
patients. There are no living donor patients in these two
studies, and so we're going to be asked whether the data
are extrapol atable to living donor recipients. And, just
so that we're conplete about this, there are no second and
subsequent transplants in this data set, and if we aren't
going to be asked, we shoul d have been asked whet her these

data are extrapol atable to patients receiving second and
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i n our experience has suggested that this is the case, that
t hey are extrapol at abl e.

Now, | think that extrapolation of these data
to second and subsequents is a little easier, although not
all that much easier, than the extrapolation to |iving
donor and to pediatric recipients, and perhaps the nost
distant is the extrapolation to other organ types. But
there are sone real practical issues both for the
transpl ant community -- and | want to say here |I'm speaking
for the transplant conmunity and not for the sponsors. It
can be extrenely difficult to have adequately powered
studies in sone of these subsets. It mght be very
difficult to have an adequately powered study of recipients
of second transplants. It mght be very difficult to have
an adequately powered study of pediatric patients. It's
probably achi evable to do sone of the others. But to
require this before the community is considered blessed in
usi ng these agents in these other groups is, | think,
unreasonable. So we have to have sone sense of how nuch
nmore information is required in order to be able to
ext rapol at e.

So what | would Iike to suggest is what sone of
the particul ar questions are that cone as we do this. |
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and subsequent recipients. The general rule in these
things is that the higher the underlying basic risk is, the
nore likely you are to see a benefit. So presumably
there's no reason that we shoul d not expect that there
woul d be a benefit in second and subsequents.

The converse is true with respect to |iving
donors. The baseline rate of rejection is nodestly |ess,
al t hough if you exclude the recipients of HLA identi cal
transplants, I"'mnot sure it is substantially less. So one
coul d ask whether the potential benefits which are going to
be proportionately smaller will still be in excess of the
potential risks in the living donor population. Since
there are so fewrisks in the use of this drug, it appears,
| think that the answer to that is still yes

Wth respect to the pediatric patients, the
issue arises as to whether the same rules hold for kids,
and here the direction in the two studies is alittle
contradictory. There was a trend which was not analyzed in
the FDA analysis toward nore efficacy in older people in
t he doubl e-therapy study and a trend to nore efficacy in
the younger patients in the triple-therapy study. To ny

statistical brain, these totally cancel out so that there's

no evi dence of any age effect whatsoever. But you could
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efficacy that there is good efficacy? And, unfortunately,
the study which | had thought was going to give a great
deal of clarity to this turns out to be an uncontrolled
study, so it really won't. But you could ask that.

And then, finally, one can ask the question, if
we're going to go to other organ types, how nmuch nore
i nformati on does the FDA need before the conmmunity wll be
free to conclude that this agent which works in one
transplant type, |ike other agents that have subsequently
been proved to work in other transplant types, m ght be a
reasonable thing to use in other organ recipient types?

A couple of years ago | m ght not have said
this, but we are increasingly being constrained in the
transpl ant community fromuse of new agents that are
potentially expensive, and | have no reason to doubt that
Hof f mann- La Roche is going to get everything that it can
out of this particular agent. W' re increasingly
constrained in the use of these agents unless we can show
an FDA indication. So it's conceivable that the people who
are transplanting heart and lung and liver and so forth
m ght in fact be constrained in the use of this agent
pendi ng the further information, which should be obtained.

And | think this issue should probably be addressed.
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that there's any question but the data are extrapol atabl e
at least to the primary cadaveric kidney transpl ant
recipients in the United States.

DR. BROUDY: Al right. 1 think we've roaned
and actually answered al nost all of the questions already.

(Laughter.)

DR. BROUDY: But maybe 1'd like to get a second
opi nion. Dr. Suthanthiran?

DR. SUTHANTHI RAN: | don't have the tinme to be
brief, but --

(Laughter.)

DR. BROUDY: Dr. Suthanthiran has already told
me he brought 50 slides.

(Laughter.)

DR. SUTHANTHI RAN: | think this agent has been
tried in the context of CSA-based i nmunosuppressive
t herapy, and that's the nbost comon protocol we use in
clinical transplant. The other one would be FK, and the
data suggest CSA and FK work nore or less simlarly, except
for a slight reduction in acute rejection. So fromthat
perspective, | think the data that was presented to us
today can be generalized to the overall cadaver renal

transpl ant popul ati on.
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mycophenol ate group, the rejection incidence went from 20
percent to 12 percent, and the 20 percent is not an
unlikely nunber for a living related transplant, so | would
anticipate even in a living related transpl ant, except for
the two hapl otype match, it may be beneficial.

W were told that the denographics of the
patient population is quite representative of the U S.
popul ation, so ny answer would be yes to Question 1la, that
this data could be generalized to the current U S
transpl ant popul ati on.

DR. BROUDY: And | would agree. In fact, many
of those patients were U S. transplant popul ations. So
let's nove on to Question 1b --

DR. AUCHI NCLOsSS: Well, | don't quite agree,

Vi rginia.

DR. BROUDY: Ckay.

DR. AUCHI NCLOCSS: | agree in principle. Wat
|"ve learned this norning is that this is an
I mmunosuppressi ve agent that's effective, and there are, as
has been pointed out, a |arge nunber of special cases, and
| don't know for which ones this is an appropriate agent to
use.

The nost inportant one is the nycophenol ate
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bot h nycophenol ate and this agent, is going to push the
notion that this agent should be added on top of triple-
drug therapy that includes nycophenolate. | nean, that's
absolutely inevitable, assumng |licensing occurs here. And
| don't feel all that confortable that we know that in fact
it's safe in that conbination. | think it's effective, but
| don't know where the safety line is.

My view of this is that you don't get
I Mmunosuppressi on Wi t hout i munosuppression. |If you take
the rejection rate down from 20 percent to 10 percent, you
probably pay a price for that in terns of conplications of
i mmunosuppression. | don't know where it's going to cone
out. | believe the transplant community will figure out
howit's going to cone out.

The point is that you can't nake an absol ute
generalization fromthese data that it's going to be
equal ly efficacious and equally safe in all the possible
conbi nations, in all the possible treatnent groups.

DR. BROUDY: Thank you.

O her opinions? Yes, Dr. Jonsson?

DR. JONSSON: He was here first.

DR. BROUDY: Go ahead.

DR. WOODLE: | would agree with you. | nean,
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50 were studied with a conbination of MW and Zenapax. So
this is really a Phase IV issue for the FDA and the
conpany, and | think the answer should be, it should be
t aken care of and addressed in a Phase |V recommendation to
t he conpany.

DR. BROUDY: Dr. Jonsson?

DR. JONSSON: Just a comment on Question la,
how this therapy applies to various current U S. practices.
| think nore and nore kidney transplant prograns are now
using as the primary inmunosuppression tacrolinus,

Cel |l Cept, and steroids, and | think that the pendulumis
SW nging nore and nore that way, and |I'mjust curious to
know if this drug has been used in conbination with
tacrolinmus and if there are any problens identified with
t hat .

DR. BROUDY: Wbhuld anyone fromthe conpany I|ike
to comment on that?

DR. VINCENTI: We really don't have experience
usi ng Zenapax in conbination with tacrolinus. Personally,
quite frankly, | feel that still the main thrust of triple
t herapy invol ves cycl osporine, Cell Cept, and predni sone,
with tacrolimus being used primarily for the high-risk

patients. If you |ook at the Phase |1l study, though, of
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agents, OKT3 and ATGAM and | think if we can substitute a
bi ol ogi c agent that is nore specific and it's clear does
not have major adverse events, | think one could very
easily extrapolate that it may be better to use it with
tacrolimus, and it's probably going to be safer than
conbining tacrolinus with OKT3 or MLG that have such broad
i mmunosuppression and are well known to increase the
i nci dence of |ynphoma or opportunistic infection.

DR. JONSSON: | think many prograns are now
usi ng tacrolinus, prednisone, and MV, w thout using either
OKT3 or ATGAM | think that's actually the nost conmon way
of using it.

DR. BROUDY: | guess the question is whether
t he FDA should require studies wth these various
pernmutations or not, and that's the question we're really
debati ng now.

Ms. Meyers?

M5. MEYERS:. But there's another question,
which is, once the drug is out on the market, they're going
to be using it for all organ transplants. | nmean, that's
happened with all of these drugs, even though they're
| abel ed. So ny question is, the conpany is going to submt

pediatric information to the agency, and maybe Jay can
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about what is known about pediatric dosages, based on that
smal |, inconplete thing, but at |east pediatricians wll
have sone information?

DR. JAY SIEGEL: Yes. That reflects our
current policy that any reliable data we have, even if
i nconcl usi ve regardi ng pediatric use, would appear in the
| abel .

M5. MEYERS: So if you had information on the
use of this drug wwth [iver transplant or heart transpl ant
or lung transplant, would you al so put that on the |abel ?

DR JAY SIEGEL: If we have information on
drugs that off-label use is unsafe or dangerous sonetines,
we put that in the label. W do not put unproven uses or
unapproved uses -- efficacy data about unapproved uses in
the | abeling of drugs.

MS. MEYERS. So the conpany woul d have to
submt data on its use with other organ types. |s that
correct?

DR JAY SIEGEL: Well, we don't have a decision
about how broad a | abel we'd wite. |'mhearing a | ot of
information fromthis commttee and sone recomendati ons.
W w il incorporate that information and those

recomendati ons together with an assessnent of what the
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practices are. It is not likely that we wll act in a
manner inconsistent with the way we act with other drugs
used in transplantation, unless we decide to redirect the
way we deal with all of those drugs. Now, an individual
drug may have different data or different reasons to act
differently.

| shoul d add perhaps, in response to Dr.
Auchi ncl oss' earlier question, that while we nmay be unaware
of i mmunosuppressive drugs active for one type of
transpl antati on and not another, that there exist efficacy
i ssues, as sone of the panel nenbers have nentioned,
regarding quantitative efficacy, which is to say that in
sone popul ati ons where the likelihood of rejection is nuch
| ower, the possibility for benefit is, therefore, much
| oner, and there are always safety issues. Every type of
organ transplant has different underlying di seases and
different potentially vul nerable organs as targets for
toxicity, and the relative risk and benefit of each
situation is a separate issue. So data are desirable.

| heard a comment that potentially not
approving certain uses mght restrict the ability of
surgeons to use it in that area. On the other hand,
pronoting studies in those areas, whether on | abel or new
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information content is different.

So I"'mgoing to step back on this issue and
sinply ask the commttee for advice and integrate that
advice with data and with practices and try to figure out
what's the right thing to do.

DR. BROUDY: | think Dr. Gimmhas a comment.

DR. GRIMM  Yes. The discussion which revol ves
around all the special cases is especially germane to
pediatrics, and I'"'msorry to junp to Question 6, but it
seens to be that's the way the conversation i s going.

The children are at a special risk, because
there's a higher rate of acute graft rejection, a higher
rate of graft loss. Children's inmune systens are
different, and that has been shown in a nunber of ways.

And we've had bad experiences in the past with just

i ntroduci ng cycl osporine wi thout enough data in advance,
and so in the early 1980s the pediatric patients didn't
really have the sane benefit from cycl osporine that adults
did, and 1'd be reluctant to just openly release this drug
for use in everyone, for the sanme concerns.

In pediatrics, at least the registry data from
the North Anerican Pediatric Renal Transplant Cooperative
St udy suggest that you need to use an anti-T cell agent
H-ke—OoKFRB—er—AFS
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outcone. So in |ooking at use of Zenapax, the way | | ook
at it is, it's an either/or, either OKT3 or ATG or Zenapax,
and the question that | have is, is there simlar efficacy?
Now, true, it looks like Zenapax is definitely a reduced
side effect profile conpared to OKT3, but the question
remains what will the long-termefficacy be. 1In a child
who is age 4 and you're doing a transplant, if the average
cadaveric graft survival half-life is 8 or 9 years, you're
| ooki ng at transplanting that person again at 12, at 20, at
28, and it's not good enough.

So ny concern about just releasing it in a drug
which isn't necessarily proven to be as efficacious as sone
of the other anti-T cell agents, | have a big concern about
t hat .

DR. BROUDY: Dr. Auchincl oss?

DR. AUCHI NCLOSS: Jay, it seens to ne that
| abeling does two things. Sonetinmes it prevents patients
fromgetting reinbursed for treatnent that their doctors
and everybody el se, frankly, agree is worthwhile for them
and, secondly, labeling drives the future studies that the
conpany initiates. Not all future studies, because the
transpl ant community will do future studies as well, but

the ones that the conpany cares about are those that wll

hraoadan tha | ahal 1 n~
LA A A= aw Ay | | LA m AN GCT T ||3|

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

128

The current | abeling that you have down for --
not you particularly, but that is |listed for this agent
restricts it to renal transplantation, and that wll drive
the conpany to test it in hearts and livers, which,
frankly, | think, is a waste of tinme, because the
transpl ant community will test it there and will know the
answer to that, and I think we can really be very confident
t hat we know what the answer is.

| am very concerned about the pediatric
popul ation, and | could inmagi ne defining other popul ations
that you m ght exclude fromthe | abeling, and that's where
| think I'd use your power, if you will, to get the trials
to happen where in fact they really will be useful to you.

DR. BROUDY: Yes?

DR GRIMM There are only about 400 pediatric
ki dney transplants done a year in North America, and so |'m
expecting Larry to cormment that you'll never get that trial
done, and that's a very valid concern, and one of the
issues that leads to is how well the pediatric conmunity
does and has supported nulticenter studies. Look back at
the history of cancer therapy with the advent of CCSG and
POG where the only way they really have nmade the
t remendous advances that they nade was by forcing
tererdods—Aa--eent-er—eo06
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specific questions as they cane up, and perhaps it's just
that in the pediatric transplant community, with the
support of the regulatory and the conpani es, we have to
pursue that even harder to capture every available rena
transpl ant being done in North Arerica to get theminto a
study to answer the questions as they cone up.

Because as Dr. Vincenti said nuch earlier on,
this is just the opening of the flood. There are eight or
ni ne agents which are going to be comng up in the next few
years, and the sanme questions we'll be sitting here
debating in 3 or 4 years if we don't do those studies.

DR. BROUDY: Dr. Anderson, you had a comment?

DR. ANDERSON: Yes. |I|I'mgoing to take Jay
Siegel up on his final coment, which was that he was goi ng
to step back and throw this issue open to the panel, and
|'"d like to look at it in a nore global way, and the issue
i s |abeling.

DR. HUNSI CKER. |s which?

DR. ANDERSON. Labeling. | had asked our
chairman privately is this the right tinme to tal k about
this, and she said yes, it is, and so that's all you need.

(Laughter.)

DR. BROUDY: Since we seemto be discussing it.

i d
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the FDA and | ooks at the debate over FDA reform over the
last 2 or 3 years, a nunber of issues were clearly very
enotional, but discussed in sone detail, and one of the big
i ssues -- and Abbey Meyers was one of the leaders in this
-- was that the FDA should never be put in the position
that it is passing off snake oil to an unsuspecting public.
Therefore, many of the suggestions for FDA reformthat
i ncluded allowing drugs to be used prior to the tinme that
they're actually fully tested and so on were not considered
to be the ideal way to go.

But if we narrow it down a bit and | ook at the
present reality of this country, third-party payers are the
reality. The paynent for drugs and bi ol ogi cs are dependent
upon FDA approval, and it is perfectly valid and |
understand where the FDA is comng fromin saying, "Here's
our mandate, here are our rules, here are our regs, here
are our guidelines.” Wat happens in terns of third-party
paynment really isn't addressed in your specific guidelines,
but nonetheless it's the real world, and Abbey as well as
ot hers can give exanples -- probably everybody around this
tabl e can gi ve exanpl es of where individuals who have
transplants then cannot be rei nbursed for the cycl osporine

or whatever, and sonething needs to be done, and it isn't
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So one possibility would be, is it within --
well, I won't word it that way. One possibility would be
that the FDA could reexam ne this issue, now that the major
debate for FDA reformis now resol ved, and see if perhaps
in certain situations -- and this is perhaps one of those
situations -- the labeling could in fact give sufficient
wordi ng that third-party payers could reinburse for solid
organ transplants, but to make clear that full experinental
studi es had not been done and to nmandate that the conpany
does basically Phase IV trials to basically answer the
questions. And, as Hugh says, if the transplant community
is going to do it anyway, you m ght not have to nmandate it,
what ever, but basically to get sone sort of conprom se so
that the FDA gives sufficient approval to allow third-party
paynments in certain situations, while still maintaining its
mandate to be certain that you don't get FDA approva
unl ess drugs are fully tested.

DR. BROUDY: Jay, would you like to handl e that
one?

DR JAY SIEGEL: Well, this isn't an unusua
circunstance in that regard. There is no drug or no
clinical trial in which there are not both included wthin

t he popul ation of patients studi ed subsets of biol ogical
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people with a certain underlying cause of disease, or
elderly or children -- that are included but not,
obvi ously, independently powered or prospectively
identified to where you can nake an i ndependent
contribution. So even within the popul ation studied, you
have to make deci si ons about how broadly you can
generali ze.

If this study had been open to children and had
three children init, would we then say, well, we now know
it's okay to label for children as well because they
i ncluded children? And then outside the population that's
studied, there is an infinite range. That's always the
case.

So there never has been a crisp answer to how
narrowy or broadly you define an indication, and there is
pl enty of precedent for indications to include use in
popul ati ons and even in mani festations of disease that sone
m ght consider a different disease or a separate disease
and to exclude others. So it is always there as an issue.
It's a difficult issue.

As to specifically having a tiered type of
approval system that was discussed in a nunber of circles

as part of the FDA reform is there such a thing as a
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rei mbursenment in a way, and what would reinbursers do with

that, and whatever. It was largely rejected by those who
were considering it in various places. | can't, by
recol l ection, be too specific. | know the debate canme up

as an approach. W wite |labels that do or don't in
various ways. You know, sonebody does a study in heart
attacks, and everybody there has ST el evati ons and
everybody cane within 6 hours, then we have to decide
whet her the indication says that it's only people with
those criteria or whether we note that in the clinical
phar macol ogy section, and it's all judgnental, and it al
depends basically on inference that is dependent on expert
opinion, since it isn't statistically proven.

So that | eaves nme where | was before, and there
are inportant policy inplications that extend beyond
rei nbursenent and future studies. They extend to what
detail nmen can pronote, they extend sonetinmes to litigation
i ssues and whatever. W try to focus nore on the
scientific questions, but are not oblivious to those
concerns and are interested in input. |It's hard to give a
general answer, because it's such a conplex issue that
doesn't lend itself to a sinple answer.

DR. ANDERSON: May | ask the chairnman,

' hie . i I
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t he panel's recommendati on woul d be?

DR. BROUDY: Yes, | think we will hit actually
all of these issues in going through the questions.

Dr. Mller?

DR MLLER Gdven that increasingly
transplantation of all types are being done under capitated
systens, | think the reinbursenent issue is inportant, but
shoul d be secondary. Wat |'msaying is, we should give
the clinicians who are naki ng these deci sions enough data
to be able to make the decisions and make sure that the
conpany supports and provides that data, because we're
actually going to be making the decisions on how we're
going to optimally use the resources that we have to
transpl ant so many patients under the new care system

So | understand | abeling issues and
rei nbursenent issues, but the primary thing is data, and |
think that has to be paranount.

DR. BROUDY: | guess | agree with you
conpletely that | would feel unconfortable approving this
in a pediatric population when we haven't seen the data
fromthe pediatric popul ati on, know ng that the
neur obl ast oma group has been able to achi eve transpl ant
studi es, and perhaps thinking that response to new anti gens
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a certain absence of data in that regard, | think it would
be inmportant to do studies in the pediatric population.

Dr. Kl ei nerman?

DR KLEI NERVAN: | just want to raise a couple
of points. | think that | disagree a little bit with Dr.
Gimis statenent that the oncol ogy comunity, the CCSG and
t he POG, have made considerable progress. | think the
studi es that have conme out of CCSG and POG have | argely
been fol |l owup studies to novel approaches that have been
done in large centers, |arge cancer centers, and that the
guestions that they answer are not really all that
exciting. So I'mnot really -- and working in a
cooperative group, | think it's very difficult. Wat cones
out is very watered-down studies.

So appreciating what you're saying, |'mnot
exactly sure what | would recomend, but | would caution
that | don't think the answer is to have a cooperative
group do the answer and you're going to get the answer that
you want, because | think when you anal yze the data, when
you have 15 pediatric centers doing it, that the data --
you' d be amazed at how people aren't consistent with the
protocols and the data is watered down.

The other thing I'mconcerned about is, in
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for our patients. Conpanies are usually reluctant to give
t he new agents to kids because of side effects or whatever,
so | really applaud Hoffmann-La Roche for taking the |ead
and goi ng ahead and doing the studies in pediatrics. |
think we do need nore studies, but | would tend to agree
with Dr. Anderson that sone inclusion in the |abel of what
we know about giving pediatrics nmay nake the pediatric
transpl ant community construct the studies that need to be
done and | think the conpany needs to be encouraged to
support.

So | agree that there's not enough, but yet |
think we need to give the transplanters the tools to nmake
t hat decision and not rely on a cooperative group study to
do that.

DR. BROUDY: Dr. Hunsicker?

DR HUNSICKER: 1'd like to make three
comments, if | mght, which | hope wll prove to be
hel pful. The first is that there are, in all of these
evaluations, really two issues to be dealt with. One is
safety, and one is efficacy. M argunents for broadening,
if you wll, are really efficacy-related, where |I'm
concerned that we may not be able in a tinely fashion to

get nore data to denonstrate efficacy in a subgroup in
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The issue of safety is quite a different one,
and there I would be nuch nore conservative. Perhaps |ater
on | will extend Dr. Auchincloss' concern about safety
particularly in children, and | think that if I were to
conme down with a recomendati on, which | suppose | am sort
of finding nyself oozing toward, Dr. Siegel, | would say
that you ought to require additional studies, but that they
shoul d be focused on establishing safety within different
communities, and that if those studies, which m ght be
under powered to show you efficacy, cone up with a relative
ri sk reduction which is conparable with what was seen in
the major efficacy studies, that then one would be able to
assunme that that was show ng the sane efficacy and now we
have denonstrated safety. So |I guess | would focus on the
i ssues of safety.

The second thing is that with respect to the
extended use of this agent, it should be renenbered that
there i s sonething uni que about transplant drugs as opposed
to drugs for treatnment of common viral infections or
what ever, and that is that these drugs are used al nost
exclusively by a group of physicians and surgeons who are
specialized in transplantation and that they're not |ikely

to be msused or trivially -- or at least less likely to be
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by the entire physician popul ation of the country. To this
end, it would be reasonable to include in the |abeling for
this agent, just as it is for nost of the other agents used
i n i munosuppression, that its use should be restricted to
people with expertise in imunosuppression.

The third thing is that one of the traditional
probl ens of post-approval studies is the issue of
ascertainment. You hear a whole |ot nore about the bad
effects, but you don't really quite know what the
denom nator is. This is also wth transplantation a uni que
situation, in that we have a census of the popul ati on being
followed in the UNOCS dat abase, and it nmay have been
mentioned that I'mthis year's president of UNOS, so |I'm
particularly aware of that issue. It seens to ne that the
FDA woul d do well to speak with UNOS about sone of these
t hi ngs where we need to make certain we include in our data
collection the questions that need to be answered so that
we can have a proper denom nator to these things.

The question canme up about the possible late
rejection episodes in the Anerican triple-agent trial. To
get further information on this, which is a small subset of
all of the patients, is going to require a huge trial and

an i mense period of tine. It probably is the kind of
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surveill ance, where in fact with transplantati on we could
give you a census of all the patients and could | ook at
this in a very clear fashion if we have the appropriate
information captured in the UNOCS dat abase.

That's ny three coments.

DR. JAY SIECGEL: Just for clarification, your
coment about focusing on safety data, was that intended to
apply across the board to issues of pediatrics and new
drugs, but also other organs? Heart and liver?

DR. HUNSI CKER: Exactly. Exactly. | |ook at
the interaction of two issues. One is feasibility, and the
other is the need for information. Now, these are 500 or
sonething |ike that patient studies. You can get that in
liver, you can get that in heart. That's not inpossible,
and it's not unreasonable to require those populations to
have properly done studies. But you're not going to get
this easily in pediatrics, and | would hate to stick
approval in pediatrics to a study that's going to be
virtually inpossible to do. The issue with children is
safety.

DR. BROUDY: Dr. Gimm would you like to
comment on that?

DR GRIM | can't argue with that i1issue, and
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However, | still am concerned about conparing the efficacy
of Zenapax wth the efficacy of the other biol ogical
response nodifiers that we use, OKT3 and ATG because
don't see any data suggesting simlarity, one is better,
one is worse, and | do have a concern in 2 or 3 years when
i f Zenapax were freely available to the pediatric
transpl ant community, it is likely that it would be used
extensively fairly rapidly because of its |lack of side
effects, and then we may never know or we may have | ost the
opportunity to determ ne whether it is as good as previous
t herapy and how do you conpare it to other therapy.

| just have a big concern about that.

DR. BROUDY: Maybe we coul d nove through the
questions specifically now | think we've had a very good
di scussion on Question l1a, and nowl'd like to nove on to
Question 1b, and this is a question we need to vote on.

"Do the data fromthe doubl e-therapy and the triple-therapy
studi es establish the efficacy of Zenapax in reducing the

i ncidence of renal allograft rejection?" Wo would like to
start the coments on this?

DR HUNSI CKER:  Yes.

DR. BROUDY: Dr. Hunsicker, yes. That's terse

and conci se.
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(Laughter.)

DR. BROUDY: Yes.

DR. SUTHANTHI RAN: [ I naudi bl €] bi opsy- proven
acute rejection at 6 nonths. Both the two-drug and the
t hree-drug studies support that. | think if the question
is focused on that, | think the answer is yes.

DR. BROUDY: Thank you.

Dr. Jonsson, would you |like to conment?

DR. JONSSON: | would like to see the
cyclosporine data a little bit broken down, but yes --

DR. BROUDY: Pl ease use your m crophone.

DR. JONSSON: |I'msorry. The short answer is
yes.

DR. BROUDY: Good. Are we ready to take a
vote, or are there other comments on this question before
we vote? Anyone else |like to nake a comment ?

(No response.)

DR. BROUDY: Ckay. Al who would vote yes that
the data fromthe double-therapy and tripl e-therapy studies
establish the efficacy of Zenapax in reducing the incidence
of renal allograft rejection, please raise your hand.

(Show of hands.)

DR. BROUDY: Are there any no votes?
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DR. BROUDY: Ckay. Thank you.

Let's nove on now to Question 2a, and this is
for discussion only. "In light of this observation, please
di scuss whet her and how | abel i ng shoul d address the
nmoni t ori ng and nmanagenent of patients who receive Zenapax
as an add-on to triple i Mmunosuppression.”

DR. VEISS: The "this observation"” was the
observation that the period at risk for rejection in the
triple-therapy study may extend beyond the first 3 nonths
and could have inplications in terns of managenent and
noni t ori ng.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSICKER: | think that the status of our
information is that we have a suggestion that there nay be
a difference in triple therapy, we do not know that there
is, and that the | abeling should indicate that surveillance
for late rejection is particularly appropriate in this
group of people.

DR. BROUDY: Dr. Auchincl oss?

DR. AUCHI NCLCSS: | just want to nake the
overall point that as opposed to the | abeling of the

i ndications for use, this kind of |abeling for this kind of

drug, | think, is of mnor inportance, which is to say the
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about it than you're going to be able to include in the
fine details.

DR. BROUDY: | agree. And they'll be follow ng
the patients closely. | agree.

O her coment s?

DR. WOODLE: |I'msure this is going to be a
recommendation, but | think that a closer |ook at the
patients who are experiencing late graft rejection in the
triple-therapy study in a conparison to those who renain
free of rejection would be sonmething the FDA woul d want to
have the conpany do, to try to see if there are risk
factors to determne who is at risk or at higher risk for
rejection in those patients. And although there's sone
cycl osporine data in the tables presented by the conpany,
there's no data beyond 3 nonths about cycl ospori ne.

DR. BROUDY: Ckay. Let's nove on to Question
2b. "In light of this evidence of dimnished |ong-term
durability of response in the triple-therapy study, should
studies of longer-termtreatnent or other forns of
treatnment optim zation be encouraged?”

Dr. Hunsi cker?

DR. HUNSICKER | think ny comments woul d be

that such studies are going to be virtually infeasible.
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nunbers of rejections in that period of tine, it is so
small that it's going to be extrenely difficult to do this
as a prospective design trial. This is the kind of post-
approval surveillance that | think wll be possible on a
census of patients if we in fact get the conpany or the FDA
to work with UNCS to nake sure that those data are
col | ect ed.

DR. BROUDY: Ms. Meyers?

M5. MEYERS. | really disagree, because these
very rare cases like pediatric transplantation, it's an
or phaned i ndication. There have been orphan drugs approved
by studies of 10 people. Do it. Ask the conpany to do it.
| really think that the conpany should be asked to do
studi es on other organs, because we know that FK506 cane on
the market for several years only for liver transplant.
But the fact is, FDA should request the conpany to do these
studies of pediatric indications. They don't have to tell
themto study it on 1,000 children. They know there aren't
1,000 children. But they could say, "Do it on 10, 15, 20
kids," and that could be done.

DR. BROUDY: Well, maybe this is the tine,
then, to specifically discuss the issue of what shoul d be

done in other organ transplant settings, other than the

n
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area of interest to the FDA. Wat should we do in the
setting of the heart transplant or liver transpl ant?

Shoul d we request another study of the conpany?

Dr. Mller?

DR MLLER Well, yes, of course. At this
poi nt, the approval is for renal, and unless we vote to say
let's open it up to approval for all different organs, the
conpany will be required, if they want to extend the | abel,
to do studies. | do agree with Dr. Hunsicker that
potentially the studies do not have to be huge random zed
trials. They can conpare to what is the standard of care.
Vel l-controlled Phase Il trials that could adequately
assess the efficacy and safety of a drug in a specific
popul ati on could be adequate. But | think they should be
done.

DR. BROUDY: Dr. Auchi ncl oss?

DR. AUCHI NCLOCSS: First of all, specifically
with respect to 2b, frankly, it scares nme to death to think
that people are going to start using this drug long term
because apparently they think that it's risk-free, and
I munosuppression is not. So the fact that in fact
everybody's tal king about using it long termleads nme to

think that, yes, long-termtrials are sonething that | do
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Now, with respect to your bigger question, no,
| would not ask for trials of heart. | would specify solid

organ allografts in adults, is the way | would do the

| abel i ng.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSI CKER: Just to show that |' m not
entirely consistent, | would actually probably like to see
or require a study in hearts and in livers. | would not
require two pivotal studies. | would require one, because
| think that if it is consistent with the very -- and | say
this because it is feasible. It's not too big a deal to do

that. A major focus, as |'ve already indicated, should be
toxicity.

| actually wll change what | said about | ong-
termstudies with respect to Hugh's comment about the -- |
had not assuned that you neant that people were really
going to be studying | onger use of this agent, although
that's one possibility. | would actually probably first

have asked whether that stuff that appears in the Anerican

study after 6 nonths is real or a fluke. | think it may be
a fluke. | don't know, and we have to | ook and see about
t hat .

But if in fact there is any suggestion that the
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tinme, that has to be based on additional safety data. O
at least it has to require additional safety data.

DR. BROUDY: W're really addressing two issues
here, both the other organs and the long term Maybe we
shoul d focus on the other organ issue and then get to the
| ong term

DR. HUNSI CKER. The ot her organs, | would just
stick with what |I've said with respect to pediatrics, since
that came up. |[|'ve already said | think it would be very
hard to do those, and so | would not require an efficacy
study in children, but | would require nore safety
i nformation.

DR. BROUDY: | guess | would also like to see
safety information on other solid organ transpl ants.
Speaki ng as the one who takes care of all the post-
transpl ant | ynphoproliferative disorders in the solid organ
transpl ant recipients at the University of Washington, in
whi ch we have about a 5 percent incidence in our heart and
particul arly maybe even higher in our liver transplant
reci pient population, |I see a lot of PTLD, and | would very
much like to see this agent studied, since | think it my
have cost since it is a very effective inmunosuppressive
agent, to nake sure that it does not increase the risk of
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woul d also like to see those safety studies done in other
solid organ transpl ants.

DR. VWEISS: But would you be able to do that in
a single-armstudy conparing to what is known, basically a
historically controlled type of setting with things |ike
| ynphoproliferative di seases?

DR. BROUDY: Well, 1'd have to | ook at how many
liver transplants are done.

Per haps you know this, being a nenber of UNGCS
how many are done in the states and whether one could do a
t wo- ar m st udy.

DR. HUNSICKER It would be possible to do a
two-armstudy. It would not be excessively difficult.

DR. BROUDY: | think a two-arm study woul d be
better.

DR. SUTHANTHI RAN: That's very interesting, and
a selective i nmunosuppressant is being evaluated, and we do
have data that back our approach. So | would support an
organ-specific safety study.

DR. BROUDY: Dr. Auchincl oss?

DR. AUCHI NCLOSS: | don't want you to think for
a second that I don't want the studies to be done. The

fact is, I knowthey will be done, no matter how you | abel
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at the Anerican Society of Transplant Physicians and
Surgeons a year fromnow that wll include heart and wll
i ncl ude pancreas and will include lung, and you'll have
nore trials than you can possibly deal wth.

VWhat you may not have are sone of the ones that
we're particularly tal king about here. Those are the ones
that | want the conpany to focus on, rather than spending
their noney doing the liver trial.

DR. WOODLE: But, Hugh, what you won't have is,
you won't have the financial backing and the rigor with
whi ch these studies will be done as if they were done under

an FDA prospectus.

DR. AUCHI NCLOSS: | understand that, but
that's --

DR WOODLE: So I'd like to just exercise a
note of caution. | agree that we need to address the issue

of reinbursenent, but | think we need to be very carefu
about sacrificing the science to try to achieve that. |'m
not sure froma statutory perspective that it's wthin the
realmof the FDA to try to address that issue. That may be
sonet hing for another agency of the governnment to try to
address the issue as to reinbursenent, whether or not these

i nsurance providers should be able to deny paynent.
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label. If it's not on the label, they can legally refuse
rei moursenent. So all of your studies won't do any good if
t hat conmpany doesn't put it on the | abel.

DR. WOODLE: | would agree whol eheartedly that
the requirenment for two pivotal -based retrials for an
extension of an indication to another organ is probably
excessive, and that there are other ways to achi eve those
goal s through |l ess extensive trials to facilitate the
ability of these pharmaceutical conpanies to extend their
i ndi cati ons.

DR. JAY SIEGEL: Such a requirenent doesn't
exist. W don't have any absol ute nunber of trials --

DR. WOODLE: [Inaudible.]

DR JAY SIEGEL: Yes. But | called attention
earlier to our docunent in March of this year regarding
ef fi cacy standards, which notes in particular that the need
for confirmatory data for new indications can frequently be
satisfied by the existence of data fromrel ated
indications, and | think that this is probably an area in
whi ch, based on the advice of this conmttee, that would be
an inportant consideration. Certainly, that's what | was
alluding to before.

The other thing noted in that policy is that if
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was through a trial that did not have the benefit of
conpany financing and FDA input, if | mght flatter
nmysel f --

(Laughter.)

DR. JAY SIEGEL: You know, obviously, we would
prefer to get data fromas rigorously designed and
conducted trials as possible, but we are open --
particularly recognizing the situation of how data are
generated with agents already on the market, that sane
docunent clarifies that we have an open policy to
acceptance and anal ysis of data generated in that way,
providing that there is sufficient basis to ensure the
reliability of the data.

DR. WOODLE: Jay, one of the things that the
FDA did the last time the FDA asked a question in this
manner back in 1994, when they asked the question basically
was acute rejection an appropriate endpoint for clinical
trials in transplantation, they brought it to the advisory
commttee, and | think that the answer out of the advisory
committee was reflected in the study that was done today
and sone ot her studies that have come before. It's
probably tinme once again to address this issue of extension

of indications and what's required and bring that to the
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The ot her issue that Hugh touched on earlier is
just as inportant, and that's the issue of are there new
i ndi cations that need to be considered. As everybody
around this table knows, the issue of acute rejection as an
endpoint is now al nost noot. Drug conpani es cannot do
trials anynore with that as a primry endpoint. Instead of
going on an ad hoc basis within the agency, | would urge
the agency to bring that issue to commttee and ask the
gquestion, what are the appropriate endpoints that need to
be addressed? It's time for that to be done, as the field
is moving rapidly forward.

DR. BROUDY: Dr. O Fallon?

DR. O FALLON: | was just going to comrent that
we as a commttee would have one awful tinme trying to
assess the results of half a dozen perhaps controlled
di fferent ways or uncontrolled studies on two or three of
t hese other organs, and we'd be an awful |ot better off
wi th another study of the type that we had here today to
make this assessnent and this generalization. So | agree
that other studies will be done, but it's going to make
life very difficult around here.

DR. BROUDY: Al right. Wll, why don't we get

back to the questions, and then we'll touch again on the
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donors in the future.

To finish Question 2b, the issue of the |ong-
termtherapy with Zenapax, should studies of |onger-term
treat nent be encouraged, and what woul d the proposed
duration of therapy be, what endpoints should be used to
assess efficacy, et cetera?

Dr. Hunsicker, should we do studies beyond five
weekl y doses of Zenapax?

DR. HUNSICKER: Yes, if we're going to use it
| onger than that. | think the first question is to find
out whether there's really a signal out there or whether
that's noise, and that nay be a matter of surveillance. |
don't think that the safety of this drug for a | onger
period of tinme has been established, and we get back to
this maybe when we get on to 3a. There is a question that
needs to be answered that | have not heard answered.

But, yes, | would require | onger studies for
safety if in fact people seriously consider a | onger use of
t he agent.

DR. BROUDY: Dr. Jonsson?

DR. JONSSON: From what |'ve | earned about this
drug here today and in the material provided, it doesn't

appear to ne that this is a drug that should be used | onger
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studi es are obvi ously needed.

The other question that | sort of had is, is
this a drug that perhaps could be used the second tine
around or the third time around for recurrent or persistent
rejections? If so, that needs to be studied.

DR. BROUDY: Well, | think the concern about
that is the toxicology data provided in Appendix 1. Wuld
anyone fromthe FDA Iike to comment on that, the data on
rechal l enge with the drug?

MR. ESSAIN. Hi. [|'mDavid Essain.
Unfortunately, there are no human studi es | ooki ng at
del ayed rechallenge. It's well known that generation of
Type 1 hypersensitivity reactions require |late rechallenge
after initial antigen exposure. The only study that | ooked
at this was in the preclinical nodel in synanol ogous
nmonkeys. |In that study, there were three different dose
| evel s adm ni stered to synanol ogous nonkeys of the
humani zed anti-Tac. |In parallel, a second study was done
wth the nurine anti-Tac. In Appendix 1 you'll see a brief
table of the results. The animals were rechall enged at Day
42, after an initial dosing schedule between Day 1 and Day
14.

In the humani zed anti-Tac-treated groups, no
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upper level, one of the four animals underwent an
anaphyl actic reaction which did respond to standard
phar macol ogi ¢ therapy for anaphylaxis. Interestingly, the
parallel study with the nmurine anti-Tac, four out of four
animals at the | owest dose level had a simlar reaction,
and that study was, therefore, ceased at that point. The
m ddl e and upper dose |evels were not rechall enged.

However, it is also well known that follow ng a
system c¢ anaphyl actic response, antigen-specific |IgE may
transiently di sappear and may not be present for 4 to 6
weeks -- detectable for 4 to 6 weeks after such a response.

In regard to characterization of those
antibodies, it was shown that the animals challenged with
the nmurine anti-Tac seened to generate a m xture of anti -

i sotype and anti-idiotype anti bodi es; however, those
chal l enged with the humani zed anti-Tac generated al nost
exclusively anti-idiotypic antibodies, which, when fine
mapped, the epitopes seened to be related to the CDR region
Hl1, H2, and L3. These are antibodies simlar to the anti-

i di otype anti bodi es that have been reported in patients
recei ving the humani zed anti - Tac.

DR. BROUDY: Wbuld any of the immnol ogists

here like to coment ?
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coment about that particul ar aspect, but when we have
time, | would |ike to coment about the 2b aspect when we
get back to that issue.

DR. BROUDY: Al right. WlIl, why don't you go
ahead and comment about 2b.

DR. SUTHANTHI RAN: I n this particular question
about the duration of therapy, there are actually three
conponents here. One is the duration of therapy, the other
is the endpoints to assess efficacy, and the third is what
kind of safety information we want. | think the data we
have, what was presented to us, show that this particular
course of therapy that was given was quite efficacious in
reduci ng the incidence of acute rejection at 6 nonths. So
that's all the data we have, and |"'mpretty confortable
with that duration of therapy.

But | would like to isolate the endpoints to
assess efficacy and apply it to what has already been
presented to us. If we look at the data here at 1 year in
terms of graft survival, it's quite simlar both in the
two-therapy group and the three-therapy group. So we're
not able to appreciate an inproved outcone at 1 year. One
of the major benefits of acute rejection, we all believe,

is that we can prevent chronic rejection and we wll see
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approve a drug such as this that we really have data to
support the original prem se under which we are approving
this therapy, and we ought to get an endpoint that exists
besides this 6 nonths, but get an endpoint at 2 years of
function, and even preferably sone tissue, to tell us that
there is in fact a beneficial effect fromreducing the
acute rejection.

So | would take the endpoints to assess
efficacy not in terns of making a | onger duration of
t herapy, but applied to the current duration of therapy and
ensure that we are seeing the benefit.

DR. BROUDY: And | think the conpany does plan
to obtain 3-year data, is ny understandi ng.

Yes, Dr. Hunsicker?

DR. HUNSI CKER:  Since the question has been
asked, | will try to give an answer, and that is with
respect to repeat therapy. This question wll in fact
ari se, because a fraction of patients lose their graft and
will come up for retransplant. W haven't the foggiest
i dea of what's going to happen, and a second course -- not
a second dose, but a second course of therapy should only,
in ny opinion, be given under a protocol so that we are

absolutely certain we know the answer to the question of
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So | would think that the indication should say
that at |east at the present tinme, a contraindication to
the use should be a prior course of this thing until such
time as we have evidence about safety of a repeat course.

DR. BROUDY: Thank you. | will conpletely
agree with that, given the data that were just presented.

O her coment s?

DR GRIRMM Wth regard to the efficacy issues
of | onger use, when you're dealing with such a |ow rate of
graft failure, [inaudible] are going to be inportant. One
aspect is [inaudible] or GFRin 3 years, but [inaudible] or
a biopsy and using standardi zed criteria, such as the Banff
criteria or [inaudible] criteria.

DR. BROUDY: Let's npbve on to Question 3a.

This is a voting question, so we'll discuss it first, then
we'll take a vote. "Is the safety profile adequate to
support the use of Zenapax as an add-on to double or triple
I nmrunosuppr essi on?"

Dr. Hunsi cker?

DR. HUNSICKER. Here's where | want to put ny
question to the conpany, and it's a followon to Dr.
Auchi ncl oss' question, and it has to do wth safety. |

will say up front that | have no qual ns about the safety of
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adults. The issue is that it has been suggested to us that
what this agent does is sinply to turn off the inmune
system for new antigens for the period of tinme that the
agent is being admnistered. But clearly that is not the
case, because if all it did was to turn off the imune
system for that period of tinme, when the drug was stopped
you woul d have an incidence of rejection that was simlar
to what you woul d have expected in the begi nning.

So the i mune system has not just been turned
off, it has been conditioned. It's conditioned so that in
fact the future rejection of these new antigens that it has
been seei ng has been altered.

The particular concern | have has to do with
children, and it reflects Hugh's concern, which is that
they are being exposed to any nunber of new antigens during
this period of tine, infectious agents and the like, and we
haven't the foggi est notion of what the |long-terminpact is
of this nodification of the i mune systemthat doesn't
sinply give you a void, but actually nay condition people
to be receptive of those antigens in the future.

| think this was behi nd what Hugh asked earlier

on when he was trying to extract fromthe conpany what the

inpact is on the imune things that you' re exposed to. Do
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direct hypersensitivity responses, hunoral i mmne
responses, to antigens that are introduced first under the
cover of this agent? Do we know whether this in fact is
altering the long-termresponse to antigens that we may not
want the recipient to becone accepting of?

DR LIGHT: | think the short answer is that
Zenapax is reversible at the end of 4 nonths. At the end
of 6 nonths the T cells are back expressing Tac.

DR. HUNSI CKER: But the response to the antigen
is not the sane had the i nmune system sinply been blotted
out during that period of tine.

DR, LIGHT: So you're tal king about tol erance.

DR. HUNSI CKER:  Pardon?

DR. LIGHT: You're tal king about tol erance?

DR. HUNSI CKER: Well, "tolerance" is a very
specifically used word, but they are certainly nore
accepting of the graft than they woul d have been had they
never seen this stuff.

Dr. Kirkman is nodding his head there. Wy
don't you comment on this? You' ve had nore experience than
anybody el se.

DR. KIRKMAN. There's no way to answer your

guestion with data at this point. | think that your
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correct, that sonething happens during the 3-nonth interval
during which these patients are exposed to an antigen at
the sane tinme that their T cells are turned off, are
i ncapabl e of responding, that produces a prolonged effect
beyond the exact period that the drug is being
admnistered. | think that's correct, but since we don't
know exactly how the drug works in that way, it's hard to
provide you with a definitive answer to the question.

The only data that | think is directly rel evant
to the question that you' ve posed so far is the CW data
that we've presented. That's the only antigen that we can
clearly identify that has been presented at the tinme that
this drug is effective and for which we have adequate data
to follow That experience suggests that for that virus,
and taking into account Dr. Auchincloss' caveat that
prophyl axis was provided, that this is a safe thing to do.

But | think that all of us who have thought
about anti-1L-2 receptor therapy for a long tinme now were
worried about this issue that you're presenting. | think
that the data that you' ve seen are reassuring as far as
they go so far.

DR GRIM May | make a comrent ?

BROUDY: Yes, please.
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|"mnot quite so concerned as you are because of the CW
data, but also the fact that the HAT therapy may not be 100
percent blocking of IL-2. You know, it was pointed out
that IL-2 itself is two orders of magnitude nore -- has a
hi gher affinity for the receptor. So |ocal imune
responses nmay continue to occur, especially once you get
past the first few weeks when you're really blasting the
patient with steroids and higher |evels of cyclosporine.

So | have a bit |ess anxiety about that issue.

The other thing is, there may be sonme change in
the graft over that period of tine when they're heavily
i mmune suppressed and you | ose the passenger |eukocytes and
antigen presenters, and so there may be different stinmuli
to rejection later on than there is earlier. So |I'm not
quite so worried.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSICKER: | agree that it is reassuring,
what we've seen. However, | would suggest to the FDA with
respect to this that this is an area that, quite apart from
the | abel, you shoul d encourage Hof f mann-La Roche to
characterize. W need to know what's happening to these
I NMrune responses.

Wth respect to labeling, | wll say that I
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use of Zenapax as an add-on to double or triple
I mmunosuppression, at least in adults. That I will vote
for. Wth respect to children, I'"'mconflicted, because |
do not want to preclude the use of this agent, which
appears to be effective in a special group of patients.
|'ve been concerned for a long tine that we | eave our Kkids
behi nd.

DR. BROUDY: O her comments before we vote on
this issue?

(No response.)

DR. BROUDY: Ckay. Let's vote on the question,
"Is the safety profile adequate to support the use of
Zenapax as an add-on to double or triple
I mmunosuppressi on?” All voting yes, please raise your
hand.

(Show of hands.)

DR. BROUDY: Are there any nos?

(No response.)

DR. BROUDY: Ckay. The vote is 12 in favor and
no one opposed to Question 3a.

Let's nove on now to Question 3b. "Please
di scuss the managenent of patients receiving Zenapax and
cycl osporine and mani festing signs of cyclosporine
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recommended?” Would one of the transplant nephrol ogi sts
i1 ke to address this?

DR. SUTHANTHIRAN: | think if one is convinced
that they're dealing with cycl osporine, but with respect to
whet her someone woul d alter the humani zed anti - Tac,
seriously doubt that they would be interacting together.
The nechani sns of action, at |east as we understand it at
the present time, are so distinct. So | don't foresee any
alterations in the dosage of anti-Tac.

DR. BROUDY: Any other comments on that issue?
Dr. GimP

DR GRIM | would just support Dr.
Suthanthiran. 1It's hard to understand how this interaction
woul d t ake pl ace.

DR. BROUDY: | didn't find the data very
convincing that the agent itself caused renal insufficiency
or a decrease in the GFR  They're pretty small nunbers.

So | would conpletely agree one should adjust the
cycl osporine dose if one thinks there's cycl osporine
toxicity.

We have a consensus on one issue here.

(Laughter.)

DR. BROUDY: "In the triple-therapy study, the
at-H-al—prephyH-aod-s—was
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all high-risk patients. Should CW prophyl axis be
routi nely recomended when Zenapax is used with triple
I mmunosuppression therapy in high-risk patients?”

Dr. Hunsicker, do you have an opinion on this?

DR. HUNSI CKER: |'ve got an opinion on
ever yt hi ng.

(Laughter.)

DR. BROUDY: That's why | called on you.

DR. HUNSI CKER: | have great difficulty making
an argunment in any direction in the absolute and total |ack
of information. W have no information whatsoever of what
woul d happen in the absence of the use of CW prophyl axi s.
| will say that personally | think that you' re dunb to not
gi ve i mmunoprophyl axis for the high-risk patients anyway.
| mean, that's pretty nmuch the standard of practice, and so
it's a non-issue to sone extent.

Because of the concerns that Dr. Auchincloss is
about to recommend, | think that we should say specific
consi deration should be given to coverage during this
period of tine.

DR. BROUDY: Dr. Auchincl oss?

DR. AUCHI NCLOSS: It's just a non-issue.

mean, these people are being treated anyway. | don't think
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DR. BROUDY: Dr. Suthanthiran?

DR. SUTHANTHI RAN: | think CW prophyl axis
shoul d be considered on its own.

DR. BROUDY: And pl ease define for the FDA the
hi gh-ri sk patient.

DR. SUTHANTHI RAN:  The high-risk patient at the
present tinme is a donor positive and recipient negative.

DR. BROUDY: Thank you.

Any ot her comments about this question?

(No response.)

DR. BROUDY: | think we have consensus here.
Let's nove on to Question 4. "Please coment on the
adequacy of the available data to support the use of
Zenapax in association with MV, corticosteroids, and
cycl osporine. ™

Dr. Hunsi cker?

DR. HUNSICKER: This is likely to be the
commonest conbination within the next -- probably now If
this agent were approved now, the majority of people
receiving it will be receiving it in the setting of
cycl ospori ne, nycophenol ate, and predni sone.

Earlier on | wanted to point out to Dr.

Sut hant hiran that although the study with mycophenol ate was
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statistically significant, the reduction in risk of
rejection was exactly the sane, 40 percent, as was the
reduction in risk of rejection in every other circunstance,
and the presunption is that this is going to be an agent
whi ch has an i ndependent action and wll be additive inits
effects.

This is an area where | would reiterate that
what we need is just enough safety information to nmake sure
that we're not getting into problens with runaway tunors
and the things that you were worried about and so forth
like that, and I would be willing to accept a relative risk
that was in the sanme ball park, w thout worrying too nuch
about P val ues.

DR. BROUDY: Dr. Suthanthiran, would you |ike
to conmment on this question, the issue of use with MVF,
steroids, and cycl osporine?

DR. SUTHANTHI RAN: Next time I'd like to go
before Larry Hunsi cker.

(Laughter.)

DR. SUTHANTHI RAN: | think, as Larry said, this
is probably the nost likely conbination. | don't think we
really have good data to support it, but from what

[ i naudi bl e] i nmunobiology, | think it would be reasonabl e
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DR. BROUDY: Yes, Dr. Weiss?

DR. WEISS: |If you have a concern about an
i ncrease, you nevertheless still have to do a relatively
large trial to try to detect that difference. So | guess |
have a question about how much safety is enough.

DR. HUNSI CKER: No ampunt of safety is ever
enough, and so you divide your studies into those things
that are planned and which detect big signals and do your
post-rel ease surveillance, which in this case, because
you're dealing with transplants and we have a census of the
popul ation, can be done with great sensitivity. So | think
| would just aimfor the big stuff to nake sure that we're
not producing with this conbination nore -- | think that
probably the nost sensitive thing would be infections.
You'd want to nake sure that you aren't getting a whole |ot
nmore viral infections in this group.

You' re not going to have enough sensitivity
w thout a huge study that's not really feasible to | ook at
the issue of tunors, and that's going to have to be done
W th post-rel ease surveill ance.

DR. BROUDY: Dr. Auchincl oss?

DR. AUCHI NCLOSS: Again, in the real world,

this is a huge concern, but not a concern to us. Wy?
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they're going to try to convince the transplant conmunity
that we should use themboth. So | have confidence that
|"mgoing to see the data.

DR. VINCENTI: May | make one comment? Anot her
potential approach, we have just started to participate in
a nulticenter trial whereby we're using Zenapax wth sel sa.
Basi cal |y, one can | ook at these i mrunosuppressive
protocol s as adding nore drugs. On the other hand, you can
| ook at Zenapax as a potential opportunity to | ook at those
drugs that are nephrotoxic, those drugs |ike steroids that
give a lot of long-termside effects, and see, well, how
could we use this new high-tech drug that has little
toxicity to mnimze the toxicity of the additional drugs?

And t he approach we're taking nowis doing a

study in primary transplants, conbining Zenapax, selsa, and
predni sone. No cycl osporine. W have had 14 patients.
The majority of patients have been foll owed for over 6
weeks. We have one patient followed for 4 nonths. So far
we have had no rejection. None of the patients devel oped
de novo hypertension, none have trenors, and the nean
creatinine of the patients was 1.0.

Now, obviously, it's still early to extrapol ate

the ultimate success and the | ong-term success, but |I'm

he o i » e ol ,
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approaches that nmaybe this drug is going to allow the
transpl ant community.

DR. BROUDY: O the many pernutations that
woul d be avail able. Thank you.

Ckay. Any other comments about this issue?

(No response.)

DR. BROUDY: Ckay. W're going to now nove on
to Question 5, and this is a voting question. "Should
| abeling restrict the use of Zenapax only to recipients of
cadaveric renal allografts? Please coment on the
requi renents for generalizing the indication of prophylaxis
of kidney transplant rejection fromrecipients of cadaveric
renal allografts to include recipients of kidneys from
living rel ated donors.™

Dr. Sut hant hiran?

DR. SUTHANTHI RAN: | think the issue of a
living related donor could actually be called a living
donor, because we not only have living rel ated donors now,
we also do enotionally related transplants. So | guess
t hose patients would cone under that category.

Al'l but HLA-identical patients have an
i nci dence of rejection perhaps in the range of about 20 to

25 percent, very simlar to what was presented for the
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sonet hi ng maybe Hugh m ght again say is a non-issue -- from
my perspective, | think even though the data we were
presented was confined to cadaver renal allografts, |I'm

qui te confortable about including allografts fromliving
donors.

DR. BROUDY: Yes?

DR GRIMM  The living donor |ong-term survival
is not that nmuch different fromthe cadaveric |ong-term
graft survival, with graft survival half-life cadaveric, 9
years, 8 and a half years, and graft survival half-life in
t he hapl oidentical living donor, 12 or 13 years. So it
doesn't make that much of a difference. So certainly for
the non-HLA-identical, | would support the use of this drug
in that situation.

DR. BROUDY: Yes?

DR. WOODLE: Just so that there's consistency
wi thin the agency, this question has cone up before the
comm ttee before, and there's been not a fornal
recommendation to the commttee, but there have been
i ndi vidual recommendations that if you' re going to have
acute rejection as a primary endpoint, that |iving donors
that are non-HLA-identical should be acceptable for

inclusion in those trials. |Indeed, there are pivotal
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[iving donors are included with acute rejection as an
endpoi nt .

So | think that if you' re going to | ook at
| abel ing and you're going to | ook at design and execution
of trials, there needs to be consistency between the two.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSI CKER. That al so applies to second and
subsequent transplants. It would have been hel pful to have
at least sone information. So |ong as Nunber 5 is read as
aski ng about the |abeling of Zenapax for all Kkidney
transplants and not -- it doesn't stipulate here exactly
what we're tal king about. | would support its labeling for
all kidney transplants, with the caveats | have previously
sai d about pediatrics.

DR. BROUDY: \What about HLA-identical living
donors?

DR. HUNSI CKER. You can | eave that up to the
docs. | probably wouldn't use it for HLA-identicals,
because it's probably unnecessary, but there's no evidence
here I"'mgoing to hurt them

DR. BROUDY: Dr. Jonsson, a conment?

DR. JONSSON. | would just support that and

i nclude all kidney transpl ants.
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transplants, Dr. Suthanthiran?

DR SUTHANTHI RAN:  Yes.

DR. BROUDY: Dr. Auchi ncl oss?

DR. AUCHI NCLOSS: Yes, for this vote, and then
|'"d like to take a second vote and see how many of the
commttee would |ike to actually broaden it to all solid
organ allografts.

DR. BROUDY: All right. Any other discussion
about whet her the indication should be broadened to al
adul t kidney transpl ants?

(No response.)

DR. BROUDY: (Ckay. Let's take a vote on this
i ssue. Voting yes would nean we shoul d broaden the
indication to all adult recipients of renal allografts. |If
you favor this broadening, vote yes.

(Show of hands.)

DR. BROUDY: Any no votes?

(No response.)

DR. BROUDY: All right. W have just voted to
broaden the indication to adult recipients of renal
al l ografts.

DR. HUNSI CKER: We have pediatrics that quietly

got dropped, and | would --

T
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DR. HUNSI CKER:  Ckay.

DR. BROUDY: And now, Dr. Auchincloss, tell us
what you'd like us to vote on, what you'd |like an opinion
on.

DR. AUCHI NCLOSS: That | think in fact the
i ndi cation should be all adult recipients of organ
al l ografts.

DR. BROUDY: |1'd like to ask the FDAif it's
all right with themif we take a vote on this, or what
woul d you like us to do procedurally?

DR JAY SIEGEL: Well, as | said before, al
opinions on this question are valued. | think it's an
i nteresting point about an independent discussion of this
i ssue, which is sonething we should consider. There is a
di fferent subcommttee that advises the FDA, two of whose
menbers are here now, who certainly we would want to be in
the I oop in considering such a question. It doesn't nuch
matter to me whether you vote or don't vote. W' ve heard
your opinions, and that's what --

(Laughter.)

DR. JAY SIEGEL: No, what | nean to say is that
it's your opinions that count, it's not what the nunber is.

DR. BROUDY: What he's telling us is that we

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

175

(Laughter.)

DR. AUCHI NCLOSS: Al of our votes are
powerless in a certain sense.

DR JAY SIEGEL: What I'mtelling you is that
it's advisory, and your advice is inportant and wll fit in
together with the other issues |I've nmentioned in hel ping
us. But if you'd like to vote, that's fine.

DR. BROUDY: Well, why don't we go ahead, then,
Dr. Auchincloss. Wy don't we vote on the issue --

DR. HUNSI CKER: Can we discuss it first?

DR. BROUDY: A comment from Dr. Hunsi cker,

pl ease.

DR. HUNSI CKER: Well, Dr. Anderson first.

DR. ANDERSON. | wanted to ask a question of
both the panel and the FDA. |If the panel were to vote yes
on this -- and, frankly, that's what | want to do -- is the

feeling of the FDA and the panel that it would be nore or
less difficult to get the appropriate scientific studies
t hat everyone feels ought to be done? O the sane. Wuld
it be equally possible to get the scientific studies
done --

DR JAY SIEGEL: Let nme sinply say this, that |

don't know if anybody can predict that. It would be

: : I I : , e s
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thing that we knowis different is that if they don't have
that | abeling, they cannot run ads in journals, send out
detail nmen, go to neetings and tout its efficacy based
either on no data or on the types of flinsy data that sone
of you indicated m ght be generat ed.

So there woul d be that regardl ess of the
| abel ing, but certainly one of the inpetuses of change is
the i npetus regarding pronotions and the inpetus regarding
rei nbursenents, of course. Undoubtedly, the | abeling would
give thema stronger basis. | nmean, that's one of the
positives. But it is also one of the factors in the
opposite direction.

DR. BROUDY: | believe that fewer studies would
be done, and | feel unconfortable, personally, voting to
approve sonething in an area in which we have not seen the
data supporting its use or the safety issues nyself.

Dr. Hunsi cker?

DR. HUNSI CKER: | suppose |I'msaying this to
explain to Hugh why I'mgoing to vote against this. |I'ma
believer in process, believe it or not, and if there is
anot her commttee whose job it is to consider this kind of
a thing, 1'd rather have the decision cone fromthat
commttee. But | would not have any problemvoting for a
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t hese indications should be broadened in the future.

See, we're dealing with a situation where we
have two pivotal trials in kidney transplantation. Wat we
should do in the future is not have two pivotal trials in
ki dney transpl antation and then approve it for all organs,
what we should do is have one in kidney and one in liver so
that you can cross the information. | think we have to
make this change prospectively, and | think it needs to be
remanded to that commttee to cone to this, but I wll vote
agai nst doing that at this point now.

DR JAY SIECGEL: Let ne clarify the process,
since that is inportant. It is neither that conmttee nor
this commttee that's going to make this decision. The
agency w Il make the decision, and you appropriately are
advi sing the agency on this question, and that will advise
t he agency on the specific questions of approval of
specific drugs for specific indications.

So | don't at all nmean to downplay the
i nportance of this commttee or of that commttee. It's of
critical inportance, but it's neither that nor this that
are making the decision. They're both advisory commttees
to the agency, and both are equally, | think, valid and
appropriate for advising us on this question.
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woul d vote against extending this indication, but would
strongly suggest that the FDA consider designing the trials
in the future to answer the broader question rather than
t he narrower question.

DR. BROUDY: Dr. Suthanthiran?

DR. SUTHANTHI RAN:  Now that | know mny advice
and word is very inportant, |I think one of the nicest
t hings we have seen in the last few years with
I mmunosuppressi ve therapy has been these prospective
control | ed, double-blind studies, which have not been done
in the past. | think the mycophenol ate and neor al
represent good approaches. The data we have today is only

for renal transplantation, and that, too, only for CRD, and

we're willing to extend it to |iving donors.
Human nature being what it is, | think if we
approve this for all organs, | think the studies in other

organs woul d not be done. And | say this with a certain
anount of concern, because when we don't put it on the
| abel , there's going to be rei nbursenent issues and so on
and so forth. But, nevertheless, | think it's best for us
to confine this to renal transplantation and not have a
bl anket coverage of all organ transpl antati on.

DR BROUDY: Ms. Meyers?
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thing that we just voted on is only for adults wth kidney
transpl ants, that nmeans that the children will not be
rei moursed. So can we get another notion for a third
gquestion about pediatric use?

DR. BROUDY: That's the next question, Nunber
6. We'll nove on to that next.

Dr. Gimm a conment?

DR GRIM  When we | ook after patients in
medi ci ne, we serve two masters. On one side, we have the
i ndi vi dual patient that we see in front of us in need, and
if you really believe a drug is good, you want to get that
drug to that patient, and when you're in the clinic, that's
the thing that's nost inportant. But on the other hand, we
al so have to serve the master of science. W don't want to
be recommendi ng a drug w thout decent supporting trials,
and I'mvery nmuch torn, and | recogni ze where you're com ng
from but I'd also have to vote no at this point.

DR. BROUDY: Do you wi sh to nmake a comment, Dr.
Auchi ncl oss, before we vote?

DR. AUCHI NCLOSS: | don't expect this vote to
come out in ny favor

(Laughter.)

DR. AUCHI NCLOSS: | don't expect the FDA to do
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thought it would be interesting to get a sense of the
commttee for them and | would only conclude by suggesting
to the commttee how inconsistent | think they are.
think that the likelihood that this agent is efficacious
relative to risk for an HLA-identical kidney transplant is
so small conpared to the likelihood that it's efficacious
for a heart transplant as to be not even in contention.

DR. BROUDY: Dr. Hunsicker, could you address
t hat question, please? | think you coomented that you
woul d not use this agent for an HLA-identical Kkidney
transpl ant .

DR. HUNSICKER: | would personally not use it.
| think it would be unnecessary. The way to address Dr.
Auchincloss is to say that we are, | think, inconsistent
because the trial was designed to answer a kidney question
in an adm nistrative setting, where everybody understood we
were going to do kidneys separate fromlivers. Wat | have
suggested is that the right way to do this -- and you
understand | have deep synpathy for your position -- is to
design the trials in the future with two pivotal trials
representing different organ transplant systens so that we
can in fact have the basis for generalization.

DR. BROUDY: Ckay. | think we will now proceed

vaot o Shaoul d +ha | ahal 1o
A4 "N ) i A N LI I )

TTOoo T LI A " w3 v A —

)

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

181
reci pients of other solid organ transplants? Al in favor,
pl ease rai se your hand to vote yes.

(Show of hands.)

DR. BROUDY: All opposed, please raise your
hand to vote no.

(Show of hands.)

DR. BROUDY: W have six yes votes and siXx no
votes on this question.

PARTI CI PANT: That's the perfect outcone.

(Laughter.)

DR. BROUDY: | hope this has been hel pful to
you, Dr. Siegel.

(Laughter.)

DR. BROUDY: Now let's nove on to what wll
probably be the nost contentious issue in front of us
today, | think, Question 6. "Provided the data fromthis
study indicate an acceptable safety profile and are
adequate to determ ne dosing, what, if any, additional
studies would be required for the use of Zenapax in the
pedi atric popul ation? Specifically, would a separate
efficacy trial be necessary, or is prophylaxis of kidney
transplantation in pediatric populations simlar enough to

adults to permt extrapolation of efficacy?"
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you like to start this off?

DR GRIRM W' ve talked a | ot about this
t hroughout this portion of the neeting, and there's not
much nore that | have to say, but just a couple of points.
One is the issue about what is really pediatric. There are
di fferent conponents of pediatrics -- for exanple, the
psychosoci al and the growt h and devel opnent aspects, which
extend into the late teens. |Immunobiologically, |I don't
really know what is pediatric. For exanple, if you were
going to limt the indication to non-pediatrics, then if
you' ve got a 15-year-old who woul d be an excel | ent
candi date for this drug, are you going to prevent that 15-
year-old fromgetting the drug? So one of the issues, |
think, is the age that we'd want to focus on.

The second thing is, | believe that children in
many ways are different than adults. Their imune system
is on a higher state of readiness. They're seeing new
infections for the first tine. |In pediatric
transpl antation, acute CW and Epstein-Barr virus infection
are much nore significant and nmuch nore rel evant and nuch
nore of a problem

In pediatrics, if we would just go ahead with

t he use of Zenapax, ny concern is that what it would nean
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with either OKT3 or ATG and | just don't know which is
nore efficacious or less. On the other hand, this drug
seens to be nuch less toxic than the drugs that we have
avai lable, and if we were to nmake a bl anket no, then it
woul d prevent these children fromgetting the benefit of
the drug. So I'mvery nuch torn, again, serving nmy two
mast er s.

| raise the question whether, if we did |eave
it as a bl anket acceptance for all renal transplantation,
is there any way we could send the nessage to the conpany
that in doing so it would be expected that a proper study
of this drug in the pediatric age group would be done?
Because if the answer is no, then | would have a hard tine,
and it's a very tough deci sion.

DR. BROUDY: Let nme ask one quick question. Do
you think an adequate study could be done in the U S
pedi atric renal transplant population to answer this
gquestion?

DR GRIRM | don't know about whether it could
be done in just the U S. popul ation, but drug conpanies are
multinational. W're involved in Canada with a study of
mycophenol at e whi ch involves Australia, U S., Canadi an

centers. So it's possible, especially with the will on the
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| ook at Westernized centers. | think in just |ooking at
the U S., it mght be difficult. But, again, you would
need to have the wll for it.

DR. BROUDY: Dr. Hunsi cker?

DR. HUNSICKER: | agree in |arge neasure, but |
want to make sure that | conme out so that you'll know how
|"mvoting on this. First, a cooment. It is not

traditionally the job of the FDA to determ ne whether this
t herapy, Zenapax, is better than OKT3. The issue is, is it
better than placebo or is it better than sonething el se.

So I don't think the conpany has to answer the conparative
question for you. |'ve already stated that | think the
maj or issue in pediatrics is safety, for the reasons that
we' ve di scussed, and not efficacy. The likelihood of
efficacy is great.

Now, here we cone to the difficult choice. W
don't know as nuch as we would |Iike about safety in
children, and yet there is every reason to believe that
this agent will be as relatively effective in pediatrics as
it is in adults, and children have nore severe and nore
frequent rejections, and, therefore, the absolute benefit
in children will be larger than it is in adults. And there

is at |l east not yet a snoking gun, and Bobby's studi es have
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ki nd of thing.

Therefore, | would vote to approve extending
the indication to include children -- that is to say, al
ki dney transplant recipients -- with the |abeling proviso

that we aren't quite so certain as to the |long-termi npact
of the use of this agent during the tinme that people are
bei ng exposed to new things, and with a clear comm tnent,
which | don't think is going to be hard to cone by, from
t he conpany that they will be studying this issue of
safety.

DR. BROUDY: Dr. Auchi ncl oss?

DR. AUCHI NCLOsS: Wwell, I'Il vote against
including kids in the indication, because while | agree
with you that | think the potential benefit may be greatest
in this group, | amreally scared that the risk is
potentially enornous in this group. So not only do | want
to see the followup on this trial before the indication is
extended to kids, | really would like to see sone
addi tional specific testing in children of, does
i mmuni zation work during the time of treatment? What
happens if it doesn't work and you come back and rei mmuni ze
later? Are they in fact tolerant? | really think there

are sonme very inportant questions that really should be
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DR. BROUDY: Dr. Stein?

DR. WEISS: For the purpose of discussion here,
l"d like to ask Dr. Hunsicker, what are we | ooking at in
terms of nunbers of transplants done in children under the
age of 2 who would not be fully imunized?

DR. HUNSI CKER: Under the age of 2?

DR WEISS: Yes.

DR. HUNSI CKER: Well, under the age of 18, only
5 percent of transplants in the United States are in
children under the age of 18, and of those, roughly 5
percent are under the age of 5. So it's a tiny fraction of
transpl ants done in kids under the age of 2. But | want to
rush to say it is not sinply imunization to those things
that we're immunizing. Far nore inportant is inmunization
to all those things that we don't even know t he nanes of.

DR. VEISS: | understand that.

DR. BROUDY: Dr. Kleinerman?

DR. KLEI NERMAN. Dr. Auchincloss, I'"'mgoing to
vote on the other side, because | think, as Dr. Ginmm
poi nted out, getting a study |like you want done with the
smal | nunbers of patients that we have is going to nake it
i npossible. And | would argue that the conpany may say --

t he marketing people may cone and say, "Look, the anount of
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never be offset by the increase in the product,” so the
study will never be done, we'll never have the drug,
because there will be sonething on the [abel that will say,
"This has not been approved for use in children,” and |ike
many of our oncol ogy agents, we will be so far behind the
adult oncologists that it's really pathetic.

So | think there's a real danger in that by not
extending the ability to use this agent in children. At
the sane tinme, | think that the conpany can coll ect other
safety data in small groups of children that receive this
agent as part of their transplant reginmen. Looking at
i mmuni zations during that tinme, | don't think that there
shoul d be huge nunbers that are required, and | don't think
an additional efficacy study needs to be done.

| think the thing that we're struggling with
is, we want to nmake sure that there's no increased risk of
infections or inability to nount an i mune response, and |
think that can be done with small nunbers of patients.

DR. BROUDY: Thank you.

Comment, pl ease?

DR. ETTINGER  Bob Ettinger from UCLA. As a
pedi atric nephrologist, I want to address the very narrow

poi nt about i1 munizations during this period of tine.
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concern that, if you will, the immunization will not take.
So al nost always we attenpt to i mmunize our patients during
the dialysis period, or we | eave a wi ndow of tinme when we
do not give routine imunizations until the
I munosuppr essi on has cone down.

DR. BROUDY: Oher comments on this issue?

Yes, Dr. Auchincl oss?

DR. AUCHI NCLOSS: The conpany -- and | am
i npressed that they have done it -- has already, as |
understand it, initiated a study of 60 children. | am not
| ooking for nore kids than 60 for ny purposes. Wat we
have right nowis a nedian of 8 weeks followup in 25 kids.
| want to see a year with the 60 or sonething |ike that,
and then | want to see -- and ny i muni zati ons obvi ously
doesn't work here, because | don't work with kids at all,
but | bet there are things that you can do to kind of find
out whether this drug, this agent, is dangerous.

DR, LIGHT: | think that unlike the pivota
trials, where the followup was 6 nonths, the foll owup on
this study is going to be a year before the database w |
be cl osed.

DR. BROUDY: Dr. Hunsicker?

DR. HUNSI CKER: You know, a |lot of the studies
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even do themw th a murine-equivalent in mce. | nean, the
guestion that we have is, what is the inpact of exposure of
an animal to an antigen during the period of tinme when his
| L-2 receptor is blocked? This ought to be required of the
conpany. W have to know what is the long-terminpact on
the responses to that antigen.

And | est anybody be confused when we tal k about
i mmuni zation, |'mtalking about inmunization in terns of
the way God made it to happen, we get infected with
sonet hing and we becone inmune to it. |'mnot talKking
about sonething that we have manufactured here on Earth.

DR. BROUDY: Thank you.

Ms. Meyers?

M5. MEYERS: | just feel that the repercussions
of saying that it's not approved for children are just so
terrible, | don't think, if you think about it, if it
happened to your child or your grandchild, that you woul d
ever want this commttee or anybody to say, "Don't do it."
The conpany has that little bit of data. There should be
sone type of caution on the label that "It's only been
studied in 10 or 15 children, this is the state of
know edge, and, therefore, it may affect the dosage, we

don't know what will happen with inmunization," et cetera,

at oot ar o t 1 t+t'c Nt annrvnad fAr
A" ol O U, T C ~J LAY AY urJrJl A A AA AW | LERA"A!

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

190
chil dren, because no one's going to get reinbursed.

DR. BROUDY: Let me ask a question of Dr.
Siegel. If what Dr. Auchincloss is recommendi ng cane to
pass, they conpleted the study and cane back to you in a
year with 1-year followup data, would the conpany have to
bring this before the commttee again, or could the FDA
decide to extend this application to children after review
of the safety data and the efficacy -- at l|least the safety
data in children?

DR. JAY SIECGEL: Yes, there's no requirenent
that anything in particular be taken or not be taken to
commttee, with the exception -- well, there had been,

t hink, for devices, actually, but | don't even think that
exi sts anynore. So absolutely not, and we've had nmany

| abeling revisions as new data acquire that don't cone

t hrough the commttee, and occasionally we decide to bring
sone, depending on the inpact, the interest, and so on.

DR. WOODLE: Virginia?

DR. BROUDY: Dr. Wodl e?

DR. WOODLE: | suspect that what we're talking
about here is including the word "adult” in the indication,
and to ny know edge, this would be the first tine for a new

drug that that would be done. Wis that done for tacrolinus
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for those drugs? O cyclosporine?

DR. HUNSICKER: In the review for tacrolinus,
there were data on children presented at the tinme it was
appr oved.

DR JAY SIEGEL: It wouldn't be the first tine
for a drug, period, that that's done, but our current
pedi atric policy suggests that if we feel that there are
either data or reasonable basis -- and this isn't an exact
guote of the wording -- to believe that the physiol ogi cal
processes and the effects in children are likely to be
parallel to those of the adults, that we would generally
not restrict the indication and would generally put in
what ever pediatric data we have to guide its use.

Now, it sounds to ne, if I"mcorrectly getting
the sense of this commttee, that there is a reasonable
| evel of confort probably regarding its efficacy, regarding
its inpact on rejection, and there are sone vari able
| evel s, but not insignificant, of disconfort about
specifically its inpact on recognition and response to new
antigens, which is, obviously, a sonmewhat different issue
for children fromadults, and although this question -- if
that's the sense, if that answers our question, which is,

woul d we need separate efficacy data -- | think, though,
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guestions, and certainly one approach, | guess, that Dr.
Hunsi cker and Ms. Meyers have suggested that we certainly
can and do do in sone cases would be, for exanple, not to
put the word "adult” in the indication, but to make sure
that the labeling indicates that there are theoretical
concerns which have yet to be appropriately addressed, and
al so sonebody el se can in fact ask or even require a post-
mar keting commtnent froma sponsor to study those issues.

DR. WOODLE: Wiich is the way kids are usually
handl ed. That's the traditional way --

DR JAY SIEGEL: Except for those diseases that
are truly a different disease in children fromadults,
where there would be a | ot of concern about extrapolation,
that's the way we usually handle it.

DR. BROUDY: Dr. Mller, did you have a
conmment ?

DR MLLER MW comrent was just that we
approve it as not excluding children but require that the
60- patient study be conpleted in a tinely fashion and
reviewed by the agency as a basis for --

DR. BROUDY: Dr. Auchincloss, what do you think
about that suggestion? Wuld you be confortable with that

suggesti on?
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of degree, as | think the previous vote was. | feel enough
unconfortable that in this case |I'd | eave the kids out
until the data conmes in, but I don't think we're talking
about anything that's very far apart in one position versus
t he ot her.

DR. BROUDY: Yes, Dr. GimfP

DR GRIRM If the data on the 60 patients
showed no significant concerns about side effects conpared
to what we know fromthe normal popul ation, | would be
reluctant to only |eave the |abel as adult. Because of
that issue, we're never going to get this drug into
children. However, we need to send a nessage very clearly
t hat post-marketing surveillance is really critical so we
don't run into the sane troubles that we have in previous
time points with cyclosporine when it was first introduced,
and even with the high rate of |ynphoproliferative disorder
whi ch was seen in the first pediatric patients which were
given FK506. | think it would be very inportant to keep a
very, very tight ook at that for an extended period of
tine.

DR. BROUDY: Precisely. Since nore children
acquire EBV in the peritransplant period, they wuld be at

hi gher risk

Yac Dy Suthant hi yr Aan9D
T ~J =T . UL TTCATTU TTIT T CATT .

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

194

DR. SUTHANTHI RAN: | woul d support the use of
this agent in pediatric transplant patients, for the
foll ow ng reasons. One, in fact pediatricians use nore of
an i nduction anti-|lynphocyte therapy than adults do, and
it's very likely fromthe nmechanismof action this may be
| ess of a broad-based i mmunosuppressant than OKT3 or ATGAM
is. Second, Hoffmann-La Roche may not like it, but this
agent is not a total imunosuppressant. It only brought
down the rejection episode in a significant fashion, but it
didn't conpletely abrogate it, so I'mnot that nuch worried
about this agent being a global immunosuppressant and
exposing the children to a very high level of infectious
conplication or to PTLD

Maybe the children may be the best popul ation
to see the beneficial effects of this drug, because they do
have an increased incidence of rejection, and that may be
nore conparable to the placebo and two-drug group, which
are a 45 to 50 percent incidence of rejection. But these
three agents, | think it may be a better strategy to, say,
approve this drug for renal allograft recipients than just
to approve it just for adults.

DR. BROUDY: Dr. Kleinerman?

DR. KLEI NERVAN:  Sorry, one last thing. Just

o ¢ : : : I '
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brought before the FDA, rather than just having renal, have
renal and another organ, | think we really need to send a
message that conpanies need to start trials in pediatrics
early so that we won't continue to have this problem
Because as sonebody said, the traditional way to deal with
pediatrics is in Phase |V studies, and that's why we as
pediatricians can't get the drugs early on. If it was a
requirenent to start the studies when you start the other
studies, then we would have had nore data, and we woul dn't
be struggling with this issue.

So | think we really need to send a nessage
that the pediatric studies, as limted as they may be, need
to start at the sanme tine that they start wth adults.

DR. BROUDY: Dr. Siegel, would it be helpful to
you if we took a vote on the issue of use of this
medi cation in the pediatric popul ation?

DR. JAY SIEGEL: Same answer. There's been a
| ot of very helpful advice. |'mreasonably satisfied with
where we stand. And | est anybody take that the wong way,
| don't nean at all to downplay the inportance of
everything you say, but the nunbers are -- you know, how

many hands go up in one way or another is not a critical

part of the process, | think.
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perhaps, | would like to take a vote for the pediatric
popul ation, if you're confortable with that.

DR JAY SIEGEL: Yes.

DR. BROUDY: So I'd |like to have those who
favor extending the use of Zenapax to the pediatric
recipient of a renal allograft, please raise your hand.

(Show of hands.)

DR. BROUDY: Nine in favor. Those who are
opposed, please raise your hand.

(Show of hands.)

DR. BROUDY: W have nine in favor and three
opposed.

Are there anynore coments before we close this
meeting? And I'd like to say that Dr. WIlliam Freas, Bil
Freas, would |ike to make a brief announcenent.

DR. FREAS: | know we're late. FDA generally
sends to fornmer advisory commttee nenbers certificates of
appreciation for their dedication and hard work. Today, by
sheer coinci dence, we happen to have the certificate and
al so a fornmer nenber here at the table, and we would |ike
to take this opportunity to personally thank Dr. Steve
Whodl e for his hard work and dedication on this conmttee

t hr oughout the past years.
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(Appl ause.)

DR. FREAS: Because we have such a busy agenda,
we have reserved certain tables in the cafeteria next-door
for advisory conmmttee nenbers, and we're asking the
commttee nenbers to use those tables to speed up their
service. And during lunch we'll collect any confidenti al
material you wish to give us.

(Wher eupon, at 12:38 p.m, the neeting was

recessed for lunch, to reconvene at 1:30 p.m)

AFTERNOON SESSI ON (1:40 p.m)

M5. DAPOLI TO  CGood afternoon, nmenbers of the
commttee, invited guests, and public participants. |
would i ke to again welcone all of you to this, the 21st
nmeeting of the Biol ogical Response Mdifiers Advisory
Committee. Again, | am Gil Dapolito, the designated
federal official for this neeting.

At this time, | would Iike to announce that in
t he absence of Dr. Julie Vose, Dr. Virginia Broudy wll be
the acting chair of today's neeting, and for the benefit of

those just joining this neeting for this afternoon's
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comm ttee nenbers introduce thensel ves again, please, and
we can start over here with Dr. Berman.

DR. BERVAN.  Ellin Berman from Menorial Sl oan-
Kettering Cancer Center in New York.

DR. GABRI LOVE: Janice Gabril ove, associate
attendi ng, Menorial Sloan-Kettering Cancer Center.

DR. ANDERSON: French Anderson, USC School of
Medi ci ne.

DR. O FALLON:. Mke O Fallon, Mayo dinic.

DR. BROUDY: Virginia Broudy, University of
Washi ngt on.

M5. HEI NEMANN:  Kristina Heinemann. |1'mthe
patient representative.

DR. GOLDSBY: Dick ol dsby, Amherst Coll ege.

DR, AUCHI NCLOCSS: |' m Hugh Auchincl oss from
Massachusetts CGeneral Hospital.

DR MLLER Carole MIIler, Johns Hopkins
Hospital .
CARDI NALI :  Massino Cardinali, FDA
KEEGAN:. Patricia Keegan, FDA
VEI SS:  Karen Wi ss, FDA

JAY SIECGEL: Jay Siegel, FDA

5 2 3 3 3

DAPOLI TO. Ms. Abbey Meyers, the consuner
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menbers who won't be here today, Dr. Hardigan and Dr. Hann.

At sonme point on the agenda, we shall have an
open public hearing. As part of the FDA advisory conmttee
nmeeting procedure, we hold an open public hearing for
menbers of the public who are not on the agenda and woul d
like to make a statenment concerning matters pendi ng before
the commttee. | have not received any requests to speak.
s there anyone in the audience at this tinme who would |ike
to make a presentation or address the commttee in this
open public hearing for this afternoon's topic?

(No response.)

M5. DAPOLITO Okay. | see no response, so |I'd
like to turn the m crophone over to Dr. Virginia Broudy.

DR. BROUDY: Thank you.

| think we'll nove on nowto Topic 2, and I'd
like to invite representatives of Schering-Plough to do the
presentati on.

DR. PELLICCIONE: Good afternoon. My nane is
Ni ck Pelliccione, senior director of regulatory affairs at
Scheri ng- Pl ough, and on behal f of Schering-Pl ough, | would
like to thank the FDA and the Bi ol ogi cal Response Modifiers
Advi sory Committee for the opportunity to be here today.

We're here today to discuss the use of | NTRON A
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treatnment of clinically aggressive follicular |ynphona.
Qur presentation today will provide you with information we
bel i eve supports the use of INTRON A for the foll ow ng
indication. |INTRON Ais indicated in previously untreated
patients with clinically aggressive follicular non-
Hodgki n' s | ynphoma, in conjunction with anthracycli ne-
cont ai ni ng conbi nati on chenot her apy.

First, Dr. Robert Spiegel, senior vice
presi dent of clinical research at Schering-Pl ough, wll
descri be the framework upon which our application is based.
Then Dr. Howard Ozer, director and chief of hematol ogy-
oncol ogy of the Allegheny University of the Health Sciences
Cancer Center, and former chair of the NC's Experi nental
Therapeutics Il Study Section, wll provide an overvi ew of
| ynphoma and di scuss the clinical characteristics of the
patient population that is the focus of our application.
Finally, Dr. Craig Tendler, clinical project director in
oncol ogy at Schering, wll present the results of our
pivotal trial and review other study data available in the
l[iterature which address the use of interferon in the
treatment of | ynphona.

As you will see, this is not a straightforward

area, and our discussion will highlight the inportance of

choocli n tha corraoct at i ant tiaon far thic +harany
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Al so present today and avail able to respond to
guestions are Dr. Phillipe Solal-Celigny, the principa
i nvestigator of the pivotal study perforned by CGELF, the
follicular |ynmphonma study group in France; Drs. Nick Tio
and Harry Ancrought from our biostatistics group; and Dr.
David C gano of our quality of life research unit.

|"d like now to turn the podi umover to Dr.

Spi egel .

DR. SPI EGEL: Thank you, Ni ck, and good
afternoon to the nenbers of the advisory commttee. MW
remarks will be brief this afternoon, and we will try very
hard to keep the commttee on schedul e through our
presentati on.

As you are aware, there has been considerable
interest in having pharmaceutical sponsors expand their
| abeling to include additional indications. This has
benefit in providing accurate and appropriate information
t o physicians about efficacy and safety, as well as
cautions for the use of their drugs. Additional |abeling
can al so influence patient reinbursenent and treat nment
gui del i nes.

In this regard, the FDA has recently endorsed

new cancer initiatives, one of the intentions of which is
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as information from sponsor-controlled studies. In fact, |
was pl eased to see a handout avail abl e today as we cane
into the room whi ch descri bes the current FDA gui dance to
sponsors and the steps to be taken by the FDA to mnim ze
formerly perceived barriers to having expanded indications
added to | abeling of approved products.

Today, based on extensive discussion with the
agency that began in 1994, we are presenting the results of
a large, well-conducted random zed trial in a specific
honogeneous group of non-Hodgkin's |ynphoma patients, with
extensive followup. W are also providing a | arge
conposite clinical trial experience of interferon in non-
Hodgki n's | ynphoma. W have included for review all Phase
1l studies which have utilized interferon-alfa in
fol li cul ar non-Hodgkin's | ynphoma. Sone were done with
het er ogeneous popul ations of NHL patients. Sone were done
with a diverse group of chenotherapy drugs used al one and
in various conbination reginmens. Sone studies used | ower
doses of interferon or shorter duration than we m ght
recomend today, and sone used interferon-alfa other than
our | NTRON A

What results is admttedly a conpl ex dossier

with multiple well-controlled trials which do not each
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However, for the nost part, these are mature studies with
avail able results to assess progression-free survival and
overall survival, not surrogate endpoints. W believe the
overall nmessage is that interferon clearly is active and
efficacious in NHL and has a role in conbination with
chenot herapy. Interferon is used today outside the United
States in NHL as an approved indication, and it has been
used in the U S. off-label w thout approval or guidelines.

The data provided to you should help define the
subpopul ati on of |ynphoma patients who will derive benefits
frominterferon. W look forward to working with you today
to define how to best describe this popul ation and provide
appropriate labeling for prescribers.

|"d now i ke to turn the podi umover to Dr.
Ozer, who will begin our discussion by describing the
setting of non-Hodgkin's |ynphona.

DR. (ZER: Thank you, Bob

My nanme is Howard Ozer from Al |l egheny
University in Philadelphia. [1'd |like to express ny
appreciation for the attention of the comnmttee nenbers.

|"'mgoing to spend a few m nutes tal ki ng about
the classification of the | ynphonas in as sinple and short

a version as | can and try to point out what we're
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and how they differ clinically and therapeutically fromthe
overall group of non-Hodgkin's |ynphonas.

First of all, this slide represents the
epi dem ol ogy overall for the follicular |ynphomas. The
SEAR data antici pate approxi mately 53,000, plus or m nus,
new cases of non-Hodgkin's [ynphoma in the United States
for this year. O those, between 30 and 40 percent wll be
| ow- grade | ynphomas, as defined by the International
Wor ki ng Fornmul ation A, B, and C categories. The incidence
for | ynphomas, particularly the follicular |ynphonmas, is
i ncreasing probably as a result of environnental toxins.
It was 2.6 per 100,000 in the U S. popul ati on between 1978
and 1979, and is 3.6 per 100,000 between 1991 and 1993, the
| ast date for which SEAR data are available. This
represents al nost a 40 percent increase per decade. It
generally occurs in the mddl e-aged and el derly, and the
incidence is higher in whites than in blacks or Latinos.

This slide attenpts to conpare the
I nternational Wrking Fornmulation with a nodified Rappaport
Lukes Collins classification, and the | W categories range
fromAto J, lowgrade, internediate, and hi gh-grade
| ymphomas. |'ve highlighted here in yellow the follicular

| ynphomas. These nmake up the vast bul k of the patients
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today. One or two of the trials did allow enrollnent of a
smal | nunber of patients in the International Wrking
Forrmul ati on A and E categori es.

Biologically, follicular |ynphoma represents a
mal i gnancy of small B | ynphocytes from germ nal center
cells. A high proportion of these cells are resting not in
S phase, and, therefore, it has a |low proliferation rate.
The histological patternis follicular or a m xture of
follicular and diffuse, but there is always an el enent of
follicular histology present to nake the di agnosis.

Ei ghty-five percent of these | ynphonmas have a transl ocation
of the 14,18 chronosone, with a rearrangenent of the bcl-2
pr ot o- oncogene that controls apoptosis and is thought to be
etiologic. There is a tendency for these | ynphomas to
transformto a large-cell |ynphona at relapse. They then
beconme highly refractory to further therapy.

Clinically, follicular |ynphoma presents with
i nvol venent of the |ynph nodes and bone marrow and has
initial sensitivity to either chenotherapy or radiotherapy.
However, w th each successive therapeutic intervention,
there is increasing resistance to treatnent, and ultimtely
the disease is, in all but a few exceptions, incurable. It
has a prol onged nedi an survival, and the universe of
atents
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patients -- has a nedian survival of 7 to 10 years, and
we're going to show you where the exceptions are to that.
Survival duration is highly dependent on prognostic
features that 1'Il describe in a nonment. GCenerally, it's
not curable with any of the standard therapies avail abl e.

This is a slide of the standard Ann Arbor
staging criteria for the | ynphomas, and the |ynphomas fal
into two categories, limted- and advanced-stage di sease,
and shown in yellow are the advanced-stage patients that
we'll be discussing this afternoon. Limted-stage patients
have single region or single extral ynphatic organ
i nvol venent or perhaps two regions of involvenent for Stage
2 on the sane side of the diaphragm Stage 3 involves
di sease on both sides of the diaphragm and Stage 4 is
extranodal involvenent. Each stage can be subdi vi ded
according to the presence or absence of constitutional
synpt ons, and the presence of constitutional synptons
usual |y confers extensive high tunor burden disease.

Limted-stage follicular |ynphoma is involved
inthe mnority -- 10 to 20 percent -- of patients. The
medi an survival for these patients ranges up to 15 years,
so they're on the very good end of the spectrum of

survival. However, in addition, these are the only
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regional, or involved field radiation therapy can be
utilized will be cured.

Ei ghty to 90 percent of the patients, however,
present with advanced-stage 3 or 4 disease. Mst of these
patients do achieve a conpl ete response or a very good
partial response wth initial therapy; however, ultimtely
they will relapse. There is a spectrum of patients and
patients who are asynptomati c and have | ow tunor burden
di sease who can be treated with deferred therapy if they
are highly selected, and this does not appear in that
patient subset to affect overall survival. The nedian
survival, again, for this group of patients, both the | ow
and high tunor burden, is 7 to 10 years.

Wth high tunor burden, which involves
approximately 60 percent or nore of Stage 3 or 4 patients,
the story changes, however. These patients are often
synptomati c at presentation, and they do require i mredi ate
therapy, and currently alnost all physicians use
conbi nati on chenot herapy involving an anthracycline. Their
medi an duration of initial remssionis 1.5 to 1.7 years,
and their nedian survival, therefore, ranges from5 to 6
years.

The treatnent options, therefore, that we have
av-a-Habl-e—+e—ds—Foer—Stage—3
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spectrumthat correlates with survival. Deferred therapy,

sonetines referred to as "watch and wait," was pioneered by
the Stanford group and, as | nentioned, in asynptonatic
patients doesn't affect survival. These patients can al so
be treated with a single oral alkylating agent, such as

chl oranbuci| or cycl ophospham de, and conbi nati on

chenot herapy currently evol ved toward CHOP, or

cycl ophospham de, doxorubicin, vincristine, and predni sone,
is preferred for the synptomatic patients. And, l|astly,
for refractory patients or for rel apsing patients,

i ntensi ve conbi nati on chenotherapy with stemcell rescue is
currently utilized.

This slide represents the overall survival
curve for the entire population of patients with | ow grade
| ymphomas, and it's derived fromthe Stanford experience
over approximately four decades. Despite a variety of
t herapeutic interventions, the curve has renmai ned constant
and is without plateau and appears to be unaffected during
vari ous decades of therapy, and these are the data from
whi ch the overall survival of 7 to 10 years is derived.

However, if we then |l ook at the Stage 3 and 4
patients who have advanced hi gh tunor burden disease, we
can determ ne that there are a nunber of adverse prognostic

farctarc Eirct nf 1 aldar ana and | o aood-naoarfornmnen
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status both inpact on outcone. All of the other nmeasures
are either direct or surrogate neasures of tunor burden. A
bul ky tunor can be defined as anything greater than 5 or 7
centinmeters, but patients may al so have an el evated beta-2
m crogl obulin, elevated LDH, nore than two nodal sites, and
constitutional synptons as a surrogate marker, and this,
again, is the popul ation of advanced-stage hi gh tunor
burden patients that will be described in the subsequent
trials.

One group, the CGELF group in France, |ooked at
a conparison of survival of the high tunor burden versus
| ow tunor burden patients with Stage 3 and 4 di sease, and
you can see here that in fact they do experience a | ess
good survival, on the order of 5 to 6 years, as conpared to
the | ow tunor burden sane Stage 3 and 4 patients.

So the therapeutic approaches, again, forma
spectrum Stage 1 or 2 disease with nedian survival of 10
to 15 years and occasional curability is generally best
treated with | ocal radiation therapy. Stage 3 or 4 disease
with | ow tunor burden and a nedian survival of 7 to 10
years can be treated either with watch and wait or with a
single oral alkylator. |In contrast, Stage 3 or 4 disease
with high tunor burden, usually with synptons, has a 5- to
—Aeear—SH v rd—these—patien
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wi th an ant hracycline-containing CHOP or CHOP-1i ke regi nen.

Shown here are attenpts by several cooperative
groups internationally and two U. S. single institutional
studi es to advance therapy for high tunor burden or adverse
prognostic factor Stage 3 and 4 aggressive follicular
| ynphoma, and you can see here that the first point of the
slide is that the nedian survival ranges between about 45
and 55 percent. Each of these reginens are variations on a
CHOP-1i ke regi nen, some with higher and sone with | ower
doses, but all containing an anthracycline.

So, in conclusion, follicular non-Hodgkin's
| ynphoma is both clinically and therapeutically
het erogeneous. There is no single best chenotherapy
regi men for advanced-stage patients, although an
ant hracycl i ne-based reginen is widely preferred by both
U.S. and international physicians. Prognostic features
whi ch predict for high tunor burden also predict for a
reduced survival, and, therefore, this disease is not an
i ndol ent | ynphoma when hi gh tunor burden is present, and
better therapeutic approaches are needed.

Alfa-interferon is a biologic which has been
shown to have both an in vitro and a clinical rationale for
therapy in the non-Hodgkin's |ynphomas. In vitro studies
HA—t-Sssue—etH-t
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denonstrate synergistic anti-tunor effects with cytotoxic
agents, including anthracyclines, that enhance apoptosis
and allow for clonal tunor cell death. There are direct
anti-proliferative activities of interferon in vitro, and
interferon may activate cytotoxic T cells and then K cells,
if indeed we believe that they play a role in regul ation of
t he | ynphonas.

Clinically, I'"ve had the privilege of working
wi th Schering-Pl ough and devel oping interferon for a nunber
of years, and interferon-alfa has definite activity in a
vari ety of |ynphoproliferative malignancies and, as a
si ngl e agent therapy for non-Hodgkin's | ynphomas, can evoke
up to a 50 percent response rate.

Wth that, I'll turn the podiumover to Dr.
Tendl er.

DR. TENDLER  Good afternoon, nenbers of the
advisory commttee and FDA nenbers. Today | would like to
review for you the data fromthe pivotal CELF trial, as
well as a variety of data from other studies' supportive
random zed trials of interferon for follicular |ynphona.

It is in this context which we hope to define the patient
popul ation that's nost likely to benefit frominterferon
treatnment -- nanely, those with follicular |ynphoma,
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those patients in clinical need of treatnment with
clinically aggressive di sease.

In addition, we hope to provide data that wll
delineate to you today how interferon can be integrated
wi th ot her anthracycline-containing regi nens and ot her
ef fective chenotherapy treatnents to achieve the benefit of
prol onged progression-free survival, which has consistently
been denonstrated across the majority of trials which |l
be descri bi ng today.

Finally, we hope to further clarify the safety
profile of interferon when used in this setting, which is
associated wth sonme additive toxicity, but is neverthel ess
manageabl e with appropriate dose nodifications.

|'"d like to begin the discussion today by
reviewi ng the pivotal GELF trial, which conpared a
doxor ubi ci n- cont ai ni ng conbi nati on chenot her apy regi nen
with or without I NTRON A, again, in a very well-defined
patient population of clinically aggressive, |arge tunor
burden follicular non-Hodgkin's |ynphoma. This study was
conducted by the French working group for follicular
| ymphomas, known as GELF, which is the |argest independent
cooperative group of hematol ogists in Europe. The chair of

this group is Professor Coiffier, and as was nenti oned
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princi pal investigator for this study.

This study was conducted by qualified
i nvestigators over 30 sites in France and one site in
Bel gium There were a total of 273 random zed patients to
the study, and the prelimnary results of the study, as you
know, were first reported in the New Engl and Journal in
1993. By early 1996, the study provided mature data from
whi ch definitive clinically nmeaningful results could be
derived. After consultation with the FDA, the data from
this update were utilized in conjunction with supportive
data fromsimlar studies in the literature as the basis
for our BLA supplenment and will be reviewed in the
presentation today.

There are a nunber of reasons which need to be
stressed for why the CGELF study was the one which was our
choice for inclusion as the pivotal trial in the BLA
supplenment. First, it was a large, well-controlled
cooperative group trial wth a high-quality database. This
study, as | nentioned before, was conducted in a
honmogeneous, well-defined follicular |Iynphoma patient
popul ation, all of whomhad their initial diagnosis
establ i shed by | ynph node biopsy and confirnmed by both a

regi onal pathologist as well as by the central study
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In addition, the patients all had evidence of
hi gh tunor burden, as specified by prospectively defined
criteria in the protocol. As was nentioned before, these
criteria identified a patient population with adverse
prognostic features who overall had a poorer survival than
those with | ow tunor burden. Finally, with a nmedian
duration of followup of 6.1 years, the GELF study provides
mature data fromwhich clinically neaningful results can be
deri ved.

The primary objective of this study was to
determ ne the effect of INTRON A in conjunction with
conbi nati on chenot herapy on progression-free survival in
the clinically aggressive follicular |ynphoma patients.
Secondary objectives included conparison of overal
survival, response rate, and tolerability between the two
treat nent arns.

As shown on this slide, patients were
random zed to receive CHVP, a doxorubicin-containing
conbi nati on chenot herapy regi nen, alone or in conjunction
with INTRON A at 5 mllion units three tines a week for a
total duration of treatment of 18 nonths. The CHVP
chenot herapy was given nonthly for the first 6 nonths and

every other nonth for the remaining 12 nonths. This
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CELF group because it delivered simlar cumul ative doses of
cycl ophospham de and doxorubi cin as other regi nens such as
CHOP, however, with theoretically less toxicity because of
the decreased dose intensity of both the doxorubicin and
t he cycl ophospham de.

As shown on this slide, eligible patients for
the study all had follicular |ynphoma, again, confirmnmed by
nodal biopsy on all patients. None of the patients had
received prior treatnent. The initial diagnosis was nade
within 3 nonths prior to study entry, so none of these
patients who had | ow tunor burden and then have progressed
woul d have been entered on this study. Al patients were
| ess than 70 years of age, had Ann Arbor Stage 2 through 4,
and in addition, as nmentioned before, every patient had one
of the followng |arge tunor burden criteria: either a
tunor mass greater than 7 centineters, three nodal sites
each greater than 3 centineters, the presence of systemc
synpt ons, substantial splenonegaly, the presence of a
conpression syndronme, or a |eukem a or bl ood cytopenia.

As you heard fromDr. QOzer, it is these large
tumor burden criteria which were used for selecting
follicular |ynmphona patients for the GELF study, which

i solated a group of high-risk patients wth poorer
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| ynphoma pati ents.

The enrol |l ment period for the study was from
Cctober 1986 to June 1991. The rights of the patients were
respected under the Declaration of Helsinki. Again,
anot her feature of the study, which was nentioned, was the
central pathology review for all |ynph node biopsies. At
the time of the first interimanalysis, the boundary for
significant difference in progression-free survival was
crossed, with a P value of less than 0.02, and in
accordance wth Pocock's rule, the random zation to the
study was st opped.

The results of the CGELF study are based on a
reliable, high-quality database. To verify the accuracy of
the study data and to ensure its conpliance with FDA
st andards, Scheri ng-Pl ough authorized an independent CROtoO
conduct an extensive source data verification in 100
percent of the patients, as per an FDA agreed-upon
protocol. It included exam nation of baseline variabl es,
as shown on this slide, as well as the all-inportant
response variables. Results fromthe verification process
revealed mnor findings requiring few corrections to the
dat abase. None of the changes resulting fromthe

verification procedure significantly affected the efficacy
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In addition, to augnent safety reporting from
t he study, Schering-Plough authorized the nmedical nonitors
fromEtemto collect all adverse events noted in the
patients' charts. These were, again, all encoded and
incorporated into the original safety database. Finally,
the date of progression, the date of |ast foll owup, and
the date of death were verified in all patients in a
dat abase sweep to update survival

A total of 273 patients were random zed to the
study. As shown on the slide, five patients -- three in
t he chenot herapy-alone arm two in the chenot herapy-pl us-
| NTRON arm -- were random zed, not treated, and have no
foll owup data. These five patients are excluded from al
intent-to-treat analyses, thus the intent-to-treat
popul ati on consists of 268 patients, on which all of the
efficacy anal yses which I'l|l be presenting to you were
performed. |In addition, there were 26 other patients who
had i neligible diagnoses discovered during the course of
study treatnent. Thus, the efficacy popul ation consists of
242 patients. The results for all the major efficacy
conparisons were simlar between the intent-to-treat
popul ations and the efficacy patient popul ations.

On this slide, you see depicted the baseline
st+es—Fer—the—en
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At study entry, the clinical characteristics of the
patients were well bal anced between the two treatnent arns.
At initial diagnosis, approximtely 80 percent of the
patients had Stage 4 di sease. About 75 percent of the
patients had one or nore sites of extranodal involvenent,
and about 55 percent of the patients -- again, equal on
both treatnment arnms -- had evidence of bulky tunors usually
greater than 7 centineters in size.

The inmportant thing, again, to enphasize is
that all of these patients were in clinical need of
treatnent, could not be managed with the wat ch-and-wait
appr oach.

This slide shows you the overall response which
was seen on both arnms of the study. The anal ysis was
performed for 258 patients for which there was response
data avail abl e and was anal yzed for response after 6 nonths
of treatnent, as well as best response to treatnent. One
can see a significant inprovenent in overall response for
patients receiving chenotherapy with I NTRON A over
chenot herapy al one, 90 percent overall response versus 74
percent with the chenot herapy alone, and this difference

was statistically significant with a P value of .001.

As | mentioned before, in this analysis the 15
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if they are included as treatnent failures, the results
remain statistically significant.

Here are the estimated Kapl an- Mei er
progression-free survival curves for each treatnent group,
as depicted in the slide. A statistically significant
i nprovenent of nearly 18 nonths was seen in terns of the
medi an progression-free survival for patients treated with
chenot herapy plus I NTRON A, nedi an progression-free
survival of 2.9 years versus 1.5 years for patients
recei ving chenot herapy alone. Notably, the hazard ratio of
1.66 indicates that the relative risk of progressing was 66
percent greater for patients who did not receive | NTRON A

One can also utilize the Kaplan-Meier curves to
estimate progression-free survival rates at both 18 nonths
and 3 years, and the inportant thing to stress fromthis
slide is that the inprovenent in progression-free surviva
rates at 18 nonths is nmaintained at 3 years as the curves
remai n parall el

Wth a nedian duration, again, of follow up of
6.1 years, the nmedian overall survival for patients
receiving CHVP plus I NTRON was significantly better than
for patients receiving CHVP al one. Again, the nedi an has

not yet been reached for patients receiving the conbination
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chenot herapy alone. The P value for this difference is
statistically significant, at a value of .0084. Again, the
hazard ratio can be used, notably 1.63, or indicating that
the relative risk of dying is about 63 percent greater for
t hose patients who did not receive | NTRON A

One can al so use, again, the Kapl an- Mei er
estimates fromthe survival curves, as shown on this slide,
to calculate the overall survival rates at 3 and 5 years,
and, again, the point to be made here is that at 3 years
after random zation, there is a survival difference, and
that this absolute increase of 14 percent is maintained at
5 years.

In order to assess the potential influence of
basel i ne patient variables on progression-free and overal
survival, a Cox multivariate anal ysis was perfornmed using
all baseline characteristics as additive terns in the
nodel. The results of this step-w se regression anal ysis
indicate that for both progression-free survival as well as
for overall survival, the beneficial treatnent effect of
| NTRON A remai ned statistically significant, even after
correcting for other prognostic factors. 1In addition, a
nunber of the prognostic factors which were identified on
this study are very simlar, if not identical, to other
st-ued-es—-eoki-r +—sH
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have identified the sane prognostic factors as this study.

In sunmary, the efficacy results of the CELF
study denonstrate that treatnment with INTRON A in
conjunction with the doxorubicin-containing, but nodified
CHOP chenot herapy regi nen, the CHVP regi nen, which was
utilized in the GELF study, significantly increased both
progression-free survival from1l1l.5to 2.9 years, as well as
overall survival past the 5.6 years seen w th chenot herapy
al one.

Now I'd like to nove on to a discussion of
safety fromthe study. | think we all recognize that the
therapeutic gain fromthe addition of interferon to a
doxor ubi ci n- cont ai ni ng chenot herapy regi nen nust be wei ghed
agai nst the potential toxicity, the additive toxicity over
the use of chenotherapy alone. On this slide, one sees
t hose adverse events which occurred with a greater than 10
percent difference in incidence between the two treatnment
gr oups.

As you can see, the greatest difference in
i ncidence for these adverse events occurred for asthenia or
fatigue, fever, neutropenia, and elevated liver
transam nases. All of these events are all known to be

associated wwth interferon toxicity and currently appear in
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ast heni a, neutropenia, and elevated |iver enzynes, the
greatest bulk of this difference in incidence between the
two treatnment arns are conprised mainly of adverse events
of mld to noderate severity.

O her events which are identified by the FDA as
occurring nore frequently in the CHVP-pl us-I NTRON group
include the foll ow ng adverse events: dyspnea,
par est hesi as, and polyuria. | think one can see for
paresthesias as well as polyuria, again, the difference in
i nci dence between the two treatnent arnms are nmade up
entirely of mld to noderate adverse events and not G ade 3
and 4 adverse events. Although there was a 4 percent
i nci dence of Grade 3 or 4 dyspnea for patients receiving
CHVP plus INTRON, in all cases it was reversible, and as
"1l show you later, it did not result in interferon
di sconti nuati on.

Here are the nost common Grade 3 or 4 adverse
events in each treatnent group, as described on this slide.
Again, 1'd like to enphasize that this pattern is rather
typical for interferon-treated patients. Only two of the
events, neutropenia and asthenia, occurred with a
difference in incidence of greater than 5 percent between

the two treatnment arnms. Al though the patients who were
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percent incidence of Gade 3 and 4 neutropenia, this
di fference was not associated with a substantially
different incidence in neutropenic infections.

In fact, the incidence was |ow in both
treatment arns, 2 percent versus 6 percent of incidence of
neutropenic infections. In these cases of neutropenic
i nfections, these were nostly viral syndrones, otitis
medi a, other kinds of mld bacterial infections that did
not require hospitalization. |In no case of neutropenic
infection was there sepsis or pernmanent sequel ae.

O the six patients who devel oped G ade 3 and 4
hepatotoxicity, three of these events occurred in
i ndi vidual s who woul d be considered at high risk for
devel opi ng hepatotoxicity by virtue of the fact that they
had active viral hepatitis B infections or alcoholic |iver
ci rrhosis.

O the 136 patients in the intent-to-treat
popul ati on random zed to CHVP plus I NTRON, two of the
patients never received INTRON, and for the purposes of
this anal ysis of discontinuations for toxicity, we have
excluded themfromthis analysis. Again, as expected,
asthenia or fatigue, a well-described interferon-associ ated

toxicity, was the nost common reason for discontinuation of
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again, typical described adverse events whi ch have been
associated wth interferon toxicity. Overall a total of 13
patients, or 10 percent of the interferon-treated patients,
di scontinued interferon for toxicity.

This slide provides a summary anal ysi s of
chenot herapy dose intensity during cycles 1 through 6 as
conpared to cycles 7 through 12. Again, this analysis was
done for the efficacy popul ation, the reason bei ng because
we' re eval uating conpliance here with a protocol -specified
chenot herapy reginmen and in follicular |ynphoma patients.
So this analysis is really nost relevant to the efficacy
popul ati on.

One can see fromthe analysis that in genera
at |l east 90 percent of the patients in both treatnent arns
received nearly full doses of chenotherapy, as defined by a
greater than/equal to 80 percent of the prescribed
chenot herapy doses. Furthernore, the dose intensity
bet ween cycles 1 through 6 and 7 through 12 were conparable
between the treatnent arnms. Thus, the addition of
interferon to this doxorubicin-containing chenotherapy
reginmen did not interfere with the ability to deliver the
prot ocol -specified target doses of the respective
chenot herapy agents. Likewise, if one |ooks at interferon
connl i neao
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recei ved greater than 80 percent of the prescribed dose of
interferon on the study.

So to summari ze the safety results fromthe
study, there was an increased incidence of Gade 3 or 4
neut ropenia, 34 percent versus 6 percent, as well as G ade
3 or 4 asthenia, 10 percent versus 3 percent, for patients
recei ving concomtant interferon therapy. However, as |'ve
showed you, the incidence of neutropenic infection between
the treatment arns is low and nunerically simlar between
the two treatnent arns, 6 percent versus 2 percent.

Twenty-ei ght percent of the patients who
received interferon did require dose adjustnents, usually
tenporary interruptions of the drug or dose reductions. In
addition, as nentioned before, 10 percent of the
interferon-treated patients required pernanent
di scontinuation, again, for reversible toxicity.

There were a total of four deaths on study
treatnent or within 30 days of last treatnent dose, two in
both treatnent arnms, and in all four cases, as per the
i nvestigator's assessnent, these deaths were not felt to be
rel at ed.

You' ve seen this slide before. It's inportant
to enphasi ze again that all the study patients in the GELF
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treatnent due to the presence of high tunor burden. CHOP
as you' ve heard, is one of many anthracycline-containing
reginens that are utilized as initial therapy for such
patients. The anthracycline-containing reginmen utilized in
the CGELF study was known as CHVP, which, as we've said
before, is a variation of CHOP, which will deliver simlar
cunmul ative doses, but obviously with | ess dose intensity
for doxorubicin and cycl ophospham de.

It's inportant to enphasize that in this study,
treatnent with CHVP al one, again, a nodified CHOP regi nen,
resulted in a 5-year survival rate of 56 percent. Although
it mght be difficult to directly conpare the heterogeneous
pati ent popul ations, as shown on this slide, there is a
common thene here of patients treated with a clinically
aggressi ve di sease or high tunmor burden, and one can see
very simlar 5-year survival rates when one uses ot her
nodi fi ed CHOP chenot herapy regi nens, |ike COPA, CHOP-BI eo,
M BACOD, and here is the full-dose CHOP as utilized by the
Swedi sh | ynphoma gr oup.

So | think one can take away fromthis slide
the results, which are that the clinical efficacy in terns
of 5-year survival rates is really quite conparable when

one uses CHOP or CHOP-nodified reginens |ike COPA as the
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CHVP.

Now I'd Iike to put the results of the GELF
trial in perspective with sone of the other random zed
trials which are described on this slide and appear on page
44 of your briefing book. As shown on this slide, a total
of seven prospective random zed trials were conducted with
interferon in follicular |ynphoma, nost of these studies
utilizing INTRON A. As you can see fromthis slide, the
studies differed in a nunber of ways. |In one case here, as
described on the slide, interferon given either in
conjunction with an anthracycline-containing reginmen or in
conjunction with single agent or non-anthracycline-
containing reginmens is one way in which the studies differ.
The studies also differ in ternms of the dose of interferon
utilized and the duration of interferon.

In addition, the studies differ in terns of the
patient popul ations either having clinically aggressive
di sease or in sone cases, as in the CALGB study, which I"l
talk about in alittle bit, including patients with | ow
tunmor burden or indolent follicular |ynphona.

In four of the studies, interferon was given in
conjunction with an anthracycline-containing reginen. The

remai ning three studies evaluated the interferon in these
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regimens. For the four studies in which interferon was
used in conjunction with an anthracycline-containing
chenot herapy regi nen and given at a dose of at least 5
mllion units, a significant prolongation of progression-
free survival was consistently denonstrated across all four
of these studies. |In addition, in tw of the studies --
namely, the GELF study and the Mexican study -- significant
i nprovenent in overall survival was al so denonstrated with
the addition of interferon treatnent. The reason for the
guestion mark there for the German | ynphoma study is the
fact that the study is not mature yet and has not reached
medi an survi val

|'d like to spend a few m nutes describing the
Eastern Coll ege Oncol ogy G oup study. This was a study
that was conducted in 249 patients, of which 70 percent had
follicular |ynphoma with clinically aggressive di sease.
The treatnment consisted of an anthracycline-containing
regi men known as COPA, which delivers virtually identica
doses of doxorubicin and cycl ophospham de as CHOP, but over
a 4-week period instead of a 3-week period. The patients
were random zed to receive COPA or interferon plus COPA,
and the interferon was given at 6 mllion units per neter
squared every day, 5 days per nonth. The total nonthly
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identical to the nonthly amount of interferon delivered on
t he GELF study.

The results of this study indicated that for
patients who received interferon in conjunction wth COPA,
there was a significant prolongation of median progression-
free survival. However, there was no significant
difference in overall survival, and the patients in the I-
COPA group were noted to require approximately a 25 percent
dose reduction in the main nyel otoxi c agents,
cycl ophospham de and doxor ubi ci n.

On this slide, one can see that if one | ooks at
the 3-year progression-free survival rate between the ECOG
study and the CGELF study, there is a virtually identical
absol ute 20 percent increase in the 3-year progression-free
survival rate for patients receiving concomtant interferon
w t h chenot herapy as conpared to those receiving
chenot her apy al one.

Again, to try to delineate what kind of safety
profile one mght anticipate if one gives interferon with
chenot herapy reginens that nore approxi mate the full-dose
CHOP, one can see that in the ECOG study, again, utilizing
interferon concomtantly with a nodified CHOP regi nen known
as COPA, there was an identical incidence of Gade 3 and 4
H—v-ery—s+HAH Hdenteal—teo—the—CELR
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study, this neutropenia was not associated with an
i ncreased i ncidence of neutropenic infection, and there was
conparability in sonme of the other hematol ogic toxicities,
as shown on this slide, and sone of the other interferon-
associ ated toxicities.

One notices this difference of 1 percent
i nci dence of Grade 3/4 fever on the GELF study as conpared
to 12 percent on the ECOG study, and it's been specul ated
that this difference may be due to the intermttent
interferon dosing on the ECOG study, which may not all ow
for tolerance to the interferon.

This is the third study that was put in the
overview slide, which, again, is another study that | ooks
at delivering interferon in a slightly different approach.
This is the German | ynphoma group study, 247 patients,
again, a large follicular |ynphoma patient popul ation.

Ei ghty-one percent of the patients had follicular |ynphona.
Again, all of these patients had clinically aggressive
di sease and required treatnent.

What the German | ynphoma group did was they
treated a patient either with an ant hracycli ne-contai ni ng
i nducti on chenot herapy cal |l ed predni nusti ne- m nus- ant hr one,

or CVP, which is a non-anthracycline-containing reginen,
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chenot herapy, they were random zed to receive INTRON A 5
mllion units three times a week, the identical CELF
interferon reginmen, until progression versus just
observation alone. And the results, again, reveal a
significant prolongation of nedian progression-free
survival in the interferon-treated patients, 3.1 years
versus 1.7 years, with a P value of 0.003.

This study was al so very interesting because it
clearly denonstrated that an enhanced interferon-nedi ated
effect in terns of inproved progression-free survival is
nore often seen when the interferon is given in association
wi th the anthracycline-containing reginmen predninustine-

m nus-ant hrone than with the CVP regi nen, which is a non-

ant hracycl i ne-contai ning regi men. And, again, the nmedi an

survival for this study has not yet been reached in either
treatnent arm and so the study is still immture in terns
of the survival data.

One can conpare across these three trials which
|"ve described, the CGELF trial, the ECOG trial, and the
German | ynphoma study, and when one | ooks at the nmedi an
progression-free survival across all three trials, one sees
a marked simlarity of about 1.5 years of nedian

progression-free survival for patients receiving

nt hr
LLILALI

2 2 2 Fal
T T T Ot T TIC CC T LAY

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

232
inall three trials, the addition of interferon therapy
either as concomtant therapy, as done in the GELF study or
in the ECOG study, or as nmintenance therapy, as done in
the German | ynphoma study group, significantly prol onged
progression-free survival in a very conparable way across
all three trials.

As | nmentioned before, three of the studies on
the overview slide utilized interferon in conjunction with
si ngl e agent chenot herapy or non-ant hracycline
chenot herapy. Updated results of all three trials have
recently been presented in nedical neetings and have
denonstrated no significant difference in progression-free
survival. There's a questionable mnor difference here in
t he EORTC regardi ng subset analysis, but for the entire
patient populations on all three studies, |ooking at
relatively | ow doses of interferon in conjunction with non-
ant hracycl i ne-containing reginens, there is no significant
i nprovenent in either progression-free or overall survival.

The CALGB study was a | arge study which | ooked
at interferon in conjunction with single agent
cycl ophospham de. It should be noted that the dose of

interferon on this study was, again, |ower than what was

utilized in the GELF study, 2 mllion units per neter
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woul d be characterized as having i ndol ent di sease in about
70 percent of the patients and were not in clinical need of
treatnent at the tinme of study entry. By today's
standards, many of these patients m ght be nmanaged by a
wat ch- and-wai t appr oach.

So, in summary, in review ng these random zed
interferon trials in the literature, | think there is a
consi stent benefit which is denonstrated when interferon is
given in conjunction with an anthracycline-containing
chenot herapy reginen, and this benefit is seen across a
nunber of trials, validating a therapeutic benefit for
interferon in this setting.

In addition, the benefit is seen nost often and
nmost consistently in patients who have hi gh tunor burden
follicular |ynmphoma with clinically aggressive di sease, and
| think the studies help one identify the exact patient
popul ation nost likely to benefit frominterferon
treat nent.

Finally, review of the CELF study, as well as
other studies in the literature really begins to elucidate
or delineate a variety of approaches in which interferon
therapy nay be integrated with chenotherapy for the

treatnment of clinically aggressive follicular |ynphona.
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denonstrated that for patients who had clinically
aggressive follicular |ynphoma, the addition of | NTRON A
significantly inproved both nedian progression-free
survival and nedian overall survival, and these results are
now clinically nmeani ngful because they are maintained
during long duration of followup. Moreover, the clinical
benefit that is denonstrated in the GELF study is
positively bal anced agai nst additive, but manageabl e
increnental toxicity.

Finally, the I NTRON nedi ated inprovenent in
progression-free survival that's seen in the GELF study is
really quite consistent with a nunber of other studies in
the literature show ng virtually identical inprovenent in
progression-free survival when simlar patients are studied
in conmbination with ant hracycli ne-contai ni ng chenot her apy
regi mens.

So the data fromthe CGELF study, as well as
fromthe studies that were reviewed today in the
literature, we believe support the proposed indication on
this slide -- nanely, that INTRON Ais indicated in
previously untreated patients wth clinically aggressive
follicular non-Hodgkin's |ynphoma, in conjunction with an
ant hracycl i ne-contai ning regi nen only.
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efficacy and safety established with nodified CHOP
regi nens, such as the CHVP reginen, which was utilized in
the GELF study, or the COPA regi nen, another nodified CHOP
regi men which was utilized in the ECOG study. The clinical
experience, though, is limted to nodified CHOP regi nens
and does not include any experience with concomtant
interferon use wth full-dose CHOP, and thus we woul d not
recomrend that that be done at this tine.

In addition, there is other clinical experience
hi ghlighting a benefit for maintenance therapy after
response to induction chenotherapy, as shown in the German
| ynphoma st udy.

Thank you very nuch for your attention.

DR. BROUDY: Thank you.

Are there any questions fromthe commttee for
t he speakers from Schering-Pl ough? Dr. Gabril ove?

DR. GABRI LOVE: That was a very nice
presentation of all the data. Just one clarification
perhaps. |In our briefing booklet, on page 23 there is a
Table 5, a conparison of the different characteristics
bet ween the CHVP al one versus CHVP and | NTRON A, and | was
just curious, in terns of the follicular pathol ogy, whether

there was any difference in the |arge-cell conponent
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cell type, but I wasn't sure if that refers to cytol ogica
di agnosi s or actually pathol ogi ¢ di agnosis between the two
arns.

DR. TENDLER: It refers to the histology at the
time of diagnosis, and | think what you'll see there is
about 70 percent of patients had follicular m xed-cel
| ymphoma. That's if you add up the two categories 5 to 15
percent and 15 percent to 50 percent |large cells. The GELF
study utilized a slightly different definition of m xed
cell than we do in the States. W wusually cut it off at
about 30 percent, so in fact there were few patients who
had from30 to 50 percent large cells, and we woul d
probably consider those diffuse large-cell follicular --

DR. GABRILOVE: But this refers to all
hi st ol ogi es, that they were quite conparabl e between the
gr oups.

DR. TENDLER  Correct.

DR. GABRI LOVE: Ckay. Not just ones that were
done cytol ogically.

DR. TENDLER: M understanding -- and we can
check with Phillipe -- was that at the tinme of diagnosis,

t he di agnosi s was established by biopsy and not by

cytol ogi cal exam nati on.
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for all patients.

DR. GABRI LOVE: Ckay. That's very hel pful.

The second question is just a point of
interest. In the patients who have rel apsed, was there any
difference in the pathology seen in the two groups?

DR. TENDLER: There was no difference in the
i nci dence of, let's say, transformati on between the two
groups, but that always has to be qualified by how
frequently one rebiopsies a patient at the tine of rel apse.
But for those patients who were biopsied, there didn't seem
to be a treatnment effect which was associated with a
decreased transformation rate, let's say.

DR. GABRI LOVE: And just out of curiosity,
agai n, a downgradi ng? Any change from-- | nean, realizing
that there is a random-- when you bi opsy, you can see
vari able results, have you seen any difference in the
predom nance going froma patient who m ght have a | arge
di ffused conponent to follicular in the rel apse patients?

DR. SOLAL- CELI GNY: No, we didn't see any
difference in the pathol ogi cal aspects at rel apse between
the two groups, and about 70 percent of the patients are
bi opsi ed at relapse, and there was no difference in the

i nci dence of pathol ogical transformation between the two
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DR. GABRI LOVE: Thank you very nuch.

DR. BROUDY: Are there other questions? Dr.

O Fal | on?

DR. O FALLON: |I'mgoing to ask sonme questions
and probably nake sone observations about the fact that the
CGELF study was termnated after the first interimanalysis.
There were sone statenents in the material that we had
received prior to the neeting that left ne a little bit
confused, so let ne state what | understand, and then you
can certainly correct ne.

I nteri manal yses were scheduled with the
under st andi ng that you woul d use the Pocock rule, which
distributes the overall |evel of significance of the test
uniformy. That's one of a nunber of different stopping
rules that are available and has a different sort of
enphasis. So one of the questions that | may ask the
investigators is why that particular rule. Many others
favor a nore conservative rule that would have required a
much hi gher |evel of significance.

Let me just continue. |If | read it correctly,
there were going to be potentially five interimanal yses at
the .02 | evel each, which would have neant that they were

willing to settle for a final level of significance of .10,
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Third point. The first interimanalysis
resulted in the study being termnated. | read that the
first interimanalysis was schedul ed after 200 patients
were random zed into the study. Cbviously, you couldn't
performthe analysis at least for 18 nonths after that,
because the therapeutic process required the concl usion of
18 nonths. W obviously were being shown here in the
briefing booklet the anal yses of nore than 200 patients.
We were being shown the anal yses of 273 or sonething |ike
that. So presumably the other 73 were not part of the
analysis that led to the conclusion to term nate the study.
Question mark in there.

Anot her point is, what happened when the
conclusion was finally reached to the treatnent that was
currently under -- the patients who had been random zed in
between the tine that the 200 was obtained and the tine
that the decision was made to term nate the study? Wat
was the decision that was nmade about the treatnent of the
patients who had al ready been random zed in that interim
period? | understand once the study was term nated, no
additional patients were random zed, but it seens |ike we
catch maybe as many as 70 patients in a kind of a never-

never land, and |I'mjust asking you what happened to those
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di sconti nued on the sane ethical grounds that you used to
term nate the study?

And then all of the results that we' ve been
exposed to here today, | think, are results of a much
| onger termof follow up than woul d have been avail abl e
when the anal ysis was perforned, so | was just wondering if
we have seen or could see the actual results on which the
i nterimdecision was made.

And then, finally, were any of the other
clinical trials that you offered here in support -- the
ECOG the German, the Mexican, any of the others -- did any
of themresult in an early study stoppage? Wre there
interimanal yses schedul ed, and did they termnate early?

An awful | ot of questions there, nost of them
having to do with the interim anal ysis.

DR. TENDLER: | think I'd Iike to ask Dr.

Sol al -Celigny to address the study conduct questions about
the timng and how it affected the total study popul ation,
and then will ask Dr. Tio to just review the statistical
anal yses with regard to the interimanalysis.

Phil li pe?

DR. SOLAL-CELIGNY: | amnot the statistician

of this study, so it wll be difficult for nme to answer. |
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patients between the interimanalysis decision and the
treatnent, we decided to treat the patients with the sane
regi men and no crossover, because we were doing formation
on the overall survival at that tine. So all the patients
in the chenot herapy-only armreceived only chenot herapy and
were not changed to any other treatnent.

DR. TENDLER: Let ne just clarify, too, that
the interimanalysis was done in January 1992 and incl uded
6 nmonths of treatnent for patients that were random zed up
to June 1991. So you're right, there is that period of
time of 6 nonths in which patients were continued to be on
study treatnent, but the random zation for the cutoff for
the study and for the interimanalysis was as of June 1991,
but the results for the interimanalysis were available in
January 1992. Actually, the analysis was perfornmed in
January 1992.

DR. O FALLON: You two are answering ny
guestion in a little different way, so let ne nmake certain
| understood. So anybody who had been random zed to let's
call it the control arm you continued themon the contro
reginmen for the full 18 nonths of therapy that was
originally called for on that reginen. That's the way |

interpreted your answer.
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the interimanalysis, you had nore than the 200 that were
supposedly conpl ete, and you used sone others who were only
hal fway or even a third of the way through their treatnent
regimen in the anal ysis.

DR. TENDLER: They were actually through the 6-
month tinme point, where the chenot herapy changed from
monthly to every other nonth. So that was a --

DR. O FALLON:. Gkay. They had conpl et ed,

t hough, only one-third of the originally indicated therapy.

DR. TENDLER  Correct.

DR. O FALLON: Gkay. Wiy was the Pocock rule
chosen? 1t's not anywhere near as conservative as nmany

peopl e feel you should be.

DR. TENDLER: 1'Il let our statistician handle
t hat one.

DR. TIO Nck Tio. | understand that --
mean, | agree with you that there are other, nore

conservative statistical rules, such as the O Brien-Flem ng

rule, which we ourselves use very often. That is if we are

planning a new trial. But this trial was conducted by
CELF, and at that point in tinme, | think Pocock's rule is
not an unreasonable rule. It still does ensure that the
overall significance level is still limted to the .05

L aval
moeveol .
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Actually, it mght be useful for us to review
the statistical considerations. W do have a slide here,
Nunber 94.

DR JAY SIEGEL: May | interrupt to ask a
guestion that mght clarify the significance of sone of
these issues? At the tine of the first interimanalysis in
January of 1992, was this trial still accruing patients?
And if so, how far short of its target was it? O had it
in fact stopped accruing in June of 19917

DR. TENDLER: Do you want to answer that,
Phill'ipe?

DR. SOLAL- CELI GNY: W stopped the accrual in
June 1991, and before analysis we waited 6 nonths so that
we had the results of the treatnent of the patients who had
been regi stered just before June 1991.

DR JAY SIEGEL: There was a plan, then, to
reopen accrual if you didn't neet stopping rules?

DR. SOLAL- CELI GNY: The trial was stopped, but
all the patients were registered and all were treated with
what we consi dered was the nost active association of CHVP
plus interferon until 1994, when we began another trial
conparing what is our standard treatnent to autol ogous bone

marrow transplantation. So from June 1991 to January 1994

Y : it e : |
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DR MLLER Of this protocol, though.

DR SCLAL- CELI GNY:  Yes.

DR. O FALLON: The protocol stopped when that
interimanal ysis was --

DR. JAY SIEGEL: No, the protocol had al ready
conpl eted accrual 6 nonths before the post-interim
analysis. That's the point | was trying to clarify.

DR. O FALLON: Had already conpl eted the
projected total accrual ?

DR. JAY SIECEL: | understand that's what we're
being told, which nakes it a bit unclear what the neaning
of the interimanal ysis was.

DR. O FALLON: Well, they said in the protoco
that | read that they had five interimanal yses schedul ed,
and this was only the very first one. What were they going
to --

DR JAY SIEGEL: That's why | was trying to get
this clarified. Was there any finding on the interim
anal ysis that, by protocol, would have led to further
accrual of patients, or was full and total accrual
conpl ete?

DR. SOLAL-CELIGNY: It was full and total

accrual conplete. The problemwas that we wanted to study
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pat hol ogy revi ew had not been done, so we did not know
exactly how many patients woul d belong to the efficacy
popul ati on, and we wanted nore than 200 patients in the
ef fi cacy popul ati on.

DR. TENDLER: | think that's an inportant
point. In order to -- it was sort of one would have to
estimate how nmany patients one would need to have 200
eval uabl e patients. So it could be anticipated that one
woul d clearly go beyond the projection of 200 patients
before the interimanalysis was perforned, know ng that in
fact in nost of the |ynphoma studies to date, there was on
average a 10 percent m sdiagnosis rate.

DR TIO If I may wal k through the stat
section here and see if we can find out what they were
supposed to do, |I think we all agree what the primary
efficacy variable is, which is progression-free survival.
The secondary efficacy variables would be the response rate
and the overall survival. And what nethods are going to be

used would be the log rank test and the Cox regression, and

in ternms of the response rate, we'll use the Fisher's Exact
Test. | think we can all agree with that.

Now let's get on to the interimanalysis. In
the protocol, it is standard that five anal yses were

| nnad hacaoad Aan Dhcncle' o ot had oot Ny conct ant nNnAam nAl
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| evel of .016. These are the assunptions that went into
it: the usual significance |evel of .05, power is 90
percent, progression-free survival in the CH/P armis 30
months. Now, that's sonething that you m ght want to focus
on as to why things are occurring so nuch faster. Twenty
percent inprovenent in progression-free survival in the
| NTRON- pl us-CHVP arm  And the enroll nment period of 3 years
at 100 patients per year.

DR. O FALLON: So if | see a protocol that says
|"mgoing to performfive interimanalyses -- that's the
way that previous slide read -- during the course of the 3
years of accrual, | wouldn't have been anywhere near havi ng
200 patients in when | did that first interimanalysis. So
what happened? Wiy weren't the interim anal yses perforned?
| presune they would have been planned on an equal sort of
a -- uniformy distributed over the recruitnent period
her e.

DR TIO Well, | think the enrollnment rate was
not uniform and that was one of the reasons. The other
thi ng was, the actual progression-free survival is comng
in faster than 30 nonths. So you have conpensati ng
factors, and al so they planned the interimanalysis using
actual calendar tinme. Every 18 nonths you're supposed to

dao rot ocaol that ' o
A= A4 A AT AW, | CTTuAl ~J

an 1 ntart mm anAal o1 o ln thao Ari o nal
CATT T 1TTU T T 71T CATTUAT ]ul ~J . LI} Crre A 2 I ) 3. TTCAT

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

24/
what it was stated as. So sone of the assunptions did not
turn out to be true, and they had nore patients and nore
events at the first interimanalysis.

DR. O FALLON: Well, that's one of the reasons
they termnated the trial, is because they had nore events
than the first interimanalysis, but hopefully they didn't
schedul e that interim anal ysis because they had nore
events. The schedul e shoul d have been according to the
protocol. So it wasn't quite a .02.

Let me ask one nore kind of technical question.
It said on the |ast one there would be five interim
analyses. My | interpret that to nean that then there
woul d be one nore anal ysis, which would have been the final
analysis had it all worked?

DR TIO If we want to be strict about it.
Considering that it was perfornmed at close to 230 patients,
and right now we have 273. But still, | nean, given that
you already had so many patients, it would have been
i npossible to do five interimanalyses. So we're adjusting
for five when we, in all practicality, could not have done
nore than two.

DR. TENDLER: | think Dr. Tiwari wanted to
comment fromthe FDA
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CBER. If we go back to the previous slide, the CELF
original protocol was very, very vague. None of these
details or very little of these details were presented in
there. It said the Pocock's analysis would be done at .02.
It did not specify the Cox regression analysis, it did not
specify the Fisher's Exact Test. Very, very vague
protocol. So all of this is a retrospective interpretation
of what the investigator wanted to do.

DR TIO My | comrent on that? You're right
t hat Cox regression was not nentioned in there, but in
terms of the straight log rank test w thout adjusting for
covariates, it is in there. You agree?

DR. TIWARI: Most of the details that we see
here are not presented in the original protocol that was
given to us.

DR. O FALLON: | don't want to get the two of
you involved in a debate over it. Let ne just ask one
guestion here.

DR. BROUDY: One nore question, and then |I'm
going to ask the statisticians to take it outside.

(Laughter.)

DR. O FALLON: The overall |evel of

signi ficance sonehow was not the normal .05 level. Wth

—what——m-hear-rg—here—H—woul-d—havre—been—ecloser—to—a—10——

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

249
level. AmI| wong? Your own statenment said the Pocock
rul e applies equal probabilities to each of the interim
anal yses. Admttedly, they didn't happen, but that's the
way the protocol read anyway. So you would have had a
protocol with an overall |evel of significance of .10,
which is kind of a surprisingly large | evel of significance
to establish for such an inportant study.

DR TIO I'malittle bit puzzled by that
coment, because it is preplanned for an overall |evel of
. 05.

DR. O FALLON: How can it be, when the
i ndividual levels are .016 and you have five or nmaybe six
of then? So we can take that one outside.

Were any of the other studies that you're
reporting stopped early as a consequence of --

DR. TENDLER: Yes. | can answer that. The
Cerman | ynphonma study was termnated early, | believe in
June 1996, again, on the basis of a boundary being crossed
-- I don't knowif it was Pocock's or if it was O Brien-

Fl em ng, but a boundary that was crossed for a significant

difference in progression-free survival. And the sane, |
guess, was true of the ECOG study as well, a boundary
crossed for progression-free survival. Simlar nunber of
evat-vable—pattents—about—250—+nbeth ot these studies:
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Any ot her questions?

DR. BROUDY: Yes. 1'd like to ask a brief
question about the quality of life data that you have on
page 41 of the material that we received. | don't
understand how this TWST anal ysis was done and what it
nmeans.

DR. TENDLER: |I'mgoing to turn to our resident
expert, Dr. G gano, to discuss Q TW ST.

DR. CIGANO Let nme assure you, you're not the
only person in the roomwho feels that way. Just about
everybody on this side of the roomfeels the sane way, so
you' re not al one.

Let me just say, we did believe that quality of
life was an inportant issue here in this study, but since
it wasn't collected prospectively as a part of the trial,
we tried to do what we call a quality-adjusted surviva
anal ysis technique. The specific nethodol ogy we used is
called QTWST, and it was originally devel oped by Rich
CGel ber at Harvard and Aaron Col dhirsch for breast cancer
trials, and it's subsequently been applied to other kinds
of cancer studies and studies in HV al so.

A quality-adjusted survival analysis differs

fundamentally froma typical survival analysis in that it
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survival, but also for the quality of that survival tine in
sonme distinct ways. So that instead, for exanple, on this
graph, of just looking linearly at the survival time from
study random zation to death, we also are trying to
partition that tinme into three distinct health states, and
this is what QTWST is all about.

These health states are defined as periods of
toxicity. Typically the QTWST definition of toxicity is
a Gade 3 or Gade 4, so the duration of G ade 3 or Grade 4
toxicity is accounted for for each patient. Also, the tine
in progression fromprogression to death is nmeasured and
accounted for. And the good survival tine or the
relatively good survival tine, called TWST, is that area
that is between those two tine points, when they're not in
severe toxicity and prior to progression.

So what you're trying to do in a QTWST type
of analysis is to neasure that this is a two-di nensional
probl em where instead of, again, just linearly accounting
t he amount of survival time, you're looking at also this
di rension of the utility or the quality of |life value of
that time and saying, "I want to neasure the total area in
t hese three boxes as sort of a quality-adjusted survival

time for that one patient."

— The—way—you—toek—at—this—whenr—you—t+yt+o——

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132



N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

292
accunul ate the total covert experience of all the patients
in the two arnms i s, when you accunul ate all the experience
of the patients in the two random zed arns, you can see
here we have the sane Kapl an- Meier plots for survival and
progression that Dr. Tendl er presented before, but they're
presented in a different way, and this fundanentally
different way says, okay, if you |look at those people in
the INTRON A arm and you | ook at the tine between the tine
they progress to the tine this cohort dies, this yellow
area is called the tine in progression, and that nean tine
in progression is essentially the covert's experience tinme
in that health state. You can conpare, then, that nean
time in progression to the nmean time in progression for the
ot her treatnment arm

In the sane way, you can accunulate the tine in
toxicity -- severe toxicity, as we defined it originally,
Grade 3 or Gade 4 -- the percent of patients that were
experiencing that kind of toxicity at each tine point
during the treatnent period, and you can accunul ate, again,
t hese periods of tine for both treatnment arnms, So you can
conpare these two anounts of quality-adjusted survival tine
in those two health states.

What you really want to | ook at, though, is the
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the best that can be expected fromthe two treatnent arnmns,
and what you see here -- and it's not totally apparent. |
didn't put the data table, actually, in your briefing book,
but if you |l ook at the two treatnent groups, the anount of
time in toxicity, the nmean survival time in toxicity for
this group is about 2 nonths longer than it is for the CHVP
arm The tinme in progression is about 4 nonths shorter,
actually, and the good survival tine is about 10 nonths
greater in the CHVP plus interferon. And it's really this
good quality tinme that drives the quality-adjusted survival
anal ysis, the attenpt to sumthis up in sonme way that nakes
sense for a quality-adjusted survival analysis, albeit
retrospective.

But what you see here is, regardl ess of how one
m ght value tinme in toxicity, at least the way we define it
currently, one can argue that it would seemrelatively
i nconcei vabl e that this group woul d have a poorer overal
quality-adjusted survival tinme than this group just because
of the sheer volune or benefit in terns of the good
survival time that's shown here.

This is, again, really nore an exercise in

plausibility, and | really don't want to confuse peopl e,

but what this is really saying is, if you ook at this in
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Kapl an- Mei er plots what the quality-adjusted survival tine
isjust interns of the partitioned amount of time, what we
don't know is the value of that tine that a patient m ght
give to being in toxicity as opposed to being in
progression conpared to TWST, which would say we give a
val ue of 1.

You can do a kind of sensitivity analysis,
where you vary all the values of 0 to 1 for being in
progression or being in toxicity, and | ook for the areas or
t hose sorts of cases where being in the CHVP arm m ght have
been better than being in the CHVP-plus-interferon arm |If
you run all these different cases, you see there is really
no place where you would prefer to be in the alternative
group. And only inthis little corner would you be in an
area where it would be better to be in the CHVP-pl us-
interferon arm but this would not be significant.

Now, since one can argue -- and we've certainly
debated this internally -- that perhaps the G ade 3/ G ade 4
toxicity may be too high a standard, that there are other
types of toxicities associated with interferon that are not
reflected in Gade 3 or Gade 4, we took this analysis and
ran it all the way down to any grade of toxicity. So we

| ooked at all the tinme in toxicity for any grade of
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sane kind of analysis, and you see essentially the sanme
results.

So, in summary, our sunmary basically was that
regardl ess of how you val ue or take down the definitions of
toxicity, the increnental toxicity or the tinme in that
toxicity for the interferon group was certainly nore than
bal anced by the good survival tinme that was a benefit by
t hat cohort.

DR. BROUDY: Thank you. That clarifies it
substantial ly.

Are there other questions for the conpany?

M5. HEINEMANN: | just wanted to ask one nore
guestion. So what you nean by the | ast sentence on page 40
is that sonme patients mght favor CHVP al one?

DR. TIO Yes, sone patients may.

DR. BROUDY: Ckay. |If there are no nore
guestions, | think we'll take maybe a 5-m nute break and
then nove forward very efficiently.

(Recess.)

DR. BROUDY: All right, I think we're ready to
hear the FDA perspective.

Dr. Cardinali?

DR. CARDI NALI: Good afternoon. M/ nane is
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at CBER and I'm going to present the analysis of the
agency. As is customary, | will briefly summari ze the data
that's al ready been extensively presented by the conpany
and focus on the points of interest for the FDA

This is the panel of reviewers that
participated in this review.

This slide summari zes the approved indications
for the product. As you can see, the | NTRON has been
approved approximately 10 years ago for a variety of viral
and neopl astic diseases. These different di seases were
treated with different concentrations of the drug, with
different routes of admnistration. | wll conme back to
this later on.

So this is the proposed new indication that the
conpany is seeking, the treatnent of follicular |ynphoma
wi th a conbi nati on chenot herapy contai ni ng doxorubicin in
patients with high tunmor burden, internedi ate grade, and
clinically aggressive di sease.

The pivotal study conducted by the G oup
d' Et ude des Lynphones Follicul aries was, as you heard,
conducted in France and Belgium and this is the accrual
tine.

| have summarized in this schenme the two parts
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FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

25/
the application. Also, |low tunor burden patients were
eval uated and random zed to singl e-agent predninustine or
| NTRON or observation alone. The accrual with this part of
the study was slower than with the high tunmor burden, and
the data was published earlier this year in the Journal of
Clinical Oncology. There was a very small difference in
t hose groups.

The eligibility for the high tunmor burden, as
you heard before, follicular small-cleaved and m xed
| ymphoma whi ch had not been treated previously with
chenot herapy or corticosteroid at Stage 3 and 4 in
clinically aggressive di sease.

So the patients were random zed to the
conbi nati on chenot herapy and conbi nati on chenot herapy pl us
Interferon at 5 mllion units three tinmes a week for the
duration of the study. The patients were random zed to
receive six cycles in what they call the induction phase,
whi ch was delivered for 28 days. The patients who
responded or had stable disease were further treated in a
so-cal l ed mai ntenance -- further six cycles, where the
cycl e duration was 56 days.

So the primary endpoint here is disease-free
survival, also overall survival, and response rate and
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A few comments on the CGELF study. This was an
open-1| abel study, like all the other studies using
interferon. However, it's our feeling that the possible
bi as of the open-1|abel approach still plays a role in the
evaluation of this one. The tunor response assessnment was
different in the GELF study to what is commonly enployed in
the United States and in Europe. The protocol allowed for
a 1 diameter neasurenent of |esion, where in the United
States, commonly, two di nensions are neasures for each
|l esion. Also, there was no requirenment for a consistent
radi ol ogi c assessnment of the patient response in the
protocol. However, analysis of the data show that there
was a pretty consistent use of the sanme nethod for
eval uation and staging of the patients.

We were concerned with the possibility of |oss
of information in the translation process, as usually
happens when studi es are conducted i n non-English-speaking
countries, but we have to say that the translation that was
provi ded by the conpany was fair.

The | ast point here, probably the nost
inportant, is the chenotherapy reginmen used in the GELF
study differed consistently fromwhat is commonly enpl oyed
in the United States, nanely the CHOP. In the next slide I

hava nmada o commmery, Af +hn ~choannt hary Aan and | ot + A
TTAV O LA %A% A" A S UATTTITEAT A A | Crre wIiToOITuouL 1ot urJ-’, CATTU T VVCATTU LA 4

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

259
poi nt out that the dosage of doxorubicin is 50 percent of
those that are commonly used in the CHOP, and
cycl ophospham de is 600, slightly | ower than CHOP
Vincristine was repl aced al together with Teni posi de, and
predni sone was | ess than half the amount that's normally
used in CHOP

Al so of inportance to note is the cycle |ength.
The CHVP was delivered over a 28-day period, versus the
normal 21 days that CHOP is delivered.

| also put on this slide the conposition of
COPA since the ECOG study that we're going to look at in a
nmoment enpl oyed this conbinati on chenot herapy. Again,
here, the COPA was delivered in that study over a 28-day
period after a pivotal trial that determ ned that the
normal 21 days that is conmmonly used was too toxic with the
conbination with interferon

The field inspection of the study site showed
good conpliance with the protocol. There was only one
instance of a mnor violation in a single center. Al the
patients were included in this survival analysis except one
-- again, a good point for the study.

" mgoing nowto again briefly summari ze the

results of the GELF study, the patient subset disposition.
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interferon who did not receive drug. Therefore, we use
this nodified intent-to-treat popul ation of 135 patients.

The efficacy endpoint, again just repeating
what has al ready been described, is 48 percent, the three-
year progression-free survival, versus 29 percent in the
chenot herapy al one, and the nunber of patients alive and
progression-free as of May 15, 1996 was 26 percent in the
interferon armversus 14 percent.

The medi an progression-free survival is 2.9
years and 1.5 years. The nedian overall survival is not
reached for the interferon arm versus 5.5 years. As |
describe in the next two slides, which show the Kapl an-
Mei er curves, the progression-free survival is 2.9 and 1.5
years, and for the overall survival again.

One point to note is that nost patients were
followed for three years, and also at five years. So,
again, a good follow up

The clinical response rate was 90 percent in
the interferon versus 74 percent, and 56 percent for the
overall response, and for the conplete response 32 percent.

Now | ' m going to conpare the GELF study with
the other study present in the literature that's been

conducted over the last 10 years. | have subdivided this
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did. Inthis first slide | have the study that had
interferon given concurrently wth the chenot herapy. W
have two studies wth the conbi nati on chenot herapy, the
ECOG study with COPA and the GELF study with CHVP. These
are the two studies conducted at St. Bartholomew in the
U. K. and the CALGB cycl ophospham de.

The alfa-interferon used in this study was
| NTRON for the last three studies, and Roferon for the
ECOG | have put the overall survival and progression-free
survival data here, highlighting in yellow the data that
showed significant difference. Again, the GELF shows
overal | survival, where the CALGB, St. Barthol omew, and
ECOG groups do not show a significance for that paraneter
where the progression-free survival is supported by the
ECOG study and the St. Barthol omew study but not by the
CALGB st udy.

In the next slide, perhaps |ess inportant for
conparison wth the GELF study is the delivery of
interferon as mai ntenance, not concurrently with the
chenot herapy regi nen. Again, for the Mexican study group
used for induction, a variety of different conbination
chenot herapy was | NTRON, and for the EORTC was Roferon, and

the German | ow grade | ynphoma group didn't specify which
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revi ewed.

Agai n, the overall survival is not supported by
the German | ow grade | ynphoma group or the EORTC, but the
Mexi can study group shows an advantage in the survival.
The progression-free survival is supported by all three
studi es described here. Perhaps of note is that the
Mexi can study group is a smaller study, with about 45
patients per group, as opposed to the CGELF, a nuch | arger
group.

Now | " m going to describe the toxicity and
adverse events results. 1've put in the first two slides
of this section the profile of the interferon adverse
events that is described in the |abel, and this is derived
fromthe hairy cell |eukem a and the chronic hepatitis
study which used the sane route of adm nistration and
approxi mately the sane anmount of interferon that is being
considered for the GELF study. | |isted here the nost
preval ent, roughly, in decreasing order, and in the next
slide the |l ess frequent adverse events profile.

In the next slide, in this table |I have listed
the synptons that were expected to be present in the study
based on the experience with the previous experience, and

they're pretty nuch all at the significant |evel, except
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by headache, fever, and asthenia, so | don't know what that
exactly neans. But there was a significantly higher
i ncidence of this adverse event in the interferon arm

By associ ated adverse events, |'ve described
t he not expected adverse events that show a P val ue | ess
than .05, with one exception at .01 for the skin adverse
events. The skin adverse events nostly were due to this
di fference we can see here, the local injection of the
drug, which, of course, was not done in the control group.
But in one case there was an exacerbation of psoriasis,
per haps suggesting that interferon may flare up autoi nmune
di sease.

El evation of liver enzyne was present, a
consistently higher level inthe interferon arm and in two
cases actually determ ned the interruption of treatnent
with interferon, and those patients were subsequently
di agnosed with hepatitis B

Anorexi a was one of the expected adverse
events. However, in sone cases it determ ned
di scontinuation of the therapy.

Dyspnea was not expected, perhaps suggesting
sone pul nonary effect of the drug.

|"ve summarized in this slide the neurologic
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di fference between the two groups, except perhaps for
par est hesia, where we had .06 level. But | want to nmake a
point that there was one epi sode of severe psychosis on the
interferon armand two suicides in the interferon arm
Thi s was expected as an adverse event. The |abel already
reported the possibility of suicidal ideation, and the
| abel was approximately two years ago after the study on
hepatitis.

The hematol ogic toxicity, an expected one:
neutropenia 36 percent versus 8 percent. \Wen all grades
are considered, 13 percent versus 2 percent for
t hronbocytopenia, and it's likely | ess incidence of anem a,
at 8 percent in the interferon arm For the 3 and 4 grade
in the next slide, again neutropenia is higher than in the
interferon armin the chenotherapy alone, with infection
associated in sone cases with this.

So the conclusion of our reviewis that we can
conclude that the results of the CGELF study and ot her
random zed clinical trials show a progression-free surviva
advant age when interferon was used in conjunction with
chenot herapy. However, the inproved overall survival in
the CGELF study is not supported by other publications.

The toxicity that interferon adds to this is

uld claoacal v/ Nt + A
LI vl Uo ol LILRL) CUT

TTOTT

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

265
myel osuppr essi on, hepatic function, and perhaps neurol ogic
and psychiatric effects.

The conbination reginmen in the CGELF study is
substantially different fromthe one used in the United
States, nanely CHOP. The other point to note is that the
optimal duration of the interferon admnistration is
difficult to evaluate. In the conparison of different
studies, the range of interferon admnistration varies
bet ween four nmonths and 24 nonths. So we conclude that the
nost appropriate and safe manner of addition of interferon
to chenot herapy has not been clearly addressed.

Thank you very nuch.

DR. BROUDY: Thank you.

Are there questions for Dr. Cardinali?

Ms. Meyers?

M5. MEYERS: Can | just confirmthat there are
no children infected by this disease, so there was no
reason to do pediatric studies?

DR. CARDI NALI: No, as far as | know

DR. BROUDY: This is a very rare disorder in
children. They nostly have nore aggressive high-grade
| ynphomas, not | ow grade | ynphomas such as the ones being

addressed here. It would be very, very rare.
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representative of the conpany al ready el aborated on that
aspect.

DR. MLLER Just a comrent, or a question
guess it would be. D d either of your anal yses | ook at the
|ate effects of the two arns, including secondary
myel odyspl asias or AML in the one group versus the other?

DR. CARDI NALI: Perhaps Dr. Keegan will address
t hat .

DR. VWEISS: |I'mactually wondering if Schering
could respond to that. W do not have any data provided to
us.

DR. SOLAL- CELIGNY: | can answer to the
gquestion. W did not observe any case of nyel odyspl asi a,
and the incidence of solid tunors was the sane in both
groups, at |least concerning the patient dying fromsolid
t unors.

DR. BROUDY: Dr. Bernman?

DR. BERVAN: | just had a general comrent, and
that is that | think we have to put these studies, the CGELF
study in context with the other studies. Five of them have
not even been fully reported yet. They're in abstract
form Some of the abstracts are as old as six years. So

you have to wonder whether there's sonething about these
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two, they certainly haven't been peer reviewed. As many of
us know, what goes into the abstract is sonetines different
than what goes into the final paper. So | would add that
as a note of caution when |ooking at the GELF study in the
context of these other studies. | would not hold these
ot her studies up as being hard data quite yet.

DR. BROUDY: Dr. O Fallon, a conment?

DR. O FALLON: That raises another question
that the original New England Journal publication fromthe
CGELF study is quite a few years ago and the data have
matured further. Have there been any nore publications?
These are updated results, | know that. | was just
wondering if you' ve published any --

DR. SOLAL-CELIGNY: The final analysis of this
study has been submtted for publication to the Journal of
Cinical Oncol ogy.

DR. BROUDY: All right. |If that concludes the
guestions, let's nove on, then, to the questions for
di scussion. Let's nove on to Question la.

"Pl ease discuss the relative inportance of the
di fferences between the CHVP regi nen and those nore
commonly used in the U S., particularly with respect to the

duration of treatnent, relative dose intensity as
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myel osuppressi on, and the dose of doxorubicin utilized per
cycle.”

Wio would like to cooment? Dr. Mller?

DR MLLER | think there's a big difference
between this trial and what's comonly being done in the
States at this tinme. The duration of therapy for |ow grade
| ynphomas are generally much less than 18 nonths at this
tinme. However, | think the CHVP, where it's very different
than CHOP, the dose intensity | don't think is that
significantly different. The doxorubicin dose is
significantly lower, but it's made up for by the fact that
VM6 is also in the sanme type of inhibitor. So conpared to
what they left out, which was vincristine, which is not
myel otoxic -- VM6 plus a dose of doxorubicin is very
approximate to what |'d consider a CHOP

The cytoxin dose is lower, not a gramin | ow
grade lynphoma. So it's a little bit lower, but |I don't
think that the dose intensity is that nmuch different than
what you'd expect. But the duration of therapy is
definitely much longer. That's why I'm surprised that they
haven't seen any | ate nyel odysplasias in this 18 nont hs of
t her apy.

DR. BROUDY: Dr. Gabril ove?
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comments. | think it is sonething that wll have to be
foll owed up on, but I would al so make the argunent that
j ust because we use CHOP here in the United States and CHVP
is used abroad nore often doesn't nean that one is
necessarily better than the other. | think it's up to
further studies to really conpare these two in terns of
overall responses and survival and ultimtely secondary
conplications. That's sonething for the future. | don't
think that's something we can really fairly assess today or
is fair to the results of the studies presented to us.

| think that's ultimately a physician decision
which will be based upon future clinical studies conparing
different reginens that are effective. The question is is
this an effective reginmen, and | think we've been shown
that it is effective.

DR. BROUDY: | guess | would say that | think
the CHVP is | ess nyel osuppressive than CHOP. The incidence
of neutropenia is just a few percent. The incidence is
significantly higher with CHOP. Also, if you | ook at
weekly dose intensity, CHVP is on a 28-day cycle and the
CHOP is on a 21-day cycle. So | think that this is |less
nmyel osuppressive, but | would certainly agree with the data

presented by the conpany, that the interferon can be used
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about that issue.

Q her coments about conparability to CHOP?

Let's nove on to Question 1b.

"Do such differences rai se concerns regarding
the relative safety and effectiveness of the CHVP regi nen
versus ant hracycline-containing regi nens nore conmmonly used
inthe US ?"

| think Dr. Gabril ove has al ready touched on
t his.

DR. GABRILOVE: | would just add to that, that
| would agree with the sponsor coments which they have in
their last slide that there should be caution. [|'m not
sure how you handl e ant hracycl i ne-contai ni ng chenot her apy
regi mens because | wouldn't want this seen as immedi ately,
nor do | think the sponsor would, to i mediately be
transferred to everyone getting CHOP al so to be receiving
interferon. | think that's going to require further
conparative studies.

So | think in terns of the anthracycline-
cont ai ni ng chenot herapy regi nen, that has to be carefully
wor ded.

DR. BROUDY: Dr. Bernman?

DR. BERMAN: A question for the sponsor. In
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not wwth full-dose CHOP. Do you have specific
recomendations in terns of 75 percent dose reduction of
doxor ubi ci n?

Dr. TENDLER: Again, if we can extrapol ate from
the ECOG study, in which COPA is given, COPA is essentially
full-dose CHOP, which is given over four weeks. In that
study one needed -- the average dose received for
doxor ubi ci n cycl ophospham de was approxi mately 25 percent
| ess, and that was handl ed with appropriate dose
nmodi fication. So | think if we actually recommend, based
upon hematol ogic toxicity, appropriate dose nodification,
and one would use interferon in conjunction with a nodified
CHOP reginmen or with COPA, one could anticipate actually
gi vi ng about 75 percent doses of full-dose doxorubicin
cycl ophospham de gi ven in CHOP

DR. BERVAN:  Wul d the doxorubicin be the only
one nodi fied?

DR. TENDLER: Yes, | would agree with that.

DR. BROUDY: Actually, in the COPA regi nen,

t hey decrease both the cytoxin -- the cytoxin and the adria
dose were 25 percent |less. The doses that the plus
interferon group was able to receive was 25 percent less in

both cytoxin and adria. | would just rem nd the audi ence

Lo ol hie I o ,
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usually a Q21. W usually calculate dose intensity based
upon per week. So | do think substantial dose reductions
will be needed in both cytoxin and adrianycin in the
presence of interferon.

DR TENDLER | agree.

DR. BROUDY: Dr. Gabrilove, you had anot her
conmment ?

DR. GABRILOVE: | was just going to say, just
comenting on that aspect again, when using full-dose CHOP
there are, of course, other supportive neasures that are
presently being used, and that conplicates the application
of interferon in that setting. So again, | think |eaning
on the very conservative side in terns of the anthracycline
dose and the reginmen in which the anthracycline is used is
probably prudent at this point.

DR. BROUDY: Dr. Bernman?

DR. BERVAN. Any studies with interferon and
GCSF?

DR. TENDLER: At the tinme of the GELF study,
GCSF was not available in France. So none of these
patients received GCSF either prophylactically or during
the course of the study. One would anticipate that with

GCSF use, that the frequency incidence of neutropenia would
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study. But we don't have data in conbination with GCSF and
interferon in this reginen.

DR. BERVAN: Maybe Dr. Ozer can answer this.
"' m not aware of any studies that have actually | ooked at
interferon and GCSF together in any clinical setting.

DR. OZER: There certainly are none that are
random zed. W now routinely use it as secondary
prophylaxis in patients that nay be al so receiving
interferon, but it's thrown into the pot. There haven't
been random zed trials.

DR. BROUDY: But is it fair to say that there
IS every reason to expect that the GCSF woul d be effective
in the interferon-treated group?

DR OZER: Yes, | would agree with that
statenent. | think that nost clinicians would probably
approach this, as Janice inplies, on a very conservative
| evel . But one could quickly add GCSF and m ght even be
able to maintain full doses of CHOP on a 21-day schedul e
w th GCSF support.

DR. GABRILOVE: | would argue, though, that
that should be done in a formal study, because | think it
has real clinical inplications that would nmake everyone

feel nore confortable with what we're actually doi ng.
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Al right, let's nove on to Question 1lc.

"To what extent are data derived fromthe
| NTRON A in conbination with CHVP likely to be applicable
to the use of INTRON A in conbination with CHOP and CHOP-

i ke regi nens?"

Any additional comments that anyone would |ike
to make here that we haven't already touched on? | think
we' ve pretty nuch covered that issue.

Let's nove on to Question 2, and this will be a
voti ng question.

"Do the data fromthe CGELF study, along with
reports in peer-reviewed journals of additional studies,
establish the efficacy of I NTRON A as an adjunct to
chenot herapy for the initial treatnent of patients with
| ow-grade follicular non-Hodgkin's |ynphoma with features
of high tunor burden?”

Who would i ke to tackle this question? Dr.
MIller, do you have an opinion on this?

DR MLLER | just want to make a comnment
about the paragraph that goes above the question, that the
way that this advisory commttee discussed this in Cctober
of 1996, the tinme to failure was an appropriate endpoint in

t herapi es for non-Hodgkin's |ynphoma. That actually should
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we do think that our treatnent inpacts survival in
aggr essi ve non- Hodgkin's | ynphona where we can cure
patients.

In the treatnent of | ow grade |ynphomas, we are
in fact palliating, not expecting to cure patients with
chenot herapy. So what we are doing is relieving synptons,
and it's controversial where progression-free survival is
in fact a benefit. Again, that's why good quality of life,
actually prospective quality of life analysis in the use of
an agent such as interferon which has significant toxicity,
especially when given for 18 nonths, can really be
out wei ghed by a potential benefit. Gven that this data
was collected retrospectively, | suspect that the quality
of life data is not very clean, because you can't coll ect
quality of life information retrospectively, | don't think.
Most peopl e say you can't collect good quality of life
i nformation retrospectively.

So with those caveats, | do think that we have
in the past in this commttee said that we woul d use
progression-free survival or tine to failure as a surrogate
endpoint, or an endpoint. | do think that based on that,
the CGELF study does support the use of decreased or
inproved failure to -- actually, in that one study, an
Lomraovad ovar
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has net the burden that we've established in | ow grade
| ynphomas as proof of efficacy.

DR. BROUDY: Thank you.

Wuld either Dr. Gabrilove or Dr. Berman |ike
to comment on this?

DR. BERVAN: Yes, | would agree with what Dr.
MIler said. | think the data are fairly straightforward.

DR. BROUDY: And | conpletely agree. This
study, together with the one by Dr. Smalley in the New
Engl and Journal, the COPA study, convinced nme that the
addition of interferon does prolong progression-free
survival. So | agree with the comments you' ve all made.

Dr. Gabrilove?

DR. GABRILOVE: | would echo that. | would
just again nmake a comment that | think in future studies,
which I"'msure there will be, |ooking at conparative
reginens with and without interferon, that prospective
quality of life nmeasures, especially TWST anal yses, woul d
be quite helpful in delineating benefit.

DR. BROUDY: | agree, though it is informative
that I think only 10 percent of the patients, a relatively
smal | percent of the patients, discontinued interferon

t her apy, suggesting it was reasonably well-tol erated, at
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Any other comments before we proceed to a vote
on this question?

Al right. "Do the data fromthe GELF study,
along with the reports in peer-reviewed journals, establish
the efficacy of INTRON A as an adjunct to chenot herapy for
the initial treatnent of patients with | owgrade follicular
non- Hodgki n's | ynphoma with features of high tunor burden?”

All who agree with this, please raise your
hand.

(Show of hands.)

DR. BROUDY: Al who disagree, please raise
your hands.

(No response.)

DR. BROUDY: So that's eight in favor and none
opposi ng this statenent.

So let's nove on to Question 2b

"Are the data sufficient to support a claim
that | NTRON A, when conbi ned with chenot herapy, inproves
survival in this disease?"

Wio would |ike to comment on this issue?

Dr. MIller? | saw a brief novenent there.

DR. MLLER This one study does suggest

i nprovenent in survival. | think that when you' re | ooking
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followup is too short to say that you' re inproving
survival. | doubt that it's going to inprove survival
All the studies have suggested that it doesn't inprove
survival. So | would say there's not enough information to
say that I NTRON A inproves survival in this disease.

DR. BROUDY: O her comments on this issue?

| would have to agree. | would have to say
that the Smalley article did not convince nme. This was the
other article in the New Engl and Journal of Medicine, the
COPA article, which did not convince nme that, at least in
the way that interferon was added, the way it was studied
in the Smalley article, that the interferon really did
prolong survival. Although I'mquite convinced that it
prol ongs progression-free survival, I'mnot convinced that
it prolongs overall survival.

DR. BERVAN: | actually have a question for the
sponsor. |If you look on the overall survival graphs again,
it looks like there is a fairly inpressive difference in
overall survival until about eight years, and then it | ooks
like there's one or two patients who drop off the curve.
Are those | ynphoma-rel at ed deat hs or deaths from ot her
causes? Because | think if you don't have those late

deat hs, your curves may actually show hi gher significance.
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curve, there's a lot of censoring and it's difficult to
really interpret the inplication of that portion of the
curve at this point. But certainly with further follow up
we'll be able to nore accurately determne if there is a
true curative benefit for a small subset of patients.

DR. BERVAN. Do you know if those were
| ymphoma-r el at ed deat hs?

DR. TENDLER: | don't have that information
For those patients at the very end of the tail of the curve
who begin to fall off, Phillipe, are those |ynphoma-
rel ated? Yes.

DR. BROUDY: O her comments about this
gquestion?

Let's nove on to Question 3. "G ven that
patients in the GELF study received | NTRON A for 18 nont hs,
that the use of interferon for maintenance in published
reports has been for a mninum of one year, and that the
use of interferon in the ECOG and St. Bartholonmew s trials
were for a m nimum of eight nonths and 18 weeks
respectively, what recomrendati ons should be nmade in
| abel ing regarding the duration of treatnent with | NTRON A
in conjunction wth chenot herapy?"

Yes, Dr. Ber man.

PR—BERMAN: This—+ernds—mre—of—the initial
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questions that were raised when interferon was |icensed for
use in hairy cell leukema and that the studies were all
over the map, fromsix nonths to two years. | think the
correct answer to that is that it is not known what the
correct length of time is, and anywhere from ei ght nonths
to 18 nonths has been shown to be safe, and in sone early
reports effective. Certainly this is the one that has the
nost mature data and it does show a probabl e significance,
use of the interferon for 18 nonths.

DR. GABRILOVE: | would just say that although
the ECOG trial m ght have sone conparability, | think the
other trial is really irrelevant in terns of the
chenot herapy regi nen used. |'mnot sure the St.
Bart hol omew s study is even relevant to this discussion.

So I think we have to go with the data that we have in hand
and the safety profile that we see here, and allow that to
be utilized.

DR. BROUDY: One option would be to recomend
its use up to 18 nonths and just have the details of the
two studies that were published in the New Engl and Journa
avai l able. The two studi es have, of course, very different
schedules in the use of interferon, and then the physician

can nmake a choice as to how precisely to use it in his or
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DR. MLLER W didn't answer 2b, did we?

DR. BROUDY: | think we did discuss the issue
of whether it inproves survival in this disease. Do you
have anot her comment to make about that?

DR. MLLER That was 2a. 2b | thought was for
products intended as an add-on to chenot herapy.

DR. BROUDY: There's a new question |ist.

DR. MLLER Oh, I'msorry. | apologize.

DR. BROUDY: Ckay. Any other comments on the
duration of therapy with interferon that should be
recomrended? No?

Now we' re going to nove on to Question 3b
"Shoul d the sponsor be encouraged to conduct a
post mar keti ng study conparing CHOP al one to CHOP pl us
| NTRON A? If so, should CHOP be given at standard doses or
reduced doses?"

Dr. Gabrilove, do you want to comment on this?

DR. GABRILOVE: |'mnot sure that we should
dictate that they should do CHOP al one versus CHOP pl us
| NTRON A. | think what this does suggest is that there are
different reginens that have activity in patients with
aggressive forns of follicular |ynphoma and that those

different reginens ought to be conpared side by side with
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used routinely. | think that's probably sonething that the
sponsor shoul d be encouraged to pursue, and | would think
that they would be interested in pursuing it, especially
since at the present tine the reginen that we're approving
today is not as comonly used in the United States.

So | think that type of study would be in
everyone's interest. But to dictate a CHOP versus CHOP
plus interferon, I'"'mnot sure that's really the right
guesti on.

DR. BROUDY: Dr. Berman, do you want to
conmment ?

DR. BERVAN:  Well, | think that nost would use
a CHOP-like reginen. So given that CHOP is consi dered
standard therapy for this degree of advanced di sease,
think that for the labeling in this country it's fine to
say that CHOP should be given but at reduced doses. |
think that was obvious fromthe data. |It's pretty
straightforward, just CHOP at reduced doses.

DR. BROUDY: Yes, | think we shoul d encourage
the conpany to go ahead, but | agree that we shoul d not
dictate which specific reginen to use. | would encourage
themto do studies that would include GCSF because |'m

convinced that -- | use interferon a fair anmount with GCSF
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bone marrow suppression. | think one could increase the
dose intensity of the chenotherapy reginen plus interferon
by adding GCSF. | would just add one nore tine, though,
that the COPA reginmen plus interferon, which was published
in the New Engl and Journal of Medicine, that the COPA doses
had to be reduced by 25 percent, and it's already quite
dose-reduced from CHOP

DR. KEEGAN: A study | ooking at standard doses
of CHOP m ght be a conparison of the additive val ue of
| NTRON whet her or not it was sonething nore than just nore
myel osuppressi ve and hopefully a nore effective reginen in
conparison to standard doses. Wat actually is the val ue
bei ng added by the I NTRON as conpared to a standard
regi men?

DR. GABRILOVE: | think it's substantially nore
conplicated than that, though, because there is in vitro
data to show that anthracyclines plus interferon enhance
apoptosis, and it may be the way in which the anthracycline
is given. So | think if you take two reginens -- let's
say, for argunent's sake, CHOP versus CHVP plus interferon
-- and | ook at them side by side and see what progression-
free survival is, that would be one way. Another would be

to take advantage that this is a study, along with other

| cv/inar Al o
~J ~J

cuunnnrt i v ot adl Ac that tharna 1 ¢ Nt ant 1 A ol
=] PU. LLl v o A A% A L] \Ju, CTTCAL CIrToerT O T J PUL LITTuU T AT ]ll\.ll 3. LILIL)

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

284
bet ween ant hracyclines and interferon, which is a clinical
observation born out of |aboratory observations, and try to
foll ow up on that.

But, a priori, you mght want to do CHOP versus
CHOP plus interferon. That may be sonething that would be
interesting to study, but | don't think it should be
dictated. |It's not the only question that could be | ooked
at. There are a nunber of questions that could be | ooked
at that mght inpact this population. | would be worried
about dictating that one because that actually could be the
study that doesn't show an added benefit because of the
myel osuppr essi ve conponent.

DR. KEEGAN:. Well, | guess it was a question of
would it be inportant to do additional studies that would
| ook for that synergistic effect over a sinply additive --

DR. GABRILOVE: That | would say yes, but which
regi men shoul d be chosen and how that should be structured
| think has to be left to the good sense of clinical
i nvestigators working with the sponsor in a disease where
there are a nunber of reginens that ook as if they're
active and we're all looking to inprove the outcone of
these patients. Does that make sense? It's very generic
what |'m saying, but |I wouldn't want to get stuck in a
cnoct fi1 ~
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a nunber of studies that need to be done. | think it's in
everybody's interest to do them This may be one type of
study that would be of interest, but |I don't think it's the
only one and | don't think it's the one we should dictate
to be done.

DR. KEEGAN: So, therefore, not the nost
i nportant study and not necessarily a requirenent that
shoul d be i nposed.

DR. GABRILOVE: | think what should be required
is that additional studies taking advantage of these
observations be performed in this disease entity.

DR. JAY SIECGEL: What |'ve been wonderi ng about
|'"d like to raise in this context. These results were
publ i shed three or four years ago. This is an approved
drug in this country. As a non-oncologist, | think it
woul d be fair to say that, in general, oncol ogists haven't
been too concerned about whether a particular use of a drug
is on the label or not on the label in terns of deciding
whether to put it into a conbination regi nen.

So you have a report in the New Engl and Journa
saying that a drug inproved survival, and you had a nunber
of reports saying it inproved progression-free survival,

and yet |'ve heard several people today say that standard

o

ailnmn 11 +hi o ~annt e, o COLICD lt+' c NNt CLA/D Lt' c NNt
T \Jﬂl LR 2] LELEL LN I B A A A LELL T J N1 INA . LY ~J LAY AY Vllvl, T C ~J LAY AY

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

286
| - CHOP or whatever you would call it.

So is the concern or the perception that addi ng
interferon to CHVP inproves it, but it mght not inprove
CHOP? |Is the concern that you'd have to reduce CHOP, and
maybe dose-reduced CHOP plus interferon isn't as good as
just standard CHOP? |s that sonething that is worrying
peopl e? In which case, maybe that is the inportant

gquestion to answer. What is the situation?

DR. GABRILOVE: | think these are interesting
points, but | think it's alittle unfair. | think that the
way in which we design -- | nean, these are studies that

require large nunbers of patients. They're planned many
years in advance, obviously, and you can't suddenly read

t he New Engl and Journal of Medicine and switch cooperative
group studies that have | arge nunbers of patients to
suddenly I ook at a different question. | think CHOP has
been | ooked at because it was a regi nen that people favored
in this country, and then there were other nodalities to
add on to it -- dose-intensified CHOP and others. But that
doesn't nean that there wouldn't be an interest now in
aski ng new questions once those studi es have been
conpl et ed.

| think there's always a tine | ag between
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| arge nunber of patients required to do this kind of
investigation. So, in fact, if you |ook at the data now
that it's matured, this would be the tinme when you would
start to see whether people were actually interested in
this question and not a few years ago.

Wul d others agree with that assessnent?

DR. BROUDY: A comment, Dr. Ozer?

DR. (ZER: | woul d second what Jani ce says.
The results nove very slowy in follicular |ynphoma because
of the | ow nunbers of patients and because of the |ong
survival tinme. 1In addition, the realization that
progression-free survival is a desirable endpoint is a
rel atively new phenonenon both in the clinical conmunity
and at the level of the FDA. Finally, the recognition that
synergy with anthracyclines to enhance apoptosis is a brand
new observation. W have historically not dose-intensified
t herapy for these indolent |ynphomas because we have failed
to recogni ze that a subset do very poorly with that
shortened nedi an survival .

So | think what this does is open up a new
avenue of questions, as alluded to, about all of those
i ssues, and whether in fact we can identify a patient

popul ation that woul d benefit froma novel conbination.
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t he individual physicians haven't junped on this
observation, Dr. Siegel, and started adding interferon to
their reginens is because it adds cost and sone toxicity.
So I think | agree that there should be additional studies
to | ook at the synergi sm between the anthracycline and the
interferon plus or mnus GCSF, but | think it will be sone
time before the usual oncol ogist in practice adds
interferon to an adri a-based regi nen.

Any ot her comments?

Ckay, let's nove on to Question 4. "G ven the
i ncreased incidence of adverse events, nobst notably
myel osuppr essi on observed in the interferon-containing
regi mens, what specific information should the |abeling
provi de regarding the additive or synergistic toxic effects
of I NTRON A when used in conjunction wth chenotherapy?
What information or recomendati ons should be provided
regardi ng nodifications of an al ready-established
conbi nati on chenotherapy reginmen if INTRON Ais to be
adm ni stered concurrent|y?"

Who would Iike to comment on this? Dr.
Gabril ove?

DR. GABRILOVE: Well, | think we've been

di scussing this previously, but again, | guess the

ual i fi ~ot i ANy A radinag o1 AdAna affoctc Af Al SunNnNnraccl AN
J ~J LI A ~J A A>3 A>3 ~J J A>3 ~J J

Ll 2 faKal D
U I oot L g LERLEAY ] T A>3 LI 2 v o T Ty T OJOUpPpPT oot TT

FREILICHER & ASSOCIATES, COURT REPORTERS
(301) 881-8132




N

o o A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

289
in particular need to be enphasized with regard to the dose
intensity, or rather the actual dose of drug delivered if
the |l abeling allows for a broader anthracycline-containing
regimen. |If it specifies specific reginmens that have been
studi ed and the doses are well understood, then one nerely
needs to present the toxicity information for the physician
to evaluate

DR. BROUDY: O her comments?

Al right. Question 4b. "Should Iabeling
contain specific warnings regarding the potentiation or
i ncreased incidence of parasthesias when I NTRON A i s used
in conbination with vincristine or Teni posi de?"

Comments on this?

| guess | can comment. | think the difference
was very small. | think it was 6 percent in the
Teni posi de-al one group, and perhaps 13 percent in the
reginmen plus INTRON A So I'mnot sure that an additional
speci fic warni ng needs to be added.

"' mnot sure that there was any specific
difference in the incidence of parasthesias in the COPA
trial, which has vincristine, which is what we think of as
usual |y causing parasthesias. So | don't think I would add

a specific warning about parasthesias.
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Ckay, let's nove on to Question 4c. "The CELF
trial reveal ed a higher incidence of severe pul nonary
toxicity anong patients receiving chenotherapy and | NTRON
A. Please discuss the potential nechanisns for this
finding and to what extent these events should be
enphasi zed in the | abeling."

Does anyone here have any insights into what
t he nmechani sm of the shortness of breath in the | NTRON A-
treated group was? Does anybody in the conpany have any
t hought s on what m ght have caused the pul nonary synptons?

DR. MLLER There's a question how nuch
semantic it was. The severe events never required anybody
to be discontinued fromthe study because of this. So |
guess | question calling it severe pulnonary toxicity when
all the patients continued on the drug. That's what it
woul d be interesting for themto coment on.

DR. BROUDY: Dr. Tendler?

DR. TENDLER: This slide will show the severe
pul monary events in INTRON-treated patients that was
al luded to by the agency. A total of 11 patients
experienced what woul d be considered severe pul nonary
events. Again, | would just enphasize that the majority of

t hese were dyspnea, but in nost cases this was a secondary
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dyspnea patients with pleural effusion or dyspnea patients
with a pul nonary enbolus. But in general, when one | ooks
at all these events anong these 11 patients, all were
reversi ble wthout nmechanical ventilation or any other
aggressi ve nedi cal intervention.

There was one of these episodes of pul nonary
enbolismthat resulted in a permanent | NTRON
di scontinuation, but there was full recovery for the
patient. So that's the spectrum of pulnonary toxicity that
we're seeing on the GELF study for INTRON-treated patients.

DR. GABRILOVE: This is captured in different
ways, so sone of the dyspnea may be redundant. |Is that
what you're saying?

DR. TENDLER: Correct, but these are actua
patients who experienced these terns, 11 total patients of
134.

DR. BERVAN: In the patient with the pul nonary
enbol us, are you directly relating the pul nonary enbolus to
t he | NTRON?

DR. TENDLER: No. In ternms of adverse event
reporting, we're not establishing causality here or
anything like that. W're just saying it was an event

described in a patient receiving interferon.
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DR. TENDLER: For the pul nmonary enbolus it was.

DR. GABRI LOVE: For the pul nbnary events, was
there a specific tinme course or were these seen variably
t hr oughout the whol e treatnent progranf

DR. TENDLER: | would have to honestly say |
don't know the answer to that question specifically with
regard to the occurrence of these events, where in the
course of the treatnent they occurred. | can tell you that
for the interferon discontinuations, the 13 patients who
di scontinued, 10 out of the 13 occurred within the first
seven nonths of treatnent.

DR MLLER Are these 11 occurrences or 11
patients? It's hard to think that sonebody with a
pul monary enbolismwoul dn't al so have dyspnea. Do you know
if that's --

DR. TENDLER: For this particular slide, the
way it's done, it's 11 patients. Eleven out of the 134
patients experienced these events that were descri bed.

DR. MLLER In the brochure it says "conpared
to seven severe events, total nunber of subjects unclear."”

DR. TENDLER: That was in the FDA s book.

DR. MLLER But you're saying the nunber of

subjects is clear, it's 11. So people who had pul nonary
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DR. TENDLER: No. In other words, let nme see
if I can clarify what was done. W have these terns in our
dat abase and when we search, we find patients who have
these terns, and in this case for dyspnea, there are five
patients that have Grade 3 or 4 dyspnea. There's one
patient that had G ade 3 or 4 respiratory insufficiency.

PARTI Cl PANT: But it's events, 11 events.

DR. TENDLER: Correct.

DR MLLER Al right, 11 events.

DR. BROUDY: |'d remnd all the speakers to
talk into the m crophone, please.

DR. TIO Sone patients nay have nultiple
events. So it adds up to 11. That's why it's confusing to
nost peopl e.

DR. GABRILOVE: W're just trying to clarify.
So it wasn't 11 patients; it's 11 events.

DR. TIO No, it is 11 patients. It is 11
patients. | know you are adding up the nunbers and you
think the events is adding up to 11. It just so happens
that that is indeed the case, but there are sone patients
with multiple events that can have dyspnea with sone ot her
t hi ngs.

DR. SOLAL- CELI GNY: For the patients who had
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dyspnea. That is to say, dyspnea w thout established
cause. But patients with pul nonary enbolism al so had
dyspnea, but they were not included in the dyspnea.

DR. BROUDY: Thank you for clarifying that.

| think ny take-honme is that many of these
probl ens resol ved w thout discontinuing the drug, and |
can't think of any real mechani smwhy interferon should
cause worrisone pul nonary events that we'd need to put a
particular warning in for. So even though there was a
difference in the pulnonary events in the plus and m nus
interferon arm it's not a major concern of mne at |east.

Any ot her comments? Dr. Gabril ove.

DR. GABRI LOVE: This nmay be very naive on ny
part, but on the package insert you will have the list of
toxicities observed, the major toxicities observed in the
study, so the physician wll be --

DR JAY SIEGEL: This information is there.
The question we're asking is to what extent these events
shoul d be enphasized in the |abeling. As you know, we
could put nunbers in there or we could put a boxed warni ng
saying "Caution," or potentially at the far other extrene
we could not nention them

DR. BROUDY: But | think you have to nention
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t he nyel osuppression. | think the dyspnea and the
par ast hesias are nmuch | ess inportant and not really
convincing to ne that they were any different or due to the
interferon particularly.

DR JAY SIEGEL: Right. Mel osuppression, of
course, is a known and | abel toxicity for this drug. W're
aski ng about these in particular because, in the case of
the drug toxicity, that is being used in conbination with
known neurotoxic drugs. In the case of the pul nonary
toxicity, | believe that is not |abeled for this drug. 1Is
that right? So the question is whether sinply to put data
in there or whether, based on nechanisns or concerns, to
include a nore prom nent warning, or to wite it off to the
pl ay of chance. W' re |ooking for some guidance.

DR. BROUDY: Well, | would favor just putting
the data in there and letting the physician make his or her
own decision about it. Oherwise, | think we'll be
enphasi zing things that | think are so nuch | ess inportant
than the major toxicity, which is nyel osuppression.

O her comment s?

DR. GABRILOVE: | would agree with that.

DR. BROUDY: Ckay. Let's nove on to the |ast

guestion, Question 5. | think this will be a voting
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"The findings of this trial and in the
l[iterature report the positive results in patients with
hi gh tunor burden and no evidence of an advantage in
patients with nore indolent disease features. Gven the
additive and/or synergistic toxicity of INTRON A, should
| abeling specifically state the concurrent use of
chenot herapy and INTRON Ais not indicated in patients with
| ow-grade follicular |ynphoma with a | ow tunor burden?”

Dr. Berman?

DR. BERMAN: Yes.

(Laughter.)

DR. BROUDY: Whuld you care to el aborate on
t hat ?

(Laughter.)

DR. BERVMAN: The | abeling should state that
there are no concl usive data showing that interferon adds
anything to chenotherapy for | ow grade | ow tunor burden.

DR. BROUDY: And | would conpletely agree with

t hat .
Dr. Mller, do you want to nake a conment ?
DR MLLER | agree.
DR. BROUDY: Dr. Gabril ove?
DR GABRI LOVE: | agree.
PR—BROJIBY¥—Ckay—tet—s—take—a—vote—-oh
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Question 5. Al those who think that the | abel should
state that concurrent use of chenotherapy and I NTRON A is
not indicated in patients wwth [ owgrade follicular
| ymphoma and | ow tunor burden, please raise your hand.

(Show of hands.)

DR. BROUDY: And any opposed?

(No response.)

DR. BROUDY: That's seven in favor and no
opposed.

| believe that concludes the questions fromthe
FDA, so I'd like to thank the conmpany for their
presentation, and I'd like to close this session.

Thank you.

(Wher eupon, at 4:15 p.m, the neeting was

adj our ned.)
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