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PROCEEDI NGS
Session |
Clinical Studies of Methotrexate and Daunomycin
to be Conducted under the
Best Pharmaceuticals for Children Act (BPCA)
Call to Oder and Introduction of the Comrittee

DR. REAMAN. Good norning. This is the
Pedi atric Oncol ogy Subcommittee of the Oncol ogy
Drugs Advisory Commttee. | would like to wel come
you all.

W will call this neeting to order.
First, | would like to start by having peopl e
around the table introduce thensel ves, and we wil|l
start with Dr. Weiss and the representatives from
the FDA, please.

DR VEISS: Karen Wiss, Deputy Director,
Ofice of Oncology Drug Products, CDER, FDA.

DR. JUSTICE: Robert Justice, Acting
Director of the Division of Drug Oncol ogy Products,
FDA.

DR. DAGHER: Ranzi Dagher, Medical Team

Leader, Division of Oncol ogy Drug Products, FDA.
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DR REYNOLDS: Pat Reynolds, Children's
Hospital, Los Angel es.

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

DR. FI NKLESTEIN. Jerry Finkl estein,
pedi atri c hemat ol ogi st/ oncol ogi st, UCLA.

MS5. O CONNELL: Cathy O Connell, Patient
Represent ati ve.

M5. CLI FFORD: Johanna Cifford, Executive
Secretary to the ODAC and the Pediatric Oncol ogy
Subcommi ttee, FDA

DR. REAMAN. Gregory Reaman, pediatric
oncol ogi st, Children's Hospital, Washington, D.C.,
Geor ge Washi ngton University.

DR. SANTANA: Good norning. Victor
Santana, St. Jude Children's Research Hospital in
Menphi s, Tennessee.

DR. BLANEY: Susan Bl aney, pediatric
oncol ogi st, Bayl or Coll ege of Medicine.

DR. BERG Stacy Berg, pediatric
oncol ogi st, Bayl or Coll ege of Medicine.

DR. ADAMBON:. Peter Adanson, pediatric
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oncol ogi st, Children's Hospital of Phil adel phia.

MS. HAYLOCK: Pamel a Hayl ock, oncol ogy
nurse and Consuner Representative.

DR SMTH. Ml colm Snith, Cancer Therapy
Eval uati on Program National Cancer Institute.

DR. SCHREI BER: George Schrei ber,
epi dem ol ogi st, VESTAT in Rockville, Mryland, and
I was on the BPAC that eval uated the Exjade.

DR. REAMAN: Thank you. M. Cifford wll
read the Conflict of Interest Statenent.

Conflict of Interest Statemnent

M5. CLI FFORD: Because this norning' s
session is involving the two products, | have two
separate neeting statenents, so bear with ne.

The foll owi ng announcenent addresses the
i ssue of conflict of interest and is nade a part of
the record to preclude even the appearance of such
at this neeting.

Based on the submtted agenda and all
financial interests reported by the committee
participants, it has been determ ned that all

interests in firnms regulated by the Center for Drug
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Eval uati on and Research present no potential for an
appearance of a conflict of interest at this
meeting with the foll owi ng exceptions.

In accordance with 18 U.S.C. Section
208(b) (3), full waivers have been granted for the
foll owi ng partici pants:

Ral ph D Agostino for being a nenber of
three conpetitors' advisory boards on unrel ated
matters. He receives |ess than $10,001 per year
fromtwo conpetitors, and from $10,001 to $50, 000
per year froma conpetitor. Dr. D Agostino is also
a consultant for a conpetitor on an unrel ated
matter for which he receives from $10,001 to
$50, 000 per year.

In accordance with 18 U.S. C. 208(b)(3) and
21 U.S. C. 355(n)(4), full waivers have been granted
for the followi ng participants:

Panel a Hayl ock for stock ownership in two
conpeting firms, one valued at |ess that $5, 001,
and the other valued from $25,001 to $50, 000;

Pet er Adanson for stock ownership in six

conpeting firms, four valued at |ess than $5, 001,
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and two val ued from $5, 001 to $25, 000.

Lastly, in accordance with 21 U S.C
355(n)(4), waivers have been granted to the
foll owi ng partici pants:

Dr. Victor Santana for ownership in
conpetitor's stock valued from $5,001 to $25, 000.
This de mninms financial interest falls under 5
CFR Part 2640, which is covered by regul atory
wai ver under 18 U.S.C. 208(b)(2);

Dr. Stacy Berg for ownership in a
conpetitor's stock valued from $5,001 to $25, 000.
This de mininms financial interest falls under 5
CFR Part 2640, which is covered by regulatory
wai ver under 18 U.S. C. 208(b)(2).

A copy of these waiver statenments may be
obtai ned by submtting a witten request to the
Agency's Freedom of Information O fice, Room 12A30
of the Parklawn Buil di ng.

Thi s announcenent addresses the issue of
daunonmycin for conflict of interest and is nade
part of the record to preclude even the appearance

of such at this neeting.
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Based on the submtted agenda and all
financial interests reported by the committee
participants, it has been determ ned that all
interests in firnms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest at this
meeting with the followi ng exceptions.

In accordance with 18 U.S.C. Section
208(b)(3), full waivers have been granted for the
foll owi ng partici pants:

Dr. Ralph D Agostino for being a
consultant for a conpetitor on an unregul ated
matter for which he receives from $10,001 to
$50, 000 per year.

In accordance with 21 U.S.C. 355(n), a
wai ver has been granted to the follow ng
partici pant:

Dr. Victor Santana for ownership in a
conpetitor's stock valued from $5, 001 to $25, 000.
This de nmininis financial interest falls under 5
CFR Part 2640, which is covered by a regulatory

wai ver under 18 U.S.C. 208(b)(2).
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A copy of these waiver statenents may be
obtai ned by submitting a witten request to the
Agency's Freedom of Information Ofice, Room 12A30
of the Parklawn Buil di ng.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which a participant has a financi al
interest, the participants are aware of the need to
excl ude thensel ves from such invol vemrent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose product they nmay wi sh to coment
upon.

Lastly, | would Iike to note that we do
not have an acting industry rep today. W had an
industry rep yesterday. He had to |leave early. W
did request the attendance of two additiona
i ndustry reps, and they were not able to nake it.

Thank you.

DR. REAMAN. Thank you
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Dr. Wéiss.

Openi ng Renar ks

DR WEISS: |, first of all, want to
wel cone everybody to the Pediatric Subcommittee to
ODAC, and just to introduce the first topic of the
day. We have three sonewhat separate topics to
di scuss during the day.

The first one is to discuss two ol der
oncol ogy drugs that have been added to the list for
addi tional study as per the Best Pharnmaceuticals
for Children Act off-patent process. The two drugs
are daunonyci n and net hotrexat e.

I amvery delighted that we have experts
in the study of both of these drugs here to
actual |y present proposed or ongoi ng studies that
m ght address specific areas where there is need
for obtaining additional information for these
drugs.

So, the topic for the norning is to
di scuss these particular studies and to ask the
committee's input on additional suggestions about

those study designs that might optimze the type of
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information that we obtain fromthem

Thank you.

DR. REAMAN:. So, | think we can begin then
this first session with the discussion of one of
these proposals related to investigation of
daunomyci n.

Dr. Berg.

Daunomyci n Proposa

DR. BERG Thanks very nuch for the
invitation to speak this norning.

[Slide.]

VWhat | would like to do is give sone
background that is probably famliar to many of you
about what we know about anthracycline kinetics in
general in children, because we actually don't know
very nmuch about daunonycin kinetics.

As you all know, anthracyclines are widely
used in pediatric cancer. Doxorubicin is nostly
used in solid tunors and daunonycin is nostly used
in | eukem as.

What you see here is the structure of

daunonycin. Doxorubicin just differs where the red
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14
arrow i s in one substitution.

[Slide.]

Now, the reason that | at least think we
shoul d care about the kinetics of anthracyclines,
even though we have been using themfor a |ong
time, is that for nost anticancer drugs, we stil
do dosing based on body size, and we have an
i mportant concern when a patient deviates from what
we consider a relatively normal or ideal body
wei ght .

Wth anthracyclines, there is sone adult
data that suggests that doxorubicin clearance is
decreased and the half-life is increased as a
pati ent becones percentages |arger than ideal body
wei ght .

We have very little data for children that
addresses this question at all. |In fact, we have
very little anthracycline pharmacokinetic data in
children at all.

[Slide.]

Now, for doxorubicin, there have been a

smal | nunber of studies using single sanples,
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generally, one blood draw at the end of a 24-hour
infusion to try to evaluate kinetics and | ook at
rel ati onships with body size.

These studi es suggest that the clearance
is about 400 m/min/nR2. There is wide variability
in the cl earance suggested by these studies, which
is typical for anthracyclines in adults.

In those studies, there has not been a
clear correl ation between the clearance or the end
of infusion concentrations with factors that, as
pedi atric oncol ogi sts, we care about, |ike age, or
wi th body mass index, or weight.

Now, interestingly, in |eukem a patients
who were studied in induction, there is a
difference in the maxi num concentrati on dependi ng
on whether there is a very high or very low white
count .

[Slide.]

What | would like to talk about this
morning in terms of background is a study that |
was involved with, with the G aser Pediatric

Research Foundation, that |ooked in a exploratory
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fashi on at doxorubicin pharnacokinetics as they
relate to body conposition in children, and then |
would like to talk a little bit nore about COG
proposal s to study daunonycin.

[Slide.]

The obj ectives of the daser study were to
eval uate the rel ati onship between obesity and
doxorubi cin kinetics, and particularly to correlate
phar macoki neti c paraneters with body mass index and
body conposition, and then to do nore exploratory
anal yses of the relationship between the PK
paraneters and other patient characteristics like
age, gender, ethnicity, and | aboratory val ues.

[Slide.]

Eligibility, I will just skip through
quickly in the interest of time, but the bottom
line was it had to be children getting doxorubicin
over one or two days, any dose and any schedul e
except not continuous infusion, and the reason for
that is that it just got too | abor intensive to
design different sanpling schedules if you added in

the possibilities of continuous infusions.
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These children al so had to be receiving
doxor ubi cin based on their true body weight, so if
they were already getting some kind of dose
mani pul ati on because of their size, they weren't
eligible.

[Slide.]

We col | ected hei ght, weight, and body
surface area information, the sort of typica
| aboratory paraneters that you woul d expect,
concom tant nedication infornation, and then what
we di d was obtain body conposition by DEXA scanni ng
wi thin seven days of the time that we got
doxorubicin kinetics, and we did extensive
phar macoki neti ¢ sanpling.

[Slide.]

This study was cl osed after 22 patients
were accrued, which was a little bit |ower than the
pl anned target accrual. You see the denopgraphics
here. Two points that | want to make was that the
medi an age tended to be young adol escents, which is
not too unconmmon in pharmacoki netic studies, and

then the range of body fat and of BM, as you can
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see, was a pretty broad range

Now, we had made the strategic decision
that we didn't want to specifically try to accrue
patients in groups of obese versus non-obese,
because we thought it might be difficult to accrue
| arge numbers of obese solid tunor patients, and
think that that was borne out. Although we had a
nice range of BM, it turned out to be better
really to treat it as a continuous variabl e rather
than to try to group patients.

[Slide.]

I will skip through the assay devel opnent
except to say that it works nicely and al though
this was a study of doxorubicin, we used daunomycin
as the internal standard, which is convenient to
have for future daunonyci n pharnacoki netic studies.

[Slide.]

We di d pharnacokinetic nodeling to
det er mi ne doxorubicin and doxorubicin all
phar macoki neti ¢ behavi or. Basically, what ended up
bei ng the best nodel for nobst patients was a

t hree-conpartnent nodel for doxorubicin and then
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irreversible conversion to doxorubicin, all which
was then described by a two conpartnent nodel

This |l et us describe both doxorubicin and
doxorubi cin all pharmacokinetics, and actually, it
really worked, which was nice

[Slide.]

What you see here is, in yellow,
doxor ubi cin concentrations, and in white,
doxorubi cin all concentrations.

[Slide.]

This is a graph froma single patient who
had a four-hour infusion, and the squares and dots
are the actual measured concentrations, and the
lines are the nodel predicted concentrations.

[Slide.]

The sane thing works if you give a short
i nfusion or a two-day schedule, and that is one of
the advant ages of the kind of nodeling approach
that | showed is that you can actually account for
the dose and the infusion schedule in the nodel, so
that it is not inportant to have everybody get the

sanme dose or the sane schedul e, and you can stil
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derive the pharmacoki netic paraneters, which nmakes
your accrual potentially much easier

[Slide.]

Now, fromthis nodel, what we have
determined--and this is really hot off the press
data that | have just finished in the | ast week or
two, so it is also rather prelimnary--the nedian
cl earance is about 400 m/nmin/n2, which is in
pretty good agreenent with the nmeager pediatric
data that we already had and also with the adult
dat a.

There is a wide range of clearance as is
expected with anthracyclines. The ternina
half-life is close to 30 hours, and the
doxorubicin, all termnal half-life is even |onger.
The practical inplication for that is that you have
to do sanpling for along tine if you want to
characterize the termnal half-life accurately. As
| said, this is fairly simlar to published data.

[Slide.]

When we get to what was really the mgjor

goal of this study, which was to | ook at PK

file:///C)/dummy/03140NCO.TXT (20 of 323) [3/27/2006 2:57:46 PM]



file:///C)/dummy/03140NCO.TXT

paraneters versus paraneters of body conposition
and this is all just prelimnary univariate

anal yses, it looks like there is a significant
negative correl ation between cl earance and body
mass i ndex, so that as your body nass index gets
bi gger, your doxorubicin cl earance decreases.

[Slide.]

Now, interestingly, it doesn't |ook |ike
this relationship, at least with this nunber of
patients, achieves statistical significance when
you | ook at body fat as neasured by DEXA instead of
at body mass index even though those two things are
actually pretty closely related, but | think that
is something inportant to keep in mind, because you
have to think a little bit about what paraneters
you really want to | ook at when you are | ooking for
correl ations.

[Slide.]

The doxorubicin half-life tended to change
with the percent of body fat, but that didn't reach
statistical significance, and inportantly, over the

range of patient ages that we had, which was 3 to
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21, there was no evidence that clearance was
af fected by age.

[Slide.]

O her things that at least in prelimnary
anal ysis | ooked like they are not significantly
correlated with doxorubicin PK paraneters are body
mass i ndex, the Z score for body nmass index or body
fat, and volunes of distribution or really, any
doxorubi cin all parameters

[Slide.]

So, where we are at the end of that study
interms of prelimnary information with
anthracycline is that doxorubicin clearance appears
to decrease with increasing body mass index, and
tends to decrease with increasing percent body fat.
There is a lot of analysis, as | nentioned, stil
to do with this data. There is quite a |ot of
data, and so | think we have quite a bit to do

[Slide.]

Now, this forned the basis for interest in

a simlar, but expanded study | ooking at

daunonyci n, and our proposed goals for the
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daunonycin study are, first of all, to describe
daunomnyci n pharmacoki netics in children, period,
because | haven't been able to find any published
data on that topic, and so even if we just do that,
we will have contributed to what we know about
daunonycin, but certainly fromthere, we have an
opportunity to explore body nmass index and body
conposition effect on pharmacokinetics, and if the
obesity epidemc continues to growthe way it is
predicted to, | think that this is likely to becone
a topic that we have nore and nore clinical concern
about in terns of appropriate dosing.

We will also explore other correl ations
and very prelimnarily, we will have the
opportunity to explore the rel ati onship between
phar macoki neti cs and adverse events and al so
phar macoki neti cs and the organ function |abs that
we typically get when we are treating children with
anti cancer drugs.

[Slide.]

Qur proposal is that this be a groupw de

study with two years of accrual. The study that |

file:///C)/dummy/03140NCO.TXT (23 of 323) [3/27/2006 2:57:46 PM]



file:///C)/dummy/03140NCO.TXT

showed you before accrued 22 patients at three
institutions in tw years, so accrual groupw de
shoul d feasibly give us the opportunity to do a
much | arger study, and we can take advantage of
things like building in rem nders of this study
into the study registration systemwhen patients
are enrolled on studies that call for daunonycin
use.

Any children with any di agnosis will be
eligible. There aren't any specific organ function
criteria. Patients will already be sel ected
because clinically, people will have deternmn ned
that their organ function is adequate to receive
daunomyci n.

[Slide.]

We can use, as | showed, really any one-
or two-day infusion as long as the duration is |ess
than 24 hours, and in fact, the children do not
have to be on a particular other COG study. They
can just be patients getting daunomycin at COG
institutions.

As | will nention alittle bit in a
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m nute, we want to coordinate with sonme efforts
that are particular to | eukemi a that are com ng out
of the cancer control group

[Slide.]

So, our goals are to | ook at the inpact of
obesity on pharmacoki netics--1 amsorry, this is
the goal of the related cancer control AALL
study--to | ook at the inpact of obesity on the
phar macoki netics in high-risk ALL, to explore the
rel ati onshi p between the pharnmacoki netics and
event-free survivals, overall survivals, and
rem ssion rates.

They are planning to |l ook at four drugs in
i nduction, not just daunonycin. The study has a
narrower eligibility than the daunonycin
phar macoki neti ¢ study that | amdiscussing with you
this nmorning, but the inportant part is that we can
actually share that data between the two studies,
so we can do all the pharnmacokinetics together and
really | everage the amount of information that we
get out of those patients.

One of the inportant differences is that
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the high-risk ALL study will obtain
phar macoki netics on ol der children because that is
who is eligible for that study.

[Slide.]

Now, the daunomyci n pharmacoki netic study
that | am proposing to you today, the plan is to
obtain the height and wei ght of patients, the
| aboratory val ues that you see.

At participating institutions, we would
like to get body conposition information by DEXA,
and that capability is available at many, but not
all, institutions, so it will be inmportant also to
| ook just at body mass index correlations, and, in
fact, that nakes sense, because ultinmately, to be
clinically useful, it will be better if we can
concentrate on easily obtai ned denographic
i nformati on about patients rather than correlating
only with sonething specialized and nore | abor
i ntensive |ike DEXA.

W will do intensive PK sanpling, so that
we can fully characterize the pharnmacokinetics. W

will collect information about conconitant
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medi cations in order to explore for whether there
is any data that we can conme up with on drug
i nteractions.

That is not a topic that is wdely
di scussed as a problemw th anthracyclines, and
don't know if that is because there is no influence
of conconitant medications or because we have never
| ooked really at the data.

We will also collect adverse events for
the cycle in which we do the pharnmacoki netics, and
that will be for exploratory reasons, as well.

[Slide.]

Qur proposed sanple size is 100 subjects,
whi ch shoul d be feasible to accrue groupwide. This
will detect relatively small correlations with
relatively high power, and in terns of nultivariate
anal ysis, the real reason for going to such a high
sample size is to be able to let us | ook closely at
the effect of adding variables to the analysis.

Al t hough our design does not have us
accruing certain nunbers of patients in particul ar

age groups, | think an inportant part of the plan
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is to track accrual real tine, so that we can

adj ust and be sure that we are actually getting a
good spread of age and particularly of younger
patients who are always the harder kind of patients
to accrue to this sort of study.

[Slide.]

The chal |l enges for us, nunber one, accrua
especially of younger children, will be a
challenge. It is asking relatively a ot of people
to have their kids volunteer for this sort of
study, and for younger kids, that is always a
bi gger issue.

I don't think we will have too much of a
problem wi th bl ood vol une draw ng because the assay
is pretty sensitive and we can go to pretty smal
bl ood volunes if we need to.

There are al so technical challenges. One
is that at least in the doxorubicin study that |
showed you the results of, we pretty well persuaded
oursel ves that we couldn't draw the sanpl es through
a central line that the doxorubicin was

adm ni stered through, because we got contam nation,
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which is particularly inmportant for the | ow
concentrations that you see at late tine points,
but there is sone work going on within COG by Dr.
Adanson on ways to try to overcone this, because
the studies becone a |lot easier to do if you can
draw t he bl ood through a central Iine.

Then, a minor, but real, technica
chall enge is that actually getting daunonycin al
made in a fashion pure enough to be anal ytica
grade is actually a little bit difficult, and one
of the work-arounds for that, if we really can't do
it, would be just to | ook at daunomycin and
daunonyci n equi val ents, which is feasible.

[Slide.]

I think that doing a study like this wll
open a |l ot of opportunities, as well, for future
science to be done.

One is that fromthis data we shoul d be
able to do quite a bit of popul ation nodeling that
will guide us in terns of where we need to | ook
further, but also, one of the inportant things is

that we should be able to develop in the course of

file:///C)/dummy/03140NCO.TXT (29 of 323) [3/27/2006 2:57:46 PM]



file:///C)/dummy/03140NCO.TXT

this study and to test linmted sanpling nodels that
could be used for future studies to nake them nuch
| ess | abor intensive, and that would really open
the door to be able to | ook at daunomycin

phar macoki netics in a nuch greater range of the

st udi es.

Then, | think the kinds of questions that
we would |ike to know the answer to are what shoul d
we do prospectively in terms of dose adjustnents,
should we try to dose patients, for exanple, based
on ideal body weights, should we continue or
discard the practice that we often do without a | ot
of data to support it, which is to say when people
get really big, the size of the drug dose just
makes us too nervous, so we arbitrarily cap people
at doses equivalent, say, to 2n2 and that sort of
t hi ng.

So, | think that this study will give us a
lot to build on for future work in anthracyclines
in children.

That's all | have.

DR. REAMAN. Thank you
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I think nmaybe before noving on to the next
subj ect, since they are so very different, we wll
entertain sone questions, if there are any, for Dr.
Berg.

Dr. D Agosti no.

DR D AGOSTING In the dox clearance in
the BM and the body fat, it |ooked |ike your
rel ati onshi ps woul d have been probably destroyed
because of a couple of outliers or a couple of
i ndividuals who are sitting in places that don't
fit the line.

I amnot at all famliar with what you do,
but do you process to renove outliers, or do you
keep everybody in thenf

DR. BERG Well, in this analysis, we
i ncluded everybody. W certainly will | ook down
the road at what happens if you take out a couple
of the big kids--

DR D AGOSTINO Well, these were the
smal | ones it |ooked like.

DR. BERG O small kids. | think part of

what we are eager to do is characterize what
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happens in the outliers, because we are pretty
confortable with the people who fall in the niddle,
and what we really want to knowis in the really
small, frail kids, and in the really big kids, are

they different.

DR. D AGOSTING That is where ny question

was really going. | nean you can get a nice
relationship if you renove them but they nmay be
the ones that you are really interested in.

DR BERG Exactly.

DR REAMAN: Dr. Adanson

DR. ADAMSON: | had a very simlar
question, but let ne take it one step further. So,
it looks like you had | think four extreme
outliers, and for the children with very | ow
cl earance, ny question would be were they at cl ose
tothe limt of detection of the assay, or were
there ADCs extrapolated to a nuch greater degree,
and at the higher end, if it gets very hard to cone
up with a reason why you would estimate that other
than did they get the right dose.

DR BERG Right. In ternms of did they

file:///C)/dummy/03140NCO.TXT (32 of 323) [3/27/2006 2:57:46 PM]

32



file:///C)/dummy/03140NCO.TXT

get the right dose, we have the usual checks. W
have the source docunents for prescribed dose. W
don't have a way to measure what actually went in
t he bag.

One of the nice things about
anthracyclines is that the assays are sensitive and
the concentrations are high, so you are really
nowhere near the limt of detection of the assay.
Even at 48 hours, you are still nowhere near, so
that is not a problem

Now, the data that | showed you especially
for doxorubicin ALL, all that data is node
dependent, so if your nodel is wong, your
paraneters could be wong. There is not nuch you
can do easily that is nodel independent with the
met abolite beyond, say, what the half-life is, so
you get nore data out of the nbdel dependent
ki neti cs.

In terns of the nunber of outliers, you
know, it is true that they look like there are
maybe four kids who are really different, but that

is still 4 out of 22, so it is a small study and
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think you need to just | ook at everybody and say
what do these people tell ne, and then that sort of
question will be better addressed in a bigger
study, because if there are 4 out of 100, then,
those really are outliers and nmaybe you don't care
so much, but if there is 20 out of 100, then, they
becone an inportant subpopul ati on

DR. REAMAN. Dr. Reynolds

DR. REYNOLDS: Stacy, we have an ongoi ng
COG study | ooking at 13-cis RA, both PK and
phar macogenom cs, and one of the things we did in
there was to ask people to send a red cell pellet
that they collected the plasma in, that is enough
to store DNA for the pharnmacogenonics

I wonder if you considered doi ng somet hing
like that and just storing that material, so that
you could ask PG questions with this very nice
dataset in the future once it becane avail abl e.

DR BERG Wth the doxorubicin study that
I showed you, we thought |ong and hard about that,
and ultimately, we didn't do it because, first of

all, anthracycline netabolismis really not very
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wel I understood, and second of all, at |least at the
time, nobody really had any good idea about what
genetic changes we woul d be | ooking for, or what
pol ynor phi sms we m ght ascertain.

Now, | think that that is a nore inportant
question within COG where we have better
infrastructure and an easier way to do it, and
storing DNA agai nst the day that we devel op the
questions, | think would be a great idea.

I don't have the specific question right
now t o propose.

DR. REYNOLDS: Because you can do it off
of the sane bl ood sanple that you get your PK from
I woul d encourage you to just store it because it
m ght be useful in the future.

DR. REAMAN. Dr. Santana.

DR. SANTANA: Stacy, can you expand on
some feasibility logistical issues? You conmented
that in your pilot study of 22 patients, the
accrual was | ess than targeted.

Can you expand whet her that was for

| ogi stical reasons or other reasons, and the
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36
corollary to that is when you nove then to a
groupwi de study in which a nunber of patients are
goi ng to get DEXA scanni ng, have you piloted or
estimated the proportion of patients that are
likely to get that study done in a groupw de
setting, so that you can estimte, then, the
feasibility of that kind of question?

DR BERG In terms of the first, the
reason that accrual was |ess than expected in the
Q@ aser network is because there were only five
institutions, and two of themin this particular
study for internal reasons weren't participants.
So, we accrued in three institutions, so actually,
I think that that is encouraging in terns of our
ability to accrue COG groupw de.

In terms of DEXA, no, | don't have that
i nformati on yet although we certainly should be
able to obtain it.

DR. REAMAN. Dr. Dagher.

DR. DAGHER: A coupl e of questions.
First, you talked briefly on the ALL high-risk

study, which was |ooking at PK with a nunber of
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agents, including daunomycin.

I guess this is a question, not just for
you, for Dr. Smith and others, it wasn't clear from
previ ous di scussi ons whet her subm ssion of data
fromthat study would also be part of potentially
the proposal for subm ssion of data on daunonycin
woul d seem that would be sonething inmportant to
clarify. | guess we can get to that nore in the
questions, but if somebody can clarify that, that
woul d be hel pful

The second question was in terns of the
rel ati onshi p between PK and adverse events on the
proposed COG study, | assunmed this mght involve
bot h, you know, sort of initial adverse events and
al so potentially also nore long term |If you could
el aborate on what adverse events that night
i ncl ude.

DR. BERG Right. For the study that
have been speaki ng about, because the eligibility
for the study includes basically anybody getting
daunonycin, and the reason for that decision is

surely just feasibility.

file:///C)/dummy/03140NCO.TXT (37 of 323) [3/27/2006 2:57:46 PM]

37



file:///C)/dummy/03140NCO.TXT

38

If we linmt to one study or one dose or
one schedule, | think will hurt accrual, and since
the primary goal is really to do descriptive
kinetics, | think it is an advantage to maxi m ze or
a chance to get patients.

The flip side of that is that people will
be getting a | ot of other conconitant chenot herapy,
that we, in the ideal world, would do our kinetics
during single drug adm nistration, but there really
isn't any single drug daunomycin adm nistration, so
that is just plain not feasible.

People will be getting kinetics with
different diseases, at different phases of their
di sease, and so al though we wanted to expl ore
phar macodynam cs in the sense of adverse events,
what we decided was going to be nost feasible would
be to | ook at acute adverse events in the cycle
where we had the kinetic data.

So, we are collecting CTC Version 3,
adverse event data, whatever those events are, and
we will explore it. Now, one of the things that

woul d be good to cone out of this study would be
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particularly sone nore feasible limted sanpling,
so that in the future, we can |ook at what are
really |I think nore inmportant toxicity questions
like particularly cardiac toxicity.

So, | would viewthis as a stepping stone
to be able to do that, but not something that we
will directly do in this study.

DR. REAMAN. | think just to clarify your
question about the adverse events that are
specifically going to be evaluated in this COG
study, they will be acute adverse events that occur
during or after induction therapy.

Dr. Sant ana.

DR. SANTANA: Greg has indicated that we
can ask you all our questions now and not later, so
I will go ahead and try to see if you can clarify
two ot her issues.

One is alittle bit related to the
question that we just discussed, and that is, a |ot
of these patients are going to be getting a | ot of
concomtant meds that potentially affect protein

bi ndi ng, but also fat and body conposition |ike
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steroi ds, asparagi nase, and things |ike that.

So, how are you going to nodel that in
your study, and in particular, when this drug is
al so used in another study in the nyel ogenous
| eukeni a setting in which those patients don't have
those other concomitant neds? |Is there
consideration that potentially, this study could be
expanded to another popul ation, so you could sort
those things out? And | have a foll ow up question,

t 0o.

DR. BERG This study is open basically to
all coners, so we wll probably get some AML
patients, probably nostly ALL patients if you | ook
at where the drug is used, but it is not Iimted at
all to disease type

In terms of concomitant neds, we will
collect that data, so we will be able to explore
it, but really, that's all. W certainly won't be
able to control for it, and what we will do to
control for the effect, for exanple, of steroids on
body conposition, is we will use the BM fromthe

cycle that they are getting their daunomycin dose
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in, and for the subset of patients who get DEXA,
the DEXA will be within seven days before or after
the PK.

So, that is not perfect, but it's feasible
and pretty close.

DR. SANTANA: Anot her question has to do
with PK. In the proposal that we were given as part
of our package, there is pharmacokinetic sanpling
strategy. Coming froman institution that does a
|l ot of PK and issues related to feasibility and
burden both on patients and staff, | was struck by
the nunber of early sanples that you were
requesting.

So, | wanted you to comment on how
feasible it would be both in terns of burden to the
patient and al so burden to the staff to request al
those very early tine points and particularly when
you addressed that the main issue, at |east one of
the main issues seens to be the ternminal half-life,
and those are probably critical sanples.

One of the concerns | always have is that

people then, to do a few sanples, and they don't do
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all sanples, and then you would be really maybe

m ssing the very inportant ones, so is there a way
that you can nodify this pharnacokinetic sanpling
strategy to make it | ess burdensonme both to
patients and staff, and is that critical to the

study?

DR BERG Yes, it is clearly a burdensone

approach to the pharmacoki netics, and the reason
for taking a sanpling intensive approach rather
than a sparse approach is that in the study, we are
| ooki ng potentially for smallish differences, and
we have the potential to actually mss differences
if we make assunptions that everybody is going to
behave the samne.

Now, we could, when | |ook carefully at
that question, | think you could maybe take out one
or two early time points which would help sone. |
think the honest truth is that the difficulty is
the |l ater sanpling because patients are around
anyway in the hospital or in the clinic in their
i medi at e post-infusion period when nost of the

sanpl es are.
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What is hard is the 24-, 48-, and, you
know, 72-hour sampling times, and, in fact, those
are for a drug whose half-life is 30 hours, those
are informative tinmes, so we can approach that by
| ogi stical things |like being able to send home
health nurses to collect the sanples, and that sort
of thing, but those sanples | don't think we can

el i m nat e.

I also think this is a good opportunity to

make a full court press on that kind of sanpling,
but, you know, for exactly the reason that you
asked about, it will be inportant to take that
opportunity to devel op an easier and | ess
burdensonme sanpling schedul e that we can take into
studi es goi ng forward.

DR. SANTANA: | guess from experience, |
just know that the nore sanples you request, the
less likely you are to get them so | think you
wi Il have to consider that once the study is
finalized and submitted for other review.

Then, one |l ast question | prom se. The

i ssue of body conposition is also related to gender
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and age obviously. How are you going to control
for that in your study, so that you wind up with a
popul ation that really reflects somehow t he
ultimate population in which this drug will be
used, females, you know, pre-adol escent versus
adol escent significantly have differences in BM,
so how are you planning to control that?

| ask that because | was struck in your
pil ot study by the disparity in racial groups, for
exanpl e, that you saw, and obviously, that was a
very linmted institution pilot study, and know ng
that you are from Texas, there is a |lot of Hi spanic
popul ation there, so that is not unique, but it
doesn't really reflect the population at large in
the U.S., so how are you going to control for
gender and ethnicity in the study?

DR BERG The pl aces where the previous
study accrued were California and Texas, and so
actually, | think we pretty well did reflect the
popul ation that was being treated at those sites,
and that is one of the strengths of doing a COG

groupw de approach is that to the extent that we
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are ever reflecting a popul ation, we ought to be
able to do it with a groupw de study.

Now, in terms particularly of age, we plan
to nonitor as the study goes, and we can do that
for gender, as well, and if we need to cl ose or
alter accrual to certain groups in order to try to
get good heterogeneity, we can do that. W don't
have that designed fornally, because there is not a
formal plan to conmpare PK parameters, for exanple,
bet ween di fferent age groups or between different
body conposition groups.

DR. SANTANA: It was to | ook at different
age groups.

DR BERG No, it's to |look at age as a
covariate, but not to conpare between age groups,
so | think that helps us a little bit as |ong as we
are sure that we get a good spectrum of age.

CGoi ng back to your first question in termns
of feasibility of accruing patients when you ask
themto donate that many sanples, the sanpling
schedul e was the sane in the d aser study, so

think we have a suggestion fromthat study that
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it's feasible, but certainly I expect a |ot of
potential subjects who get approached will say no
thanks, and | think that is appropriate in this

ki nd of study.

DR SANTANA: O they will say thanks and
only give three sanples rather than the X number
that you requested, that's just as bad?

DR. BERG Well, certainly we woul dn't
want to have--if we find that half the patients are
dropping out after 12 hours, then, | think we need
to re-approach what we are asking, and we woul d
still get sonme information, but not the informtion
that we want.

That wasn't our experience in the d aser
study. The experience that we had was that people
either said forget it, | amjust not interested, or
they said sure, | will do that, and then | think we
only had one person who actually withdrew in the
course of the study.

DR. REAMAN. Dr. Smith.

DR. SMTH: One question about the

feasibility relates to whether you can draw sanpl es
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fromthe central catheter, and could you or Dr.
Adanson say nore about where you stand and being
able to do that with daunomyci n?

DR BERG | couldn't, but Dr. Adanson
coul d.

DR. ADAMSON: We are |ooking right now, as
you know, at vincristine and actinomycin-D for a
single catheter procedure that would give great
assurance that we don't have contam nati on.

I am hoping that within the next two
mont hs, those studies will be conpleted, and if
successful, and | think there is a reasonably high
l'ikelihood that they will be, we, | think could
work with Stacy to nove quickly to validate it for
daunomyci n.

There is a reasonable likelihood it may be
drug specific, so | wouldn't want to extrapol ate
fromtwo drugs to a third without actual data,
however, if we end up doing about half a dozen of
these, and the approach is the sanme, then, | think
we will be on firmer ground as we nove forward with

unknown agents.
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So, hopefully, within about two nonths,
will have the data. Where we are right nowis
si mul t aneous draws from a peripheral and central
catheter and head-to-head conparison of those for
the two drugs.

DR. REAMAN: Any ot her questions?

I have a question for Dr. Wiss. In
| ooki ng at the questions for the conmittee, | am
wondering if it m ght make nore sense to address
t he daunomyci n specific questions now rather than
goi ng on and discussing a totally different topic
with different issues.

DR VEISS: That would be fine with us.
think that woul d probably be nore feasible, plus
am not sure if our other speaker is actually here
yet--oh, yes, great. That's fine.

DR. REAMAN. Maybe before we do that, we
have a new menber of the committee, if you could
i ntroduce yoursel f, please

MS. EICHNER: Marilyn Eichner, Patient
Represent ati ve.

Questions to the Subcommttee
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DR. REAMAN. The questions that we have
been asked to address by the FDA are actually in
the back of your packets. Daunonycin and
met hotrexate are off-patent drugs that were
referred to the NICHD by the Foundation for the
NI H, reviewed by expert consultants, and
recomended for further study in the setting of
pedi atri c oncol ogy.

Among the goal s of the studies presented
are to devel op additional data that could result in
heal th benefits for children with cancer

Wth respect to daunonycin, please discuss
the ability of the proposed study to neets its
obj ective of deternmining the relationship between
body conposition and daunomyci n phar macoki neti cs.

Specifically, the study will correlate
body conposition, size, age, gender, and ethnic
background with daunomycin PK. Pl ease identify any
other patient or disease-specific factors for which
PK correl ati ons shoul d be nade.

I think Dr. Reynolds certainly nade an

excel | ent suggestion about saving, storing DNA for
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future potential pharnmacogenetic studies, which
think is certainly a very good recomrendati on

Any others? Dr. Finklestein.

DR FINKLESTEIN. | think this, and |
mentioned this at the last neeting, | think this is
an inportant topic not only in ternms of daunonycin,
but every drug that we use in pediatrics in
general, not only oncol ogy, but henatol ogy and j ust
pediatrics in general, and | would |ike the FDA,
with the cooperation of scientists who study this
t hr oughout the country to look at this in terns of
pedi atrics.

We have got a real problemw th body nass
i ndex. W have a real problemw th obesity. Wth
daunomyci n, your presentation was superb. You
know, | am enbarrassed to say that | have been
around since daunomycin started, and we don't know
very much about it, so that just in general,
think this is a topic for the FDA to really | ook at
it as a full court press.

DR. REAMAN. Thank you

DR. SANTANA: Stacy, | think you alluded
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to this before and certainly for the FDA in terns
of their questions, and it was the issue of the
timng of when this nmedication is given in the
context of other therapies, and | was struck by
sonme of the prelininary data from another study in
whi ch white count was a rel evant factor, and
personal Iy coul d never understand why that woul d
be, but certainly since the drug is going to be
given and studied at different intervals, if I
understood correctly, then, naybe you may need to
put sone variables in there |ike that variable and
adjust for that potentially, because | didn't
under stand why white count would be inportant in
the other study, but clearly, it is a red flag, and
as a disease-specific factor, you may want to | ook
at that in the context of your study.

DR. BERG | agree, Victor, we wll
collect white count data that is part of the data
being collected, and nostly in ALL studies, this
drug is used fairly early, but that doesn't nean
that we will get pharnmacokinetics in the first dose

of daunomycin, so | think we certainly had the
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opportunity to explore this, and it's a very
interesting route for future study, as well.

DR. REAMAN:. Any ot her suggestions,
recommendati ons? Dr. Wi ss.

DR VEISS: It just struck nme, also, just
somet hing you said, Stacy, about cycle of therapy
and whether or not, if you are going to be
collecting that information, and whether or not
there is any change in kinetics based on cycl e of
adm nistration, if you have sone type of up or down
regul ation, or sone type of nechanisns.

DR. BERG W will collect the
information, so we will know what cycle we got the
kinetics in. Wth this extensive sanpling, | don't
think it will be feasible to sanple the sane
pati ent nore than once.

There is sone fairly old anthracycline
data, and | can't remenber whether it's daunonycin
or doxorubicin. | think it's doxorubicin in adults
wher e infusion schedules, different schedul es were
| ooked at in the sanme patients.

To ny know edge, there has never been a
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suggestion either of dose dependent kinetics with
daunomyci n or doxorubicin, or of induction of

met abolismthat alters kinetics between cycles in
the sane patient, but | don't think that that is
very well characterized, so again, a potenti al
future work to come out of this study would be if
we can devel op an easier sanpling strategy that
really opens the door to all kinds of questions
l'ike that.

DR. REAMAN. Just to follow up on the
white cell question, in your experience with the
doxorubicin, were they ALL or AML patients? | mean
is there the potential that there may be
variability there al so?

DR. BERG They were primarily solid tunor
in a few | ynphona patients, and | haven't | ooked at
that data yet, but we have it, so | amKkind of
excited about that.

The one study that showed that, the
di fference was between white count greater than
50, 000, and white count |ess than 10,000, so

relative extrenes, but potentially inportant for
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that first induction dose.

DR ADAMSON: A brief conmment on the white
count, | nean there may be a direct or an indirect
effect, and | agree with Victor, one can't
postulate for this drug how white count is a
mechani sm of cl earance, but it may correlate with
hepat onegal y. Certainly, we can capture that.

W have no good neasure of how well livers
can function early in therapy, and it may be an
indirect effect of the | eukem a burden on the liver
as opposed to a direct effect of drug clearance.

But | would also agree with you, Stacy,
that coming up with alinmted sanpling nethod is
really going to be key, because we also need to
| ook at the intrapatient variation, because if the
intrapatient variation is high, we can then start
focusing on things other than genetics, which don't
change fromcycle to cycle, and BM may not change
appreciably cycle to cycle also. W have a | ot of
drugs where we know the intrapatient variation is
hi gh, and | ooking for drug interactions, food

interactions, and so forth, nmight be the avenue.
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So, | would echo the goal to come up with
a linmted sanpling nethodol ogy for additiona
st udy.

DR. REAMAN. So, we can maybe nove on to
(b). Should the study link the PK data in the study
that was described by Dr. Berg as specifically
related to the BPCA request, with clinical and/or
| abor at ory out cones?

If so, which outcones woul d be nost
relevant? |f linkage to such outcones is not
appropriate or feasible in this study, should
anot her study be conducted in order to devel op
these correlations? |If so, please comment on
opti mal study designs.

So, we actually have a bit of an answer to
that question. There is another planned
correlative study within COG It is planned, so
think there would be certainly opportunity for
recomendati ons to expand or inprove the design of
that study. |If there are questions, issues?

DR. VWEISS: Can you clarify, that is the

study that you just briefly nmentioned, that is the
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ALL study, is that correct?

DR REAMAN. That's correct.

DR. VWEISS: Ckay, because | think that
woul d be very useful and very interesting
informati on to have

DR REAMAN:  Mal col m

DR SMTH | think it will be chall enging
in the context of ALL studies to isolate a
daunonycin effect since it is given primarily just
during induction, and then a different
ant hracycline is used during reinduction, and there
are so many other drugs that are given that are
ef fective.

You nay have better opportunity to find an
associ ati on between clinical outcome and daunonycin
PK with AML where there are fewer drugs that are
used, and the anthracycline probably has a
proportionately greater effect.

But that type of study would require the
limted sanpling in sonme future study.

DR REAMAN: Even with the AM., there is

still going to be the issue of confounding

file:///C)/dummy/03140NCO.TXT (56 of 323) [3/27/2006 2:57:46 PM]

56



file:///C)/dummy/03140NCO.TXT

addi tional drugs or conconmitant drugs that are
given with the anthracyclines.

Dr. Dagher.

DR DAGHER: Just to expand a little bit,
the issue here was that, you know, ideally, one
woul d want not only PK data, but al so sone rather
strong links to the clinical outconmes in the sense
that you woul d probably want to have sonething |ike
that if you were, for exanple, going to have
| abel i ng that proposes this approach to the dosing
as opposed to the nore traditional approaches with
all the limtations that Dr. Berg outlined already.

So, | guess a separate question would be
granted that we don't know nuch about the PK of
daunonycin historically, | suppose one woul d not
really be able to rely on previous studies that
had, as their goal, mainly the clinical outcomes,
and link that to the PK, because we don't have the
PK, | suppose.

So, given that, you talked really at the
end of your presentation on potentially this being

a stepping stone to studies that mght | ook at
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adjusting for body composition as part of the
primary question for the study.

| guess it's probably too early to discuss
details of those designs, but | think that is where
our concern was, that we would be at the end of the
day here with very inportant PK data, but not being
able froma practical standpoint to say okay, based
on this data, what would we recommend in terms of a
di fferent approach to the dosing unless we had
those future studies or sone other information
That is part of the concern quite frankly.

DR. BERG | think as with a ot of things
we do in children, there is some tension between
what the perfect study would be and what the doable
study is, and, you know, a perfect study | would
gi ve single dose daunonycin to patients at the sane
phase of the sane di sease and nake everything as
honogeneous as possible, but, you know, | think it
woul d take 30 years to do

This study, it takes the opposite
approach, which is to say that we will accept that

we are | ooking at a heterogeneous popul ation, and,
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in fact, we will try to let that heterogeneity
teach us as nuch as we can | earn by describing the
het erogeneity, as well as the pharnmacokinetics, but
I think that it is clear that there is considerable
addi tional work that one would want to do beyond
what is basically descriptive and exploratory in
this study.

If this were a brand-new drug, | don't
think we woul d expect to get all the data for its
use forever out of one study either. It is just we
have been using it for a long tine and we are
surprised by the kind of data that we don't have

DR VEISS: | think that it's a good
| esson as far as new agents cone along in terns of
maybe how to try to optimze information before
they start being used in nulti-agent regi mens where
it becones nore difficult to tease out the effects.
So, it's a lesson fromwhat we can take away from
the ol der drugs that we nmight want to not duplicate
as new agents cone al ong.

DR. SANTANA: But the study will |ook at

adverse events, so you will have that data
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obviously in the context of five other drugs, but
we know that there nmay be sone toxicities that are
associated with anthracyclines acutely, like
nmucositis and A, and things like that, or liver
enzynmes and things like that, so you will have sone
toxicity data.

You wi |l have the outcome data in ternms of
rem ssion rates although, you know, they are
probably going to be good, so you are not going to
be able to dissect that, but you will have that
dat a.

Now, whet her you are going to be able to
correlate it with daunomycin exposure, that's a
very different question, and | don't think you will
know t he answer to that maybe except in very small
subsets of patients, and then Stacy is right, it
will just be purely exploratory, but it could
| aunch a conplete different field of investigation
if you find those data, but | think we can't ask
the study to provide us all the outcone data |ike
we woul d have in a clean study with a single agent

for patients.

file:///C)/dummy/03140NCO.TXT (60 of 323) [3/27/2006 2:57:46 PM]



file:///C)/dummy/03140NCO.TXT

So, | think it is going to be alittle
bit, quote unquote "dirty," but that's the best we
can do. So, you are going to have to take it for
t hat .

DR. REAMAN. Despite the exploratory and
descriptive nature of this, | think there will be
important information with respect to how peopl e
use this drug. Sone people use this drug in
cappi ng doses and adjusting doses based on i deal
body weight. | nean despite protocols that give
speci fic guidelines, there are people who don't
foll ow t hose guideli nes.

So, | think there will be sone inportant
informati on that could be added to the existing
| abel despite not having all of the answers that,
as Victor nentioned, will come from hopefully a
series of successor studies.

DR. REAMAN: Mal col m

DR SMTH | guess | would ask Stacy to
comment on the issue. You know, Dr. Dagher raises
a question of what do we do about the rel ationship

bet ween daunomycin, PK, and outcone, but we al so
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have the rel ati onshi p between daunonmycin, PK, and
denogr aphic, and variables |ike obesity, and how
much i nformati on we can get fromthe latter, you
know, that may informus about dosing even when we
don't get the clinical outcome data correl ations.

DR. BERG Well, | think there are a
coupl e of approaches to that. One is that at |east
we will have sone data, which will frankly be ahead
of where we are right now.

The ALL cancer control study will take
their piece of the daunonycin pharnacoki netic data
and correlate it nore directly with remi ssion rate
and event-free survival, so that will, fromthe
poi nt of view of ny study, in effect be a subset
analysis, but |I think it will still be val uabl e,
and it will probably be a pretty decent size
subset .

Then, we are going to capture and | ook at
relationships with things Iike ethnicity and
obesity. One of the things that | think we
actually don't know for sure is how many patients

we expect to be obese in the future when they are
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getting their first dose of daunonycin, and | guess
at the rate things are going, it mght turn out to
be a pretty substantial proportion

If we find that patients over, say, you
know, a BM of 30, or sonething like that, have a
significantly | ower clearance, and particularly if
we think there is a hint of increased adverse
events, that might informthe design of future
studies at least as a scientific question, if not
as an actual recomendation for dose nodification

I wouldn't want to predict right now
whet her we will come out with dose nodification
recomendations fromthis study, but | would be
surprised if we didn't come out with questions
about it.

DR. REAMAN. So, maybe we can nove on to
the third area here, related to how the varied
i nfusi on regi mens, infusions of any duration |ess
than 24 hours, mght affect the interpretation of
any exposure-response rel ationships for daunonycin.

So, any concerns, issues here?

under stood, Stacy, that you have data with

file:///C)/dummy/03140NCO.TXT (63 of 323) [3/27/2006 2:57:46 PM]

63



file:///C)/dummy/03140NCO.TXT

doxorubi cin, but nothing even prelimnary with
daunomycin, correct?

DR. BERG No, but it's actually one of
the nice things about this pharmacokinetic nodeling
approach in general, is that the infusion rate and
the dose is just part of the nodel, and it's
accounted for, and it's quite straightforward.

DR. SANTANA: | amsorry, | read this, and
I mssed it mybe. So, for the targeted | eukem a
studi es, what are the infusion schedules that are
going to be used? It wasn't clear to ne.

DR. BERG For nost of the | eukem a
studies, the dose is usually at 25 ng/n2. | think
there is a few where it's 45 ng/n2. For nost of
them it is a short infusion

DR SANTANA: Short, |ess than an hour or
| ess than 30 minutes?

DR. REAMAN: It's less than an hour.

DR BERG Yes

DR SANTANA: So, it would be fairly
consistent. | guess the FDA question kind of

surmsed to ne that maybe there were different
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schedul es or infusion tinmes?

DR. BERG Yes, there is actually | think
more variability in the way peopl e use doxorubicin,
because there are sone studi es where people do
prol onged infusions. | think that that is |ess
comon i n daunomyci n, and when | | ooked through the
open COG studies, they are alnost all sone
variation on short infusion, which sinplifies
things, but even a longer infusion, really the only
reason | was kind of arbitrary in saying using |ess
than a 24-hour infusion, because if you go mnuch
| onger than that, then, you have to keep desi gning
different sanmpling schedules, and it was just too
hard, but that was just to nmake the study a little
more straightforward, not because it affects the
nodel i ng.

DR. REAMAN. But actually to point out
that this study is going to be done, not in
patients who are on a specific COG | eukem a study,
so there will be some variability even nmore so than
patients on the same study, but the other study

that Dr. Berg nmentioned in the high-risk patients,
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| believe that our uniform guidelines for
admi ni stration of daunomycin now say by short

infusion defined as | ess than 30 m nut es.

DR, DAGHER. Just to clarify that this was

i ntended to ask about the proposed COG study that
wasn't specifically targeted to ALL, certainly, the
ot her study, as you point out, would have nore
specific reginmens, and data from both woul d be very
hel pf ul obvi ously.

DR VEISS: As Stacy said, the criteria
said |l ess than 24 hours, so we thought there m ght
be a large range in variability of schedul es that
m ght be eval uated, but, you know, your
presentation indicated that that would be taken
into account in your modeling, so it was probably
| ess of an issue.

DR REAMAN. Dr. Smith, did you have a
question?

DR SMTH | was just going to say that
the high-risk protocols for ALL are IV push at 15
mnutes, so it would be that. | think the AML

studies in the past had |onger infusions | think
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that had to be continued about six hours for the

daunonyci n.

DR. VEISS: | just was wondering if |
could ask, | was going to ask Anne Zajicek, who is
here fromthe NIH, | don't nmean to put you on the

spot, but whether or not there are any other
questions of clarification, because, you know, the
NIH is a very active player in the off-patent
process.

DR ZAJI CEK: Good norning. Again, just
to recap, we had received these recomendati ons
through the Children's Oncol ogy Group to study
these drugs as we had received recommendati ons of
vincristine and actinomyci n-D and we were
interested in working with COG and the FDA and, you
know, advancing these trials, but, you know, again
the best way to do this is to nmake these as
practical as possible. So, |I think that addresses
our questions. Thank you

DR VEISS: W have a nunber of clinica
phar macol ogi sts at the FDA staff, who have al so

been very involved in helping us in terns of
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shapi ng the questions, so | would just like to just
turn to ny coll eagues and ask if we have all of our
questions addressed. Yes? kay, great. Thank you
very nuch.

DR. REAMAN. Thank you.

So, then, maybe we can nove on to the next
topic, which is nethotrexate, and the use of
hi gh-dose nethotrexate in the treatnent of acute
| eukeni a.

Dr. Mal colm Smith.

H gh- Dose Methotrexate: Safety and Toxicity

DR SMTH: | amgoing to provide an
overvi ew of nethotrexate clinical evaluations that
wi Il provide a background for the subsequent
di scussi ons of the proposed studies of methotrexate
through the Best Pharnmaceuticals for Children Act.

Pl ease note that there are a few m nor
changes on the slides | will be presenting from
what are in the handout.

[Slide.]

We have been in this business for a |ong

time as oncol ogy researchers. This slide rem nds
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you that we have 40 years of random zed trials
eval uati ng nethotrexate, you know, 41 years ago
now, the Acute Leukem a Goup B published a study
that | ooked at patients who had achi eved remni ssion
and conpared a | ow oral dose of nethotrexate to a
hi gher dose given intravenously, and the higher
dose intravenously was nore effective.

Here we are, 40 years later, and we are
still trying to learn the optinmal way to use
nmet hotrexate for children and adults with acute
| ynmphobl asti c | eukem a.

[Slide.]

In fairness to the researchers who have
been doing this for 40 or nore years, it is not
easy studying nethotrexate and particularly when
you get into high-dose nethotrexate and t he nunber
of variables that there are, any of which could
affect the efficacy and the toxicity of the
net hot r exat e.

When we think of high-dose nethotrexate,
we can think of 1 gninR of nethotrexate as POG

studied for years, or 2 gninR studied by Dutch
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researchers, 5 gnin2, which we have kind of

st andardi zed now i n COG and which the BFM group has
studied for years, or 8 gnin2 fromthe Scandi navi an
group, and all the way up to 33 gnmin2, which was
studied in the 1980s and 1990s.

It is not only the dose of nethotrexate
that we have to consider, it is the timng and dose
of leucovorin rescue. It has ranged from 24 hours
to 36 hours, 42 hours to 48 hours in various
studi es that have been reported.

The nunber of courses of high-dose
met hotrexate, ranging from21 course of high-dose
met hotrexate all the way up to 12 courses of
hi gh-dose nethotrexate, and that can have an
enor nous i mpact on both efficacy considerations, as

well as toxicity.

Then, added to the m x we have anot her way

of using nethotrexate intensively, called the

Capi zzi escal ating dose nethotrexate, escalating to
the hi ghest tol erable dose without |eucovorin
rescue and usi ng asparagi nhase rescue.

So, there are nore variables than we can
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study in probably a century.

[Slide.]

Let me briefly review some of the clinical
experience relating to the efficacy of high-dose
net hot r exat e.

There was a chil dhood ALL col | aborative
group that provided an overvi ew of CNS-directed
t her api es, and one of their analyses | ooked at
ei ght random zed trials that were asking a |1V
met hotrexat e question of therapy plus or mnus IV
met hotrexate with net hotrexate doses that ranged
from0.5 gmn? all the way up to 8 gm n2.

This neta-analysis found that the addition
of IV nethotrexate to either long-termI|T therapy
or radiotherapy with IT therapy reduced the overal
event rate by 17 percent, a nodest difference.

Interestingly, the IV nmethotrexate reduced
the non-CNS rel apse rate. 1In this neta-analysis,
no effect was found on the rate of CNS rel apses.

The caveat to this is that the
met a- anal ysi s comnbi ned di verse backbone regi nens

and that the nethotrexate doses weren't
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standardi zed, the | eucovorin rescue regi nens
weren't standardi zed, so all of the caveats
associ ated with meta-anal yses.

[Slide.]

But there was a difference, that
event-free survival had a p-value of 0.003, a
nodest benefit for the use of IV nmethotrexate
conpared to its non-use

[Slide.]

Now, there are several inportant studies
conducted over the |ast decade in North America by
POG and CCG, and | will describe several of these
briefly.

One was a POG 9005 study for B-precursor
ALL. This was a standard risk population, and it
used the old POG nethod of what we cal
i ntermedi ate dose or high-dose nethotrexate, 1
gm 2, and it conpared 12 courses of 1 gnmin®
net hotrexate to an intensive oral methotrexate
reginmen in which 30 ng/n2 was given every 6 hours
for 6 doses.

In this study, the continuous conplete
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remi ssion rate was superior for the IV nmethotrexate
conpared to the oral nethotrexate, so a benefit was
identified, but the caveat here, the critics of
this study will point to the fact that too nuch

| eucovorin rescue, in their nmind, was used in the
PO nmet hotrexate arm and that were a | ower anount
of leucovorin rescue provided in that arm perhaps
this difference woul dn't have been observed.

[Slide.]

We have anot her study from POG  This was
a study for T-cell ALL and | ynphoblastic |ynphons,
and this study investigated the addition of IV
met hotrexate 5 gnin2 to consolidation therapy, and
this study observed a clear benefit in terns of EFS
for the addition of high-dose methotrexate.

The EFS rates at 3 years were 86 percent
for high-dose nmethotrexate versus 72 percent in the
absence of hi gh-dose methotrexate, and the study
was cl osed early because it crossed a boundary for

event -free survival

Interestingly, in contrast to the overview

that | described previously, the primary difference
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inarns in this study was for CNS events, that
there was a lower rate of CNS relapses in the

hi gh- dose net hotrexate arm conpared to the arm not
recei ving hi gh-dose net hotrexate.

There was a caveat to this study, as well,
and critics of the study design will note that the
radi ati on was delayed in the no high-dose
met hotrexate arm and this may have resulted in an
i ncreased CNS event rate for the control patients
conpared to what night have been observed if
radi ati on had been delivered earlier

[Slide.]

The final two studies | wll describe | ook
at the Capizzi nethotrexate, Capizzi nethotrexate
delivered during interim maintenance, approxi mtely
the third nmonth of therapy, an 8-week treatnent
bl ock.

Capi zzi met hotrexate invol ves
adm nistering nethotrexate starting at a dose of
100 ng/n2, giving it every 10 days w t hout
| eucovorin rescue, escalating the dose to

tol erance. Asparaginase is given 24 hours after
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each dose of nethotrexate, and vincristine is given
on the day of nethotrexate adm nistration

Capi zzi met hotrexate was one conponent of
the augnented BFM regi men that CCG studied in their
1882 study and in their 1961 study.

In the 1882 study, this was high-risk ALL
patients wth a slow early response, and the
augnment ed BFM regi nen, including the Capizz
met hot rexat e, had superior outcome conpared to the
standard reginmen in which interi mnmai ntenance
didn't include Capizzi nethotrexate.

Thi s same approach was applied then to
rapid early responders in the CCG 1961 study, and
in this study, an inproved outcone for the
augment ed regi nen was observed in this rapid early
response popul ati on.

The caveat here in terns of attributing
this to nethotrexate is that the augnmented BFM
differs fromstandard COG BFMin nultiple ways,
addi tional doses of vincristine and asparagi nase,
and so the Capizzi nethotrexate isn't the only

di fference between augnented BFM and the standard
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BFM that CCG i s studi ed.

[Slide.]

But this slide does show that there was a
significant inprovenent in outcone. This is in the
rapid early response popul ation and the 5-year EFS
rates from80 percent at 5 years with the augnmented
BFM conpared to 70 percent with the standard BFM

[Slide.]

So the question of the day for the next 5
years or so, in 2006 and in the remainder of this
decade: What is the best way to adninister
met hot rexat e during the post-renission,
pr e- mai nt enance phase of therapy for children with
hi gh-ri sk acute | ynphobl astic | eukem a?

I would note that all the studies that we
are tal king about are for the high-risk ALL
popul ation, either high risk because of B-precursor
agent, white count, and other factors, or high risk
because of T-cell disease

[Slide.]

Now, this slide | show, whenever slides

like this are showed, schemas |like this are showed,
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the nmedi cal oncol ogists in the audience cringe and
wonder how you coul d possibly treat with protocols
this conpl ex.

There is actually an underlying sinplicity
behind this schenma, that basically, what we are
tal ki ng about are bl ocks of therapy, the induction
foll owed by consolidation. Interimmaintenance is
what we are tal ki ng about here for isolating
met hotrexate treatnent effects

This is foll owed by del ayed
intensification, which is basically the induction
and consolidation nore or |ess repeated, and then
mai nt enance therapy. So, it is not as conplex as
it |ooks.

The interimmaintenance that we are
tal ki ng about for these nethotrexate questions of
therapy are 8-week treatnent bl ocks. The two
approaches for using nmethotrexate that we are
considering are the Capizzi nethotrexate that |
have described previously, and the hi gh-dose
met hot r exat e

The hi gh-dose net hotrexate, we have now
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ki nd of standardized on in COGclinical trials is
basically the sane that the BFM has studied in
their studies in Europe, 5 gmn? given every two
weeks for 4 doses. The |eucovorin rescue is 15
nmg/ n2 begi nni ng at Hour 42

In this study, in the way Capizzi
met hotrexate and the hi gh-dose nethotrexate are
given here, vincristine is administered on the day
of methotrexate, and then in the case of Capizzi
met hotrexat e, PEG asparagi nase is given. For the
hi gh-dose nethotrexate, a | ow dose of oral 6MP is
adm ni stered daily.

[Slide.]

The two studies that are asking random zed
questions of therapy related to nmethotrexate are
the ALL0232 study for high-risk B-precursor ALL

This study uses a 2 x 2 factorial design
on an augnented intensity BFM backbone. It was
activated in late 2003, will enroll approxinmately
2,000 patients.

The first random zation, the factorial is

a question of dexanethasone versus predni sone
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during induction therapy.

In the second randomi zation, the one we
are interested in discussing today, is the one
during interimnmaintenance and | ooking at the
hi gh- dose nethotrexate that | described previously
versus a Capi zzi escal ati ng et hotrexate.

[Slide.]

The other study has a very simlar design

This is the 0434 study for T-cell ALL. Also, we
use a 2 x 2 factorial design on an augnented
i ntensity BFM backbone. This study is planned for
activation in the second quarter of 2006, and will
enrol |l approximately 1,200 patients over 6 years.
Again, a factorial design. The first
random zation here is a plus/mnus nel arabi ne or
Conpound 506U78. The nelarabine is given to half
of the patients during consolidation, delayed
intensification and nmai nt enance phases of therapy.
It is given in 5-day treatnent bl ocks that are
i ntercal ated between these phases of therapy.
The second randoni zation is the sane as

for the 0232 study, the hi gh-dose nethotrexate
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during interimnaintenance versus the Capizz
escal ati ng net hotrexate.

So, these are the two random zed studies
that we are tal king about for |ooking at efficacy
conparisons for these two ways of administering
hi gh- dose net hotrexate during interim maintenance,
but al so | ooking for conparisons of toxicity, and
particul arly neurol ogical toxicity.

[Slide.]

Let nme, before |I turn the podiumover to
Dr. Arnmstrong to discuss neurological toxicity in
detail, just say a few words about the neurol ogica
toxicity.

Fifteen to 20 years ago, neurol ogica
toxicity was clearly recogni zed as a sequel ae of
therapy for ALL, but it was ascribed al nost
completely to cranial irradiation, and there was a
belief at that tine that if we could just avoid
cranial irradiation, that neurologic toxicity would
be avoi ded.

So, a number of studies in the late

eighties, in 1980s and 1990s, sought to get rid of

file:///C)/dummy/03140NCO.TXT (80 of 323) [3/27/2006 2:57:47 PM]

80



file:///C)/dummy/03140NCO.TXT

cranial irradiation and substitute other
CNS-di rected therapies, both nore intensive
intrathecal therapy, as well as CNS-directed
t herapi es, |ike high-dose nethotrexate.

What we have learned in the interimis
that certainly methotrexate can have serious
neurol ogical toxicity. This is dependent upon how
many courses are administered and all of the
vari abl es that | discussed about hi gh-dose
met hotrexate. Intrathecal therapy, as well, can
have CNS toxicities.

In retrospect and fromwhere we sit today,
it is clear there is biological, biochenica
plausibility for the neurol ogical toxicity of
met hot r exat e

This table is taken froma review from
2003, and listing sone of the plausible nmechani sns
by whi ch nethotrexate may have neurotoxicity. The
reduction in |l evels of S-adenosyl nethionine can
decrease the nmethylation capacity in the centra
nervous system potentially leading to

denyel i nati on.
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I ncreased | evel s of honocysteine could
have toxic effects on the vascul ar endot hel i um
I ncreased | evel s of the sul phur-containing
excitatory am no acids could produce increased
neuronal excitability, producing seizures and other
toxicities, increased | evel of adenosine also
potentially producing neurotoxicity.

[Slide.]

So, where we sit today, we realize clearly
that nethotrexate can have neurol ogical toxicity,
bot h acute neurol ogical toxicity, such as seizures
that are observed with high-dose nethotrexate
occasionally, with intrathecal nethotrexate, but it
can al so be observed with oral |ow dose
met hotrexate, as was observed in the UT
Sout hwest ern experi ence described by Dr. W ni ck.

O nore concern than the acute
neur ol ogi cal toxicities are the chronic
neurol ogi cal toxicity, and Dr. Arnstrong wll say
much nore about this. Depending on the way the
met hotrexate i s adm ni stered, these may range from

severe | eukoencephal opathy to subtle findings on
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neur opsychol ogi cal testing.

What is proposed with the support fromthe
Best Pharmaceuticals for Children Act funds is to
eval uate neurological toxicity as an inportant
secondary endpoint for both the 0232 study and the
0434 study.

[Slide.]

So, in sumary, despite nore than 50 years
of evaluation and treatment refinenments, there
still remain inportant questions that need to be
addressed about how best to use methotrexate for
children with ALL.

Future use of nethotrexate shoul d be based
on data fromPhase Ill trials |like the ones that |
have described, that are |ooking both at efficacy
for the different ways of administering
met hotrexate, and also at toxicity endpoints, and
in particular, neuropsychol ogi cal endpoints.

DR REAMAN:. Thanks, Mal colm

Maybe we will have the other speaker and
then do questions for both of you

So, Dr. Arnstrong on the Cognitive
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Neurotoxicity Associated with Methotrexate Use

DR ARMSTRONG  Thank you.

Just as a correction, in your materials, |
amlisted as an MD. | amactually a Ph.D
psychol ogi st, but | think that speaks highly to
where we are in terns of transdi sciplinary research
in this area

[Slide.]

When we | ook at nethotrexate toxicity, we
have | ooked at this, and Dr. Smith has done a very
nice job in giving the background of how the
prot ocol s have been devel oped.

Prior to 1986, we had CNA prophyl axi s that
primarily involved CRT with or wi thout intratheca
met hotrexate, and what we knew in terns of
cognitive neurotoxicity as a long-termlate effect
was that we had |l earning disabilities.

In the early 1990s, a paper cane out that
actually consolidated in a review piece that the
majority of these difficulties were in slower
processing speed, in the ability to do visual - notor

i ntegration, sustained attention and concentrati on,

file:///C)/dummy/03140NCO.TXT (84 of 323) [3/27/2006 2:57:47 PM]



file:///C)/dummy/03140NCO.TXT

and nenory, and with significant inmpact on
mat hermati cs abilities in children.

[Slide.]

When we | ook at the data for what we know
about cognitive outcones, nost of the studies that
have been published have been based on the
POG- CCG COG cont i nuum of research

We have very few data published on
neurotoxicity or cognitive neurotoxicity using the
Capi zzi nmet hods, BFM with hi gh-dose nethotrexate in
other group trials around the world. So, this is
an area that needs nore work.

[Slide.]

POG 8602 was probably the first of the
studies that elimnated CRT and used triple
i ntrathecal chenotherapy for CNS prophyl axis.

Early on, there were noted transient white matter
changes. Rupert Nitschke and his group in Ckl ahoma
found those, but they largely resol ved when they
did a year followup after the initial treatnent
with the TIT.

No cognitive changes were noted in a study
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that | ooked at 1-year foll ow up, but when they

| ooked at 3-year followup after diagnosis, simlar
patterns seen for cranial irradiation were noticed,
sl owed, del ayed recall, general non-verbal ability
i mpairnments, problens with attention, notor speed,
vi sual notor integration, and we began to see what
has now been shown in five or six unrel ated studies
that girls were at greater risk for these cognitive
difficulties than were boys.

I like to pinpoint things. W submtted a
grant proposal to the NCI to conpare the CNS
prophyl axis and the introduction of the
i nternmedi ate dose nethotrexate for POG 9005 in 1989
as the study was being devel oped, and you keep your
pi nk sheets, and the one that | |oved about that
one was we got a good review, but the coment was
this isn't relevant, we are not radiating anynore
pertinent to Dr. Smith's coment.

[Slide.]

The original study involved conparison of
triple intrathecal chenotherapy versus nethotrexate

only for CNS prophylaxis. There was an
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unacceptabl e rel apse rate on the nethotrexate only,
so that part of the study shifted conpletely to
triples, but as the study progressed or early in
the study, we found acute neurotoxicity, seizures,
i magi ng abnormalities for about 7.8 percent of the
1,304 patients who were enrolled on the trial

[Slide.]

This led to a change and a sl owi ng down of
the devel opnent of the A-linked studies, and the
initiation of a study that originally | ooked at a
sanple of four institutions who had a total of 163
eligible patients. Forty-eight of those had acute
neurotoxicity and were not occluded, 45 patients
refused for a variety of reasons, leaving us with
54 patients who had no acute neurotoxicity, who
recei ved a non-contrast CT scan and a
neur opsychol ogi cal eval uati on

[Slide.]

Forty percent of the group had CT
abnornalities, 50 percent of those involved
calcifications, 30 percent white matter changes,

and 20 percent involved both calcification and
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white matter changes.

[Slide.]

O real concern to us was the finding
| ooking at cognitive function in this cohort of
children, and this slide denonstrates that
approxi mately 40 percent of the children had verba
or performance 1 Qs on standardized I Qtesting that
fell bel ow 85.

The typi cal percentage of the norma
popul ation is 16 percent, and of great concern was
the 15 percent with verbal 1Q less than 70 and
performance | s |l ess than 70, 20 percent there.
The nunber in the general population there is 3
percent. So, these were |arge nunbers for any
sampling nodel, admittedly given a small sanple,
but enough to give us sonme real concern

[Slide.]

As we began to | ook at those specific
functional areas in this particular group of
children, what we saw was once again here, the
group of children who wound up havi ng verbal and

performance 1Q significantly greater than the
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normal popul ation, a high |l evel of folks with 30
percent with difficulties in visual-notor
integration, particular problens related to nenory,
both visual and verbal menory in this particul ar
popul ati on.

[Slide.]

| didn't show this slide, but what we
found is white matter changes were associated with
bot h visual and verbal nenory, calcifications
primarily with visual nenory.

We al so saw a very significant and uni que
pattern of attentional problems, not hyperactivity,
but a pattern of slow processing speed and | ack of
responsi veness rather than inmpulsivity in this
popul ati on.

[Slide.]

As we move forward in our devel opnent of
our ALL trials, we expanded to 9605, which invol ved
hi gh- dose nethotrexate and triple intrathecal

There has been one small single
institution study with 24 children that found

verbal and performance nenory and vi sual nenory
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difficulties that are consistent with the findings
that we had for 9005, and they also reported that
78 percent of their 24 children had MR
abnornalities at sone point in the study.

We are now | ooking in COG at ALTEOL31l, a
| ate effect study that |ooks at MR-FLAIR and
neur opsychol ogi cal functioning in the foll ow up of
children on this study and one other trial

[Slide.]

So, the questions that we have are what
the mechanism There clearly is a potentia
vascul ar effect leading to the calcifications and
the anti-folate effects of nethotrexate in the
f ol at e/ adenosi ne pat hways are one of the rea
concerns. El evated honocystei ne has al so been
inplicated as are many of the other biochenica
mechani snms that Dr. Smith presented in his slide

There are sonme questions about white
matter changes and what is happening with the
demyel i nati on conponent, whether that is a
difficulty with growth of nyelin, whether it is

axonal restriction.
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There is also a question that cane from
our 9005 data, why only 40 percent, is there a
phar macogenetic risk that we can identify for
prediction.

[Slide.]

This slide just sinply maps out the nodel
that we are working on that links the potential of
the different types of treatnment of children with
cancer, of all types of cancer, what kinds of
gl obal inmpact that nmay have on brain devel opnent,
how that is related to specific functional areas
and what that translates into in ternms of
children's performance in school

[Slide.]

The questions for the study that we are
proposing is: Can outcones be predicted using an
interactive nodel of defined risk, genetic,
phar macol ogi ¢, structural, and acute events, and
neur odevel opnental trajectory?

[Slide.]

This point | think is one that is very

important, | talk about this with famlies. But
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when we think about toxicity, typically, in
chi | dhood oncol ogy perspectives, we are thinking
about acute cross-sectional sanpling, but when we
are looking at children, we are |ooking at
children's brains that may be inpacted in any given
time, and that inpact may affect what they can do
at the tine of the damage, but it may also, in very
i nteresting ways, affect the growmh and devel opnent
of that brain for many years to cone.

We do know that there are specific
functional abilities that are tied to brain
devel opment at specific age periods. So, |anguage
and gross notor skills develop very rapidly and are
the maj or consolidation point during the first two
to three years of life.

During the period of 3 to 6, 3 to 7 years
of age, we see devel opnent of the frontal cortex,
and the processing speed, the visual -notor
integration, the ability to tie your shoes instead
of using velcro, the ability to draw within the
lines, all of those kinds of tasks that come al ong,

and t his devel opmental course extends until the
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early 30s when nyelination and the devel opnent of
connecting structures in the frontal cortex finally
end, so nost of us over 30 really don't have
anything to | ook at.

[Slide.]

VWhat we have found in sone of our studies
with children who have had hi gh-dose irradiation
for brain tunors that we would apply and think
about in this area is that we may see devel opnent
of the brain prior to treatnent, that devel opnent
remaining relatively intact and those functiona
abilities remaining intact over time, but we may
see a sl owed or even inpaired devel opnent in those
abilities that would occur after treatnent.

[Slide.]

So, we have a fairly conpl ex nodel
devel opnentally, as well as treatnment that we are
concerned about, so that led us to the study that
we have with the BCPA project.

The overall project goals are to determ ne
the incidence and severity of nethotrexate

neurotoxicity associated with the Capizzi,
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escal ati ng those nethotrexate and hi gh-dose

met hotrexate treatments, and then to identify risk
factors and possi bl e nechani sns for neurotoxicity
associated with nethotrexate that lead to cognitive
i mpai rment .

[Slide.]

We have five projects that are associ ated
with this. The cognitive outcone is the primry or
the cornerstone of this to really be able to I ook
at what happens to the cognitive functioning of
these children over time, but we have other
projects that will | ook at devel opi ng and
i dentifying host polynorphisns that nay predict who
anong the treated popul ation are at increased risk
to determ ne whether acute transient episodes of
neurologic toxicity reflects simlar biochem ca
vul nerability and are predictive of neurocognitive
long-termeffects, to be able to study the
pat hophysi ol ogy of neurol ogi ¢ dysfunction through
an assessnent of the inpact of nethotrexate on
f ol at e- dependent bi ochem cal pat hways.

I woul d pause right here to say that this
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is a very inportant question because understanding
that folate pathway nmay have real applicability to
ot her non-cancer - based devel opnental disabilities
where the folate pathway is inplicated as in many
of the neurodevel opnental disabilities that are
genetically based, and finally, to identify areas
of selected vulnerability within the centra
nervous systemthat nmay predict or correlate with
neurocogni tive outcone in using diffusion tensor
imging. That is a longer terminitiative of the
progr am

[Slide.]

Dr. Smith has already described the study.
W intend to enroll about 432 children who have
hi gh-ri sk ALL treated on ALL0232 or 0434 and a
cohort of 72 sibling controls. Both of these
studi es involve conparison hi gh-dose nethotrexate
with Capizzi. 0232 also conpares dexamet hasone
wi t h predni sone.

We do have sone suggestions that while dex
may have a therapeutic benefit, it may al so be

associated with a higher risk for neurotoxicity,
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neur opsychol ogi cal toxicity, and there is

nel ar abi ne randomni zation for 0434. None of the
children in this study will receive cranial

i rradiation.

[Slide.]

This is a prospective repeated nmeasures
design that we are adding to the study. W wll
| ook at evaluations of children at the end of
i nduction, 12 nonths after rem ssion and 12 nont hs
off treatnent, and |ooking at the various issues
that | described a nonent ago

[Slide.]

We also plan to | ook at two age cohorts,
one which is younger, 12 nmonths to 155.9 nonths at
the time of diagnosis, and an ol der cohort. Each
of these age cohorts are being sub-grouped by age
at diagnosis, with randomdistribution between the
Capi zzi and hi gh-dose nmethotrexate arms, so we
don't have an age confound, and then within each of
those, we have three additional breakdowns.

[Slide.]

The areas of function that we are going to
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assess, | won't bore you with the names of the

psychol ogi cal tests, but we will be | ooking at

those things that we think are according to the
nodel and previous data nost inportant.

G obal intellectual functioning, nenory,
both visual and verbal, attention, |anguage base
for fluency and vocabul ary, the ability to plan and
organi ze, specific achievenent in the acadenic
areas, and adaptive behavi or and adj ust nment.

[Slide.]

Al'l children in the younger cohort will be
evaluated with the same primary test at Time 3, so
that we have conpl ete conparison there, and the
same applies to the ol der cohort.

Neur opsychol ogi cal tests, because of
devel opnmental issues in children change, and we
need to be able to have a firm foundation within
age cohorts, and the evaluation strategy for this
primary neurocognitive outcone is applied to areas
of specific function, so that we have cross-age
sampl es conpared at the same tinme point using the

sanme tests in the areas of nenory and attention and
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vi sual -notor integration, and the |iKke.

[Slide.]

I amnot going to go through all of the
hypot heses, those are in your handout, but they are
driven by two prinmary concerns. One, we are
hypot hesi zing that the children treated with
hi gh-dose nethotrexate will have a greater risk for
| ong-term neurocognitive toxicity, that there will
be an age conponent where younger children are at
greater risk, and that we will find and be able to
build some nodels that will help to predict that.

[Slide.]

The concl udi ng points. W know t hat
neurocognitive toxicity is no longer seen as a rare
event in treatnent of children with ALL. It is now
a significant |ate effect. However, we don't know
to what degree this applies to treatnent approaches
outside that of the POG nodels of the 1990s.

The opportunity to both prospectively
nmodel, and | think the nodeling conponent
est abli shing the nechanisns that will enable us

hopefully at sone point to take a newly di agnosed
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patient and say this is the child who is likely to
have acute or long-termcognitive toxicity, and
ei ther adjust our therapy or come in with early
intervention that may | essen that problemis
unprecedented for us.

Wth that, | will stop, so we can nove
forward with questions. Thank you

DR. REAMAN. Thank you.

Do we have any questions for either or
bot h of the speakers? Dr. D Agosti no.

DR. D AGOSTING The presentations were
qui te good obviously, and | think | followed nost
of themin terns of the details, but | have a few

questi ons.

In terms of the studies that Dr. Smth was

tal king about, | amnot clear on how the

random zation in the 2 x 2 factorial is going to
work. Are the subjects going to be assigned

i medi ately upon entry, or do they have to go
through a Phase | into Phase Il, and then get
assi gned?

DR SMTH:. | believe for both of the
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studies that the assignnment is nade after remni ssion
is attained--well, for the high-risk study, it has
to be random zation upfront, the ALL0232, because
that has an induction random zation, so patients
are assigned at the tine that they enter the
protocol to one of the four arns.

For the other study, | believe it is the
same approach, but they wait until after renission
is attained, and then are randoni zed at that point
to the four treatnent arns.

DR D AGCSTINO So, those that nake it
into rem ssion get then random zed for a bal ance.

DR. SMTH. They are random zed to, yes.

DR. D AGOSTING How long is the actual
followup going to be. You tal ked about accrual,
but I didn't catch the followup on it.

DR SMTH | don't recall details.
Usually, it is about two to three years after the

| ast patient.

DR D AGOSTING Similar to the Arnstrong,

you are going to have repeated visits through the

sequenci ng.
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DR SMTH. For the efficacy studies, you
know, for T-cell and for high-risk B-precursor ALL,
typically, the events will occur in the first three
to four years.

DR D AGCSTINO How are you handling in
some of the analysis with the dropout, and are
there other rescue type of nedications or other
procedures? Maybe that is not the right
vocabul ary, but what will you be doing as people
nove into different treatments?

DR. SMTH. Patients who have a rel apse
are off study, and then they are able to
potentially enter another COG rel apse study, or to
get - -

DR. D AGOSTING  So, when they go into
rel apse, basically--

DR. SMTH. The primary endpoints are
event-free survival, and that is the way it has

been with ALL studies historically.

DR. D AGOSTING WII there be dropouts in

terns of followup, and that will be a probl en?

DR SMTH:. There is some small rate, but
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for childhood ALL, that rate is snall

DR. D AGOSTING | have one question for
Dr. Armstrong. | didn't understand the sanple
size. The studies that Dr. Smith was suggesting
are going to be quite large, and you had, if |
heard you correctly, just 432 or something. How do
you sel ect those and the control s?

DR ARMSTRONG That will be done on a
continuous enrollnment in terns of accrual across
the institutional trial until we hit the power for
this particular study.

This is driven by--this is a phenonena
support fromthe BCPA project, but it is a very
expensi ve project.

DR. D AGOSTING You will be doing
stratification, and so forth?

DR ARMSTRONG W will be doing
stratification as we nove forward, so that we have
each of the arns of the study represented, so that
we are not confounding by the dex pred, nel arabine,
and the age at di agnosi s.

DR D AGOSTINO  Thank you.
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DR REAMAN: Dr. Adanson

DR. ADAMBON:. First, a coment follow ng
Mal col m's very nice historical review | think the
one | esson we pediatric oncol ogi sts haven't |earned
in 50 years is that we need to convene the caveat
committee before the study, and not after the
study, because | can guarantee you with the current
set, the comrittees are already gearing up, because
one group is not getting 6MP and one is getting
aspar agi nase, so we haven't | earned that |esson
unfortunately, and the caveat comittee will
convene probably in about five years for these
st udi es.

Now, ny question for Dr. Arnstrong,
because | think this is a phenonenal opportunity to
| earn sonething after a study is opened. One is,
is the idea that this is going to be happening at
all COG sites, and are there neuropsychol ogi sts who
are able to do this in a standardi zed way at all
sites? | will give you all three questions because
they are pretty straightforward.

WIl there be central review of the
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imaging for this, and lastly, are you going to be
| ooking at folate status rather than | ooking at the
drug, looking at its downstreameffects to see are
there fundanental differences in folate status in
these children that underlie the ultinmte
di fferences?

DR. ARMSTRONG The answers are--and | am
not the biochemist, so | amgoing to be a little
careful on that--but I know that the intention that
we have is that yes to the third question, that we
are not interested--we are interested in really
| ooki ng at what happens to the fol ate pat hway over
time, and to not ask the question of what is the
folate status is problematic.

Now, the question that comes in, that we
don't know the answer to, and that will be
nmoderately affected is that at the end of
i nduction, when we are enrolling these children and
col l ecting the pharnmacol ogi c sanples, they wll
have al ready been exposed to induction therapy, and
there is going to be nethotrexate involved in the

i ntrathecal component of that.
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So, | amnot sure the degree to which we
will be capturing that initial pre-induction sanple
given the stratification, the enrollment that we
have for this population. | don't know the answer
to that question. W may have it.

The answer to the cognitive conponent, the
neur opsychol ogi cal question that you asked first,
is we have really done a lot of work with this to
ensure that we are going to be able to do the study
including very significant travel dollars for
famlies to be able to travel to a site where there
is a psychol ogi st or a psychologist to be able to
travel to a site where the famlies are.

There are sone |licensing and credentialing
and liability issues that have to be worked out,
but we do have that in place. W have 163
psychol ogi sts in the COG right now who are on
pl ace, and we have also, for the first tine, funded
this study to cover, not only the testing, but al
of the other components that are clinically
appropriate, the devel opment of a conprehensive

report, a feedback session, and reconmendati ons so
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the famlies can follow up on the educationa
conponents for the children

So, | think we have addressed sone of the
hi storic chall enges to the neuropsychol ogi ca
testing conmponents in this proposal

DR. ADAMSON: And immging central review?

DR. ARMSTRONG And the imaging, yes, wll
be centrally revi ewed.

DR REAMAN: Ms. Eichner.

MS. EICHNER: Hi, Dr. Arnstrong. Just to
put this nore in a layman's termfor a parent to
under st and, your study is basically confirm ng what
we already know, is that kind of a way to put it?

DR. ARMSTRONG No, not actually. It will
confirmwhat we found in some small studies, in a
much | arger sanple, in a very systematic way.

I think that the thing that is nost
exciting about this study is that while we know
that we have a risk for neurocognitive outcones
with this treatnent, we have al so seen, as Dr.
Smith presented, this advancement in our treatnent

of ALL has had significant reductions of CNS

file:///C)/dummy/03140NCO.TXT (106 of 323) [3/27/2006 2:57:47 PM]

106



file:///C)/dummy/03140NCO.TXT

107
rel apse and has had significant inprovenents in
overall long-termsurvival, so there are sone rea
benefits of this treatnent.

What we know is that in the smaller
studi es that we have done, we have got a fairly
signi ficant neurocognitive outcone.

What this study will allow us to do, and
what | am nost excited about, is develop the
interdisciplinary data that will help us to
potentially map out why, and that is a crucial
i ssue for us because at this point, with every
new y di agnosed child treated on a high dose or an
i ntermedi at e dose net hotrexate protocol, we cannot
at the time of their diagnosis predict who is going
to have the problemfive years later.

This mechanismw |l help us to potentially
build the nodel. It is not a guarantee, but our
hope is that it will help us to build the nodel
that hel ps us understand what is the nechani sm by
whi ch net hotrexate causes these cognitive problens
and will lead us five years fromnowto the ability

to say at the tine of diagnosis, you are at risk,
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and then to get to the point of saying can we
change our therapy, so that we lessen this |ate
effect or are there other things we need to do for
those children who are at highest risk, so that
this is not alifetine conplication

That for ne is the step up beyond j ust
sayi ng what we al ready know.

MS. EI CHNER:  Anot her question is since
there is sone data out there, just posted on from
one of the famlies, will this be incorporated as a
standard |l ate effect followup, since there is
really no standard late effect foll owup for these
chil dren now?

You know, you would get off the treatnent,
you said yourself it's five and six years down the
line that children start experiencing, | nean not
al ways, but these effects, and these fanilies are
far away fromtreatnent, far away from
institutions, how are you going to follow these
chil dren?

DR. ARMSTRONG | think the answer to that

is that the Children's Oncol ogy Group has now
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devel oped a late effects program and part of that
|ate effects programis on our web site, is an
updat ed evi dence-based set of guidelines for every
known | ate effect of childhood cancer

There is a multidisciplinary group that
meets by conference call once a nonth to review all
new literature, and this list is updated once a
month. That is a mechani sm by which the broader
community is being exposed to what needs to be
done, not only for cognitive late effects, but for
heart | ate effects, risk of secondary nalignancies,
and the like.

The interest in the late effect here is
really high. | had the opportunity to do a
tel econference for one of the national groups |ast

year, was absolutely amazed that there were 1,800

phone lines with nore than 2,400 parents who call ed

in for that teleconference from39 states and 17
countri es.

So, | think the issue is that it is part
of an educational process, and as educati on goes

about, and we find out these kinds of inportant
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data that we hope to learn fromthis study, then,
we will have a nore informed pediatric oncol ogy
treatment group that will be able to integrate the
|ate effects into standard of care.

MS. EI CHNER:  Thank you.

DR REAMAN: Dr. Finklestein.

DR FINKLESTEIN. In your energing
cognitive deficit devel opnental pattern, you will
have a vertical line, you know, right through the
age of 3, which has been classically, froma
clinical point of view, the age we have al ways been
worried about in terms of, say, using radiation.

In your pilot data out of POG did you
find a significant difference in the younger
children versus the older children in terns of sone
of the deficits as you would predict fromyour
curves? That is part one of a two-part question.

DR ARMSTRONG W have a weak trend, but
with only 54 patients, the power was really not
adequate for that, and we didn't have as many
younger children in the cohort as we did ol der

chil dren.
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So, the answer is no, we didn't, but | am
not sure what that means.

DR. FI NKLESTEIN.  Well, | woul d expect
that you will.

DR. ARMSTRONG | think we will.

DR. FI NKLESTEIN: And then my question is
froma statistical point of view, how do you build
that into your study in terns of conparing the
treated patients versus normal controls?

DR ARMSTRONG Well, in terms of the
treated component, what we are doing is stratifying
by those age groups within the arns of the
treatnent study, so this is a relatively carefully
desi gned study, so that we have adequate nunbers of
patients at each age group treated with high dose
versus Capizzi on both the 0232 and the 0434
st udi es.

It is going to take us a little bit of
work to make sure that our sibling group al so
represents that same age distribution, so that we
have sonme conparison, so we are recruiting numbers

of children who fit into the younger category and
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nunbers in the older category that will match our
sanpl e.

So, we have a specific plan to nake sure
that that age distribution in the sibling group is
al so mai nt ai ned.

DR. REAMAN: Dr. D Agostino, did you have
a question?

DR D AGOCSTINO | did have one, but it is
probably not appropriate. | was wondering about
the informed consent that is going to go on here
with helping the children, but at the same tine,
hurting their cognitive function, and so forth, and

| don't want to detract fromthe questions that are

bei ng asked.
DR. ARMSTRONG | can answer the question
real carefully. | nmean that is part of our consent

process now. We now know there is a risk for late
effects. That is part of the consenting process,
and nost | RBs are now aware of the kinds of
concerns we have and require that as part of the
consent process.

DR SMTH. To address the question are we
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confirm ng what we al ready know, the one thing
woul d enphasize is that the POG data are using a
treatment that is very different fromeither of the
two arms here.

On the POG study, the nethotrexate was
given for 12 times, it was given every tw weeks,
so it was a certain type of |eucovorin rescue and
ot her intrathecal therapy. That approach
surprisingly caused the |level, you know, serious
neur opsychol ogical toxicity that Dr. Arnstrong
descri bed.

The avail abl e evi dence that we have for
either of these two treatnent regi mens suggests
that they are much | ess neurotoxic than this
approach that POG 9005 and a coupl e of subsequent
studi es were, but we haven't | ooked cl ose enough to
be sure about that, so | think this is the kind of
due diligence. W have got, you know, two
treatment approaches that both have reasons to
think they may be nore effective, one than the
ot her.

The ki nd of body of evidence woul d suggest
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that they are not going to be as neurotoxic as the
POG studies were, but we haven't |ooked closely
enough to be able to know that that is the case, so
I think this is trying to determ ne whether we, in
fact, are safer with these treatnent approaches
than we were with either cranial irradiation at
1,800 or 24 gray, or with the kind of very

i ntensive, frequent, you know, 12 doses of

hi gh- dose nethotrexate that were used in the POG
st udy.

I will say on the POG study, you know, we
had signals there that led us to nove away from
that approach. There was a high rate of seizures
and the observation of calcifications on CT scans,
you know, it was thought that that was somet hing
that you only observed with cranial irradiation,
and yet here it was being observed on patients who
had never seen cranial irradiation, so | think this
approach that we are taking here is very different
fromthe POG approach that was tried in an attenpt
to avoid cranial irradiation and the side effects

that were associated with that, but it actually
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turned out to cause serious neurological toxicity.

| hope it is clear that this is a
di fferent approach and that we really don't know
the answer to the question here of how severe or
whet her there are neurol ogical toxicities, what
they are, and what they night be associated with.

I did have one question for Dr. Arnstrong
The group that you were | ooking at from your
institutions for your study, there are 160 patients
and you had data on 50 patients.

DR ARMSTRONG  Ri ght .

DR. SMTH  So, are there data that the 50
patients were totally conparable with the other
patients, and mght--you know, clearly, there is
serious neurol ogical toxicity, but could there be
an overestimate of what it is because of the
mnority of patients being studied?

DR. ARMSTRONG That is a good question.
The way we got from 160 to 50, | think 48 of the
160 had acute neurotoxic events, so that was enough
to be able, I nean they were elinmnated fromthe

study right off the bat, so we were down to about
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We had about 42 or 43, | think, who
refused participation, and that is the group you
are asking about, and we don't know. | don't know
the answer to that. W had another 16 children who
never completed a CT scan, so that is another
group.

Their cognitive functioning didn't differ
significantly fromthe group that we studied, but
we don't know what their CNS status was by CT. So,
it's an excellent question we don't know the
answer, but it may affect the sizes of the effect
that we found.

DR. REAMAN: Dr. Santana

DR. SANTANA: Can you clarify for ne, |
couldn't determine fromreading the materials or
fromthe presentation, is neuroinmaging a part of
this study at the indicated tinme points in which
there are neuropsychol ogi cal assessnents, and if
so, what is the hypothesis behind that based on
hi storical data, potential no relationship or

rel ati onshi ps between inagi ng, and then functiona
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out come?

DR. ARMSTRONG  The neuroi nmagi ng conponent
of this hasn't been conpletely worked out. It
won't be conpleted at baseline. The plan is--and,
Dr. Reaman, correct ne if | amwong on this,
because | know we have had a nunber of discussions
in the |ast few weeks--but the plan is to | ook at
the di ffusion tensor imaging at the endpoint study,
but not along the way, am| correct on that? |Is
that our | atest thinking?

DR. REAMAN. Dr. Finkl estein.

DR. FINKLESTEIN. M question is to Dr.
Armstrong, but also to address perhaps M.

Ei chner's conment, and that is, we are aware as
clinicians that patients will devel op
neurocognitive challenges, therefore, right at the
begi nning, we are starting to nake our parents
aware of this, our psychologists are aware of this,
and we are starting active, shall we say, treatnent
interference to maxim ze our children's ability to
function at optinmal fashion.

Now, that is going to happen. How does
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that affect your study in terns of long term
because sonme of these patients fromday one wl|l
have an active programto naxim ze their potential,
some will not?

DR. ARMSTRONG We don't have a way to be
able to control that particular intervention, but
we will be collecting data on it, and one of the
conponents that we have built in by adequately
funding the conplete evaluation and all of the
clinical follow up, which we have not ever done in
any of our other studies, is also intended to be
able to collect at the very beginning, what are the
recomendations for that type of intervention that
cone out of the evaluation for each child and
study, and we will then be able to collect those
data, categorize them by types of intervention, and
| ook at themas a potential factor affecting the
out cone.

We don't have a way to do a random zed
intervention trial of the educational intervention
of a study of this magnitude. As you nentioned,

there are other trials nore carefully controll ed,
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that are | ooking at what are the specific
interventions that will work both at the |evel of
what happens when we have identified cognitive |ate
effects and sone of us who are now starting to

thi nk about can we use this nodel and devel op
interventions at the tine of diagnosis it wll
prevent, but the best we will be able to do with
this study is collect what was done to see what
degree of an effect it has on the outcone.

DR, REAMAN. Dr. Blaney, did you have a
question?

DR BLANEY: It was answered.

DR. REAMAN. Any ot her questions? Dr.

Wi ss.

DR VEISS: Are there still these
gender - based differences that you described earlier
on in some of the earlier POG data in ternms of some
of the neurocognitive effects of the treatnments?

DR. ARMSTRONG Well, we are going to | ook
at gender as one of the variables, and as Dr. Smith
said a few mi nutes ago, we don't know whet her that

is going to hold up with the treatnents that are
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bei ng conpared here.

It has been a fairly consistent finding
over all the studies in the '90s, and there is at
| east one snall study with about 30 patients out of
a European sanple, | think, a Scandi navian study,
that also reported a greater incidence of risk for
girls and boys.

So, the gender issue is something we wll
have to tease out, but we don't have the capacity
to control for that factor in the study.

DR. REAMAN. Dr. Smith

DR. SMTH: Could you comment on potentia
neurotoxic effects of steroids and dexanet hasone
and how that mght affect, you know, |ooking at the
met hot rexat e questi on here?

DR ARMSTRONG Well, | think that is a
real issue, because we once again have had sone
studi es that have suggested, and it is a small,
think there are two or three studies that have
shown or have suggested that children treated with
dexanet hasone may have a higher risk than children

wi t h predni sone.
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VWhat we will be able to do in this study
is that we are also enrolling children, so that we
have bal anced arns for the dex versus pred for the
hi gh- dose net hotrexate versus Capizzi, so that we
shoul d be able to answer that question at the end.

Questions to the Subconmittee

DR. REAMAN. Maybe we will address the
specific questions that we were given by the Agency
with respect to nethotrexate.

An objective of the two trials in patients
with | eukenmia, that we have heard about, is to
assess efficacy and safety of high-dose
met hotrexat e versus Capi zzi nethotrexate, which
i ncorporates increasing or escalating doses. Both
studi es seek to eval uate and answer questions about
several potentially inmportant drugs or reginens in
pedi atric | eukeni a.

Do the study designs, will they enable the
i solation and conparison of the effects of
hi gh-dose net hotrexate versus Capi zzi methotrexate,
and identify specific aspects of the designs nost

critical in delineating the effects of high-dose
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met hot r exat e.

Pl ease di scuss which of the study outcones
are nost relevant to assessing hi gh-dose
met hotrexate efficacy and toxicity, and the
adequacy and frequency of safety neasurenents to
assess toxicity, particularly the neurotoxicity.

I think we have probably al ready addressed
the adequacy and frequency of assessnments. Any
further discussion on study outconmes which are nost
relevant? Dr. Smth.

DR SMTH  Could you comrent in terns of
the tinme points? Wuld you anticipate that this is
sonething that is the first year, you know, should
be detectable in the first year, two years, three
years, four, you know, a chenotherapy-induced
neurotoxicity?

DR. ARMSTRONG  What we woul d expect to
see, based on prior patterns, will be if neurotoxic
events are nost likely to occur during the first 12
mont hs, actually, closer to the induction than the
end of the 12 nonths. There may be sone signs of

sonme difficulty that would show up, but nobst of the
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studi es have not found it at a year

Qur off-treatnment, three-year evaluation
is going to be the crucial endpoint, but the way
that we have built the timng will enable us to
really | ook at the pharnacol ogi ¢ pat hways that |
think are going to be crucial and help us to be
able to |l ook at the relationship of the
phar macodynam cs to that |ong out point.

DR. REAMAN: Dr. Reynol ds.

DR REYNOLDS: You nentioned that you
woul d be having a bal ance between the dex versus
pred armand the two nmethotrexate reginens. |Is
this study powered to actually detect an
interaction between those two?

DR. ARMSTRONG Yes, it is.

DR. REAMAN. | want to go back to Dr.

Fi nkl estein's question earlier about the fact that
some patients may actually be receiving sone
interventions, renedial interventions, and just to
clarify that although patients nmay be functioning
more normal ly as a result of those interventions,

being able to detect difficulties with the testing
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panel proposed with a battery will still be
evi dent .

DR. ARMSTRONG Yes, absolutely.

DR REAVAN: Dr. Adanson

DR ADAMSON: | wanted to nmake a coment
on Question 2(a) about the conparison of the high
dose versus Capi zzi methotrexate. | think the
great strength of the study being proposed is that
we will |earn al nost independent of whether the
primary studies sort that out, and the caveat
conmittees may, in fact, hold the day, and we may
not know the difference.

I think the general sense is that we are
goi ng to see hei ghtened neurocognitive effects in
the high dose versus Capi zzi, but as Ml colm
poi nted out, perhaps not to the magnitude that we
have seen in some of the earlier POG studies.

VWhat we are going to take away fromthis,
I am hopi ng, goes well beyond reci pe A versus
recipe B, and that is identifying the children who
are at risk for methotrexate neurotoxic effects

whet her they be |ow, internediate, or high dose,
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identify those children who are at risk and then
mnimze that risk and nake a much nore inforned
deci sion as far as what the risk-benefits of our
therapy are going to be.

The other fallout | think fromthis is
suspect as we do imaging in this |arge cohort, we
are going to find a renarkabl e degree of patients
who have imaging abnormalities, and right now-and
I am not an expert here--but my estimate is we
really have no way to interpret the large mgjority
of those abnornalities, so linking this imaging to
the neurocognitive outcone is going to be an
extrenely val uabl e resource, not only for
met hotrexat e, but across a spectrum of drug-induced
neurotoxicity.

So, | would urge that the Agency not focus
exclusively or even primarily on the high dose
versus the Capizzi, which is the primary aimof the
under | ying study, but rather a much greater
under st andi ng of drug-induced neurotoxicity in
devel oping children that | think is going to energe

fromthis.
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DR REAVAN:  Mal col m

DR SMTH: | would second Dr. Adanson's
conment that | think there could well be children
who are susceptible to the neurotoxic effects of
met hotrexate, and will it be able to identify
t hose.

I woul d caution, though, in thinking that
that hi gh-dose nethotrexate is going to be nore
neurotoxi c than the Capizzi. | mean we thought
that radiation versus hi gh-dose nethotrexate, you
know, would be safe if we got rid of the radiation,
and the oral methotrexate, the study that I
menti oned from UT Sout hwestern, you know, you can
i nduce neurotoxicity with oral | ow dose
met hotrexate if you deplete folate, you know, the
way they did in that study.

I think it really is unknown in terms of
what the relative neurotoxicities will be between
these two reginmens, but | agree that a strength of
this study could be in identifying, regardless of
regi nen, what children are nost susceptible for

phar macogeneti c or other reasons to this particul ar
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toxicity conpletely.

DR REAMAN:. If there are no other
comrents, do those responses address the concerns
of the Agency, or are there other issues?

DR VEISS: | think that probably covers
it. We knew these were very conplicated protocols,
answering a nunber of inportant questions, but I
think the discussions were very useful, and the
mai n i ssue is whether or not there was any
additional input particularly as the second
protocol hasn't been initiated yet, and there would
potentially be tine to nmake alterations if need be
totry to inprove again the quality of the data
that would cone out of that, but it is sort of hard
to improve on sonething that has been so | think
thoroughly vetted and worked out over the years.

DR REAMAN: W will take a 15-minute
break and reconvene at 10: 35

[ Break. ]

SESSI ON |

Phase 4 Requirenents for Deferasirox (Exjade)

Novartis Pharmaceutical s
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As Mandat ed under Accel erated Approval

DR. REAMAN. W are changing topics here.

We have a new panel of individuals, so maybe we
wi || reintroduce ourselves for the sake of those
new peopl e.

Dr. Pazdur.

Call to Order and Introduction of the Committee

DR PAZDUR  Richard Pazdur, Ofice
Director.

DR VEISS: Karen Wiss, Deputy Ofice
Director.

DR. ROBI E- SUH: Kat hy Robi e- Suh, Medi cal
Team Leader, Hematol ogy, Division of Medical
I magi ng i n Henmat ol ogy.

DR. RIEVES: Good norning. M nane is
Dwai ne Ri eves, Deputy Division Director, Medical
I magi ng and Henat ol ogy Products.

DR. SHASHATY: | am CGeorge Shashaty. |
the nedi cal reviewer for Exjade.

DR. D AGOSTING Ral ph D Agosti no,
statistician, fromBoston University.

DR, FINKLESTEIN. Jerry Finkl estein,
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hemat ol ogi st/ oncol ogi st from Southern California,
whi ch is now warner than Washi ngton, D.C.

M5. O CONNELL: Cathy O Connell, Patient
Representative

MS. EICHNER: Marilyn Eichner, Patient
Represent ati ve.

MS. CLIFFORD: Johanna difford, Executive
Secretary to the ODAC and the Pediatric Oncol ogy
Subcommi ttee, FDA.

DR. REAMAN. Gregory Reaman, pediatric
oncol ogi st from Washi ngton, D.C

DR. SANTANA: Victor Santana, pediatric
oncol ogi st fromSt. Jude Children's Research
Hospital in Menphis, Tennessee.

DR. ANDERSON: Barry Anderson, Pediatric
Oncol ogi st from NCl CTEP.

DR. BLANEY: Susan Bl aney, Pediatric
Oncol ogy, Bayl or Coll ege of Medicine.

DR BERG Stacy Berg, Pediatric
Oncol ogi st, from Bayl or Coll ege of Medicine.

DR ADAMSON: Peter Adanson, Pediatric

Oncol ogi st, Children's Hospital of Phil adel phia.
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DR SMTH: Malcolm Smth, Pediatric
Oncol ogy, Cancer Therapy Eval uation Program NCl.
DR. SCHREI BER: George Schrei ber,
Epi dem ol ogi st, from WESTAT, Rockville, Maryl and.
M5. WNNER  Susan Wnner, Patient

Represent ati ve.

DR REAMAN:. If | could ask Dr. Brittenham

to introduce hinself if he is on the line.

DR BRITTENHAM | am It's Gary
Brittenham Henatol ogi st at Col unbia University in
New Yor K.

DR. REAMAN. Thank you.

We have another Conflict of Interest
Statenment, which Ms. Clifford will read for us.

Conflict of Interest Statenent

MB. CLIFFORD: The foll owi ng announcenent
addresses the issue of conflict of interest and is
made a part of the record to preclude even the
appearance of such at this neeting.

Based on the submitted agenda and all
financial interests reported by the committee

participants, it has been determ ned that all
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interests in firnms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest at this
meeting with the followi ng exceptions.

In accordance with 21 U.S. C. 355(n)(4), a
wai ver has been granted to the foll ow ng
participant: Dr. Peter Adanson for ownership in a
sponsor's stock valued at less than $5,001. This
de minims financial interest falls under 5 CFR
Part 2640, which is covered by a regul atory wai ver
under 18 U.S.C. 208(b)(2).

A copy of this waiver statenment may be
obtai ned by submtting a witten request to the
Agency's Freedom of Information O fice, Room 12A30

of the Parklawn Buil di ng.

In addition, Dr. Patrick Reynolds has been

recused fromparticipating in this portion of the
meet i ng.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which an FDA participant has a financi al

interest, the participants are aware of the need to
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excl ude thensel ves from such invol venent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose products they may wi sh to conment
upon.

Thank you.

DR. REAMAN: Dr. Shashaty.

DR VEISS: If | may, while George is
comng up to the podium just to conment on this
particular topic, just to let the audience and the
conmmittee know, we are here to di scuss Exjade,
which is an oral iron chelator.

It was approved by FDA early in Novenber
| believe, of just this past year, so it has only
been recently approved, but we thought, because of
the inportance of this drug in the pediatric
hemat ol ogy/ oncol ogy comunity, nunber one, it would
be very good to review the basis for approval for
this group of experts as this drug was taken before

BPAC, which is the Bl ood Products Advisory
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Conmittee, the end of Septenber to discuss the data
available in the nmarketing application, and was
recomrended for approval by the comrmittee at that
time.

But we thought it would be very inportant
to discuss the basis for approval with this body of
experts, as well, because of the use of this drug
among the types of individuals that are represented
around the table, and then al so because the drug
was relatively recently approved and there are
there are a nunmber of outstandi ng Phase |V
commitnents that have been agreed to between the
FDA and Novartis, to ask the commttee's input on
how best to optimze the types of information that
could go into Novartis' thinking as they devel op

the studies to neet the Phase |V commitnents.

Thank you.
FDA Presentation
DR SHASHATY: Good norning. | am George
Shashaty. | amthe medical reviewer for Exjade

Exjade is also referred to as deferasirox, and

during the INDit was referred to as ICL670, if you
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have any know edge of those nanes.

[Slide.]

A few words about iron nmetabolismin
general . There is a bal ance between iron intake and
iron excretion. lron is very highly conserved in
the body. Generally speaking, particularly in
adults, about 1 to 2 mlligrans of iron are
absorbed and 1 to 2 milligranms of iron are
excreted. The normal total body iron is about 3 to
5 grans dependi ng on age, sex, et cetera.

The normal liver iron concentration is
usually less than 1.5 mlligrans of iron per gram
of dry weight, and there is a relationship between
liver iron concentration and total body iron and
mlligrams per kilogram |If one nultiplies the LIC

by about 10.6, that gives you the total body iron

It is believed by sone that the safe |iver

iron concentration is somewhat below 7 nmg of iron
per gram of dry weight. One unit of bl ood
transfusion contai ns approximately 200 to 250 ng of
iron. \Wen that blood is infused into a person,

basically, none of that iron comes out.
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After a person has received approxi mately
100 mlliliters of blood per kilogram translated
to about 15 or 20 units of blood in a 50-kil ogram
person, it is likely that the LIC will have
i ncreased to sonewhat above 7 milligrans of iron
per gram of dry weight, and this iron affects
primarily the heart, the liver, and the endocrine
organs, and the main cause of death in such persons
is related to heart disease.

[Slide.]

Exjade is a new oral iron chel ating agent.

It has orphan drug designati on because of the
nunbers of patients who might be treated. Because
of early pronmise, it was granted fast track
designation at a priority review, and it received
accel erated approval on Novenber the 2nd of 'O05

Its indication is for the use in the
treatment of chronic iron overl oad from bl ood
transfusions in both adult and pediatric patients
who are at |east 2 years of age.

[Slide.]

I am sure nost of you are aware of this,
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the traditional therapy for henpsiderosis has been
def eroxami ne. This drug has been avail abl e since
the m d-1960s. The problemwi th the drug is that
it must be parenterally adm nistered.

Because of its short half-life, it has to
be adm ni stered over half of the day, and it has to
be given al nost every day of the week, and this
| eads to problens with conpliance. However, |
think there is some reasonabl e know edge t hat
suggests that deferoxamine is useful in preventing
death, particularly fromheart involvenment wth
iron overl oad.

In the trials that were conducted with
Exj ade, the conparator was al ways def eroxam ne
because it was believed that placebo trials could
not be carried out.

[Slide.]

The studies that were reviewed in the
eval uation of Exjade are listed on this slide.
There were five studies. | would just say that the
primary study that was | ooked at was 0107, which

was a randonmi zed, open-label, controlled trial that
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enrolled 586 patients. Al of these patients had
bet a-t hal assem a and they were age 2 or greater

In all of the studies, basically, the
endpoints were liver iron concentration at baseline
conpared to liver iron concentrations at 48 weeks.
Sone of the studies, for instance, the 0105, was
basically a dose-finding study.

In 0106, which was non-conparative, these
enrolled only pediatric patients. There were 40 of
themall together. Then, there was a
non-conparative trial, which is supportive in
patients who had either beta-thal assem a or
patients who had other chronic aneni as.

About half of the patients in this group
had nyel odyspl astic syndrone, and then about 30 or
so of the patients had Bl ackfan Di anond syndrone
and about 20 patients had other m scell aneous ki nds

of transfusi on-dependent aneni a.

Finally, there was a Study 09, in which 95

patients with sickle cell syndronmes were treated
with Exjade, and this was reviewed primarily or

only for safety although now the conplete trial has
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been submtted to the FDA for review

[Slide.]

So, we are focusing primarily on Study
0107. As we nentioned, it's a randomi zed,
def er oxani ne-control | ed, open-Ilabel, parallel
group, multi-institution

In this trial of the 586 patients, it
shoul d be noted that there were 299 patients who
were | ess than age 16, and of those 299 patients,
154 received Exjade and 145 recei ved def er oxan ne.

The dose of the drugs to be used was to be
based on the liver iron concentration at baseline.
In other words, if a person had a relatively |ow
i ncreased value of LIC, a | ow dose of either Exjade
or deferoxam ne was to be used, a higher dose woul d
call for a higher dose of either Exjade or
def er oxami ne.

The study was to be decl ared non-inferior
based on the difference in what was referred to as
the success rate in patients who received Exjade
versus those that received deferoxam ne, and there

were significant problenms with this, which |
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basically won't get very nuch into.

[Slide.]

The denographics in Study 0107, Exjade on
the left, deferoxami ne on the right, basically, the
denogr aphics were very sinilar between the two arns
of the trial

[Slide.]

One of the problens, as | nentioned
before, the Exjade dose was prespecified according
to the baseline liver iron concentration. One of
the problems with the study was that the
def er oxam ne dose was prespecified according to
baseline LIC, however, in patients who had been
recei ving def eroxam ne successfully prior to entry
into the trial, those patients could continue on
the dose that they were previously receiving.

What has to be brought forward here is
that about 97 percent of all 586 patients entered
into the trial had previously been on deferoxam ne
prior to entry into the trial. Wat happened was
that a number of patients who, by LIC should have

had a | ower dose of deferoxam ne actually received
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a hi gher dose of deferoxam ne in conparison to the
Exj ade-treated patients who, in essence, all
recei ved the protocol -specified dose

[Slide.]

The primary efficacy analysis reveal ed
that the success rate, as defined by--and | am not
going to go into exactly what it neant, but it
depended on the liver iron concentration at end of
study conpared to the liver iron concentration at
basel i ne--the success rate for patients treated
with Exj ade was 52.9 and deferoxanmine 66.4 with a

difference of 13.5 percent.

Now, the margin that had been sel ected by

the protocol was that the difference, the 95
percent confidence interval for the difference
bet ween the Exj ade-treated patients,
def er oxami ne-treated patients, could not exceed
m nus 15 percent.

One can see here that the 95 percent
confidence interval revealed that it was at |east
-21, and therefore, the trial could not be

consi dered successful in denonstrating
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non-inferiority.

[Slide.]

However, anal ysis of secondary endpoints
showed that in the Exjade-treated patients and the
def er oxani ne-treated patients, the change in liver
iron concentration frombaseline to end of study
was -2.4 ng Fe/g dw versus mnus 2.9 for the
def er oxam ne-treated patients.

I think that we have to renenber that
these persons were continuing on relatively
vi gorous transfusion regi nens, and one woul d have
expected, and | think the natural history would
have suggested very strongly, and there was even
sonme indication in patients treated with | ow doses
of some of the drugs, that in the face of
continui ng transfusions, |ow doses of these agents
could not lower the liver iron concentration

[Slide.]

In addition, the patients who received

Exj ade in the higher doses, which were the 20 to 30

mg/ kg/ day, the | ower dose patients, who had | ower

liver iron concentration at onset, received either
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5 or 10 ng of EXxj ade/ kg/ day.

If one segregates out the patients who
received 20 or 30 ng/kg/day, the reduction in |iver
iron concentration is even greater

[Slide.]

This is the nean change in liver iron
concentration from baseline by age group. They
were divided into patients between 2 and 6, 6 and
12, 12 and 16, and greater than 16, and one can see
that in all of the subgroups, there was a
dimnution in liver iron concentration over the 48
weeks of the trial

Now, these are for all doses, not just 20
or 30 ng/kg/day. This is in conparison to the
changes that were seen in patients who were treated
with deferoxam ne, and there is a reasonabl e
equi val ence over the age groups except that there
is just this one group of from2 to 6, whose
reduction in liver iron concentration seened to be
somewhat | ess than patients treated with
deferoxamine, and it just called our attention to

that particul ar subgroup.
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[Slide.]

At the tine that the liver iron
concentrati on was changi ng, there were al so studies
made on serumferritins, and this slide shows the
changes in serumferritins dependi ng on whet her the
patient was given Exjade in a dose of 5, 10, 20, or
30 ng/ kg/ day, or was given deferoxani ne 25, 25 to
35, 35 to 50, and greater than 50.

One can see these are the Exjade-treated
patients at | ow doses, Exjade-treated patients had
an increase in serumferritins over the course of
the year at doses of 5 and 10 ng/kg/day, but at 20
ng/ kg/ day, they were reasonably stabilized despite
receiving transfusions, and then in patients who
recei ved 30 ny/ kg/day, there was a reduction of
about 1,000 ng/m of ferritin in those patients.

[Slide.]

So, the efficacy summary is as foll ows.

Al t hough the pre-specified primary endpoi nt was not
met, treatnent with either Exjade or deferoxam ne
reduced the liver iron concentration from baseline,

and this occurred in the face of a continuing
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transfusi on requirenent.

Secondary endpoints, including the changes
in liver iron concentration and changes in serum
ferritin levels are consistent with a treatnent
ef fect of Exjade.

[Slide.]

Now, in addition to Study 0107, there was
a supportive study. This was a non-controlled
trial, a single-armtrial of patients who had
either beta-thal assem a, there were 85 subjects
here. Mst of these patients were described as not
had good success with deferoxam ne treatnent or
were non-conpliant wth deferoxan ne treatnent, and
then there were 99 subjects who had ot her kinds of
anem a.

As we mentioned before, about 45 of these
pati ents had myel odyspl asti ¢ syndrone, about 30 of
these had Bl ackfan Di amond syndromne, and the
remai nder had ni scel | aneous ki nds of
transf usi on- dependent aneni a.

In this Trial 0108, 15 patients with beta-

thal assem a and 20 patients with rare anem as were
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age less than 16, so that was the pediatric
exposure popul ation

The dosi ng scheme was the same as in 0107
O course, there was no deferoxamne armin this
trial. The change that was eval uated was that in
liver iron concentration.

[Slide.]

In this population, for all patients
treated with Exj ade there was a change in |iver
iron concentration of minus 4.2, again in the face
of continuing transfusions. |f one |ooks at the
patients who received 20 or 30 ng/kg/day of Exjade,
the difference in LIC at 48 weeks conpared to
baseline was -5.5 ng Fe/g dw.

[Slide.]

So, we believe that efficacy had been
shown in this group of patients based on Study 0107
and Study 0108 as a supportive even though the
prot ocol - speci fied endpoints did not revea
non-inferiority to deferoxam ne.

[Slide.]

To nove to the safety aspects of Exjade,
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these are the popul ations of patients who received
the Exjade therapy. There were 421 patients who had
bet a-t hal assem a. There were 99 patients with rare
anemni as.

As | mentioned, we evaluated the sickle
study only for safety because that is all the data
had matured for, a 12-nonth study, 132 patients
receiving Exjade. There was at the tine of
submi ssion of the NDA, 51 patients who had been on
Study 0105, which was a dose-finding study, who
were continuing on an extension of Exjade therapy,
and these had extended up to 35 nonths. They were
all in patients with beta-thal assemn a.

Then, there were an additional 237
patients, sone of whom had bet a-thal assem a,
others, volunteers, who were in various studies,
phar macoki netics, there was a QT study, there were
studies in maxi mumtol erated doses, et cetera, but
there were 237 of those patients, but the bul k of
the patients for clinical studies are here.

[Slide.]

The pediatric safety popul ation, al
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Exj ade-treated patients, first of all, there were
52 patients that were between 2 and | ess than 6
There were no patients bel ow the age of 2. Then,
there were 121 between the ages of 6 and 12, and
119 between the ages of 12 and 16.

As can be seen, nost of the patients had
beta-thal assema. There is a significant group of
patients, particularly the somewhat ol der children,
in the sickle cell population, as well.

[Slide.]

Now, | just wanted to show you sone of the
not abl e di fference in adverse events that occurred.
Now, we are referring only here to the pivota
Trial 0107, and one can see the Exjade-treated
patients and the deferoxam ne-treated patients, any
adverse event, no difference, however, there was a
greater frequency of gastrointestinal synptons, 42
percent conpared to 31 percent, and these chiefly
had to do with abdom nal pain, diarrhea, nausea,
vomting, et cetera.

Skin rash. Skin rash is seen in a greater

proportion of patients receiving Exjade than those
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recei vi ng def er oxam ne.

There was an increase in creatinine of
greater than 33 percent on two consecutive
measurenents in patients treated with Exj ade, 38
percent versus 14 percent in patients treated with
def er oxam ne

There was an increase in transam nase in
5.7 percent of Exjade-treated patients conpared to
1.7 percent of deferoxam ne-treated patients.

There was a greater frequency of heavy
proteinuria, 18.6 percent of Exjade-treated patient
compared to 7 percent of deferoxan ne-treated
patients.

Then, there were hepatobiliary problens,
particularly gallstones, cholecystitis, and the
like seen in patients treated with Exj ade 4.7
versus 1.7 in the deferoxam ne-treated arm

[Slide.]

So, the adverse events, we grouped into
organs. First of all, in 0107, again only this
study, the increase in serumcreatinine triggered a

dose reduction or interruption in about 11 percent
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of the patients who were treated. That was based
on the protocol which required the doses to be
reduced when serum creatinine rose greater than 33
percent above the baseline.

The increase in creatinine appeared to be
dose-dependent, 2.6 percent at 10 ng, 8.3 percent
at 20, and 20 percent at 30. Now, there were no
reports of renal failure even through these
patients who had received the drug for up to 35
mont hs, but there were only 51 of those patients,
but there were no reports of renal failure.

I'n none of the deferoxam ne-treated
patients was the dose reduced as a result of an
increase in creatinine. There wasn't a provision
for that in the protocol

[Slide.]

The second organ of concern is the liver,
and in Study 07, increased transam nases of greater
than 5 tinmes the upper linmt of normal occurred in
5.7 percent of Exjade-treated patients and in 1.7
percent of deferoxam ne-treated patients.

There were two reasonably cl ear-cut cases
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of drug-induced hepatitis including one who had a
rechal | enge, both of whom had |iver biopsies. In
addition, increased transam nases led to the

di scontinuation of Exjade in two additiona
patients, and increased transam nases |ed to dose
adjustnent or interruption in three Exjade-treated
patients.

Bilirubin | evel s were not too hel pful,
because during the course of the trial, at one
poi nt or another, about a third of all the patients
had an el evated bilirubin level, and that did not
seemto be correlated with any of what were
considered to be hepatic effects of the drug.

[Slide.]

There were adverse events that were noted
in some of the special senses. |In 1 Exjade-treated
patient, age 18, the drug was discontinued because
of cataract formation. In 2 deferoxam ne-treated
patients, age 18 and 36, cataract fornmation

occurred, but the drug was not stopped.

There was di m ni shed hearing in 9 patients

receiving Exjade fromages 5to 33, and in 7
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patients receiving deferoxamne fromages 7 to 38,
and the drug was interrupted in 2 patients because
of that.

Di m ni shed hearing and cataract fornation
have been wel| described in deferoxam ne-treated
patients. There was 1 patient who devel oped
vertigo, 1 patient receiving Exjade who devel oped
vertigo, but there was no intervention in that
patient.

[Slide.]

So, our safety summary shows that the nmain
organs of concern are the kidney and the |iver
particularly over the long term that
gastrointestinal and dermatol ogi c adverse events
appear to be manageable. In a lot of these
persons, reduction in dose, tenporary reduction of
dose or interruption of dose, and then
reinstitution of the drug overcomes the adverse
events that are seen

Qur concern is that the frequency of
unconmmon and perhaps inportant adverse events is

not known because the safety population is limted.
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There were only about 700 patients all together
treated with Exjade in all of the trials.

The frequency and types of adverse events
associated with the really long-termuse of this
drug is not known, and, of course, the likelihood
is that in patients who require Exjade, Exjade wll
be used for the remainder of their Iives.

[Slide.]

There were sonme pediatric issues that
caused us sone concern, and these are the
differences, and so on. The efficacy and safety of
Exjade in children and adults appeared to be
simlar except possibly in children |l ess than age
6

In Study 07, there were 30 children under
the age of 6, and conpared to all the patients
treated with Exjade, first of all, the clearance of
Exj ade was greater by about 50 percent, the nean
iron intake fromtransfusion was generally greater
in younger children age 2 to 6 than they were in
the ot her popul ati on, 0.48 ng/kg/day versus 0.037,

so they have a greater iron intake.
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In this particular cluster of 30 patients
in 07, there were increases in serumcreatinine on
two consecutive occasions in half of that
popul ation versus 36.8 percent in patients who were
above the age of 6 who received Exjade.

In the age 2 to 6, rash and vomting were
| ess common, diarrhea was sonmewhat nore conmon.

As best could be determined fromthe
trials, and growm h and devel opment was an i nportant
part of the observations, as best could be
determi ned over 48 weeks of the trials, growth and
devel opment appeared to be nornal

[Slide.]

The dosi ng of Exjade that appeared in the
package insert, then, is that the recomended dose
is 20 ng/kg/ day, because we know that doses between
5 and 10 ng are ineffective in decreasing |iver
iron concentration, and that therapy should be
commenced after the transfusion of approximately
100 m/kg packed red cells with a persistent serum
ferritin of 1000 nctg/L.

Thi s busi ness about persistence rul es out
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the other situations in which serumferritin may be
raised. |It's an acute phase reactant, but when it
is persistently raised, that really is conpatible
only with a diagnosis of henosiderosis.

Changes in Exjade doses are based on
frequent determ nation of serumferritin, but it
shoul d be renmenbered that in the clinical trials,
the dosing was based on |iver iron concentration,
but we have no reason to believe that in clinica
practice, patients will have to have a liver bhiopsy
at periodic intervals to deternine the need and the
dose for Exjade, and there is a correl ation between
serumferritin and liver iron concentration, not
perfect, but | think clinically acceptable.

[Slide.]

So, the benefit/risk assessnent for
Exj ade, patients treated at the higher doses of 20
to 30 ng/ kg/day, there was either a leveling or a
decrease in liver iron concentrations even though
the patients continued to receive transfusions,
this, I think is an event in itself.

We are wary, however, because Exjade is
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associated with sone clinically inportant adverse
events and | aboratory abnornalities. Mst of these
appeared to be non-serious, but | think because the
safety database is |limted, we want to have a

| onger experience with the agent.

Al t hough we have reasonably good
retrospective data that indicates that the use of
def eroxanmine is associated with a reduction in
morbidity and nortality, particularly from cardiac
di sease, we do not yet have data which indicate
that there is going to be a reduction of norbidity
and nortality due to transfusion-rel ated
henosi derosis in Exjade-treated patients although
t hi nk anybody woul d think that the likelihood of
that occurring is high.

[Slide.]

These are sonme of the post-marketing
commitnents, you will hear nore about them shortly.
We wanted to nmake sure we knew what was happeni ng
to children between the ages of 2 and 6

We want to know nore about the efficacy

and safety of the dose of Exjade at 20 ng/kg/day in
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persons with an LIC |l ess than 7 ng Fe/g dw, because
in the studies that were conducted in support of
the NDA, these patients who entered the trial with
an LIC below 7 were treated with either 5 or 10.
They were not treated with 20 or 30, and we don't
know, particularly | think about the safety in that
cluster of patients.

In an attenpt to get a handle on what is
going to be the norbidity and possibly nortality of
the i nprovenents associated with Exjade, | think we
need to know sonet hi ng about the iron concentration
in the heart and cardiac function in patients who
are treated with Exjade. W don't have that
i nformati on at hand.

Finally, completion of the studies in
patients with sickle syndronmes, which was done, and
conpl eti on of the ongoing extension studies, which
are in the process of being done.

[Slide.]

There are the brief discussion and
question, considerations for the panel: Ilong-term

use in pediatric patients particularly between the
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age of 2 and 6, the use of Exjade anbng patients
with lower liver iron concentrations at baseline,
and finally, the cardiac effects of the use of
Exj ade.
Thank you.
DR. REAMAN. Thank you.
Sponsor Presentation

Novartis Pharnaceuticals

Post Marketing Commtnents with Exjade (NDA 21-882)

DR. CAPDEVI LLE: Good norning, nenbers of

the coomittee, M. Chairman, |adies and gentl enen.

I am Renaud Capdeville from dinical Drugs

Oncol ogy at Novartis Pharmaceuticals. After the
presentation of Dr. Shashaty which describes for
you the basis for the approval of Exjade, the
purpose of ny presentation is to take you through
the post-approval commitnents agreed upon with
Exjade in the treatment of transfusional
henosi derosi s focusing on the pediatric aspect of
this conmitnent.

(Slide.)

To address any questions you may have on
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t he managenent of these patients and on the
interpretation of the data with Exjade, we have
with us today two consultants. Both were involved
in the clinical devel opnent of Exjade and both
attended the | ast advisory commttee neeting in
Sept enber | ast year.

First, we have Dr. Al an Cohen
Physi ci an-in-Chi ef and Medi cal Director of the
Thal assem a Program at Children's Hospital in
Phi | adel phia. Then we have Dr. Rai nund Hirschberg,
Prof essor of Medicine at the Division of Nephrol ogy
at UCLA Medical Center.

(Slide.)

So, in the context of what is a rare
orphan indication, the risk/benefit assessment of
Exj ade has been based on the evaluation of a large
and conprehensive set of clinical studies which
enrolled a total of 1,005 patients followed for at
| east one year.

After the initial NDA filing, another six
mont hs of foll ow up became available in the context

of 120-day safety update. But, inportantly, 45
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percent of these patients were children within the
age of less than 16 years and 292 of these children
were actually initially treated with Exjade.

Later on, as you will see in the
extension, the mgjority of these children actually
were treated with Exjade.

Now, despite the fact that a | arge
majority of patients enrolled had received prior
def eroxam ne therapy, this pediatric population, in
particular, had a very high |evel of iron burden at
the baseline as neasured by liver-iron content of
serumferritin and therefore was consi dered as
havi ng a very high unnet nedi cal need.

But, obviously, the further evaluation of
the long-termtherapy of Exjade with Exjade in
pediatric patients is a nmajor objective of the
post mar keti ng program (Slide.)

Bef ore Exj ade becane avail able, the only
therapy that was available in the United States was
def er oxani ne. Because of its pharnacokinetic
profile, the drug has to be given, as you have

heard, as a conti nuous subcut aneous i nfusion at
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| east 8 to 12 hours every night, five to seven
nights a week. This, obviously, |eads to problens
of conpliance, to an altered quality of life and,
ultimately, to nany patients being treated
suboptimal | y.

So, in this context, Exjade addresses a
hi gh unnet nedi cal need and, in fact, provides the
first orally available iron-chelation therapy in
the country.

(Slide.)

This is the indication that was granted
| ast Novenber and it is for the treatnment of
transfusion iron overload for patients with an age
of two years and above.

(Slide.)

Importantly, this indication was granted

under the accel erated-approval nechani smor Subpart

H.  Accordingly, this approval had several possible

comm tnments which are all listed on this slide.

The first was the pediatric registry is of

obvi ous rel evance to pediatric usage and | wll

discuss it in greater details. However, all the
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161
ot hers have al so sonme rel evance to the use of the
drug in the pediatric population and we will also
briefly discuss themin the rest of ny
present ati on.

(Slide.)

Starting with the pediatric registry.
This is a registry for the subgroup of patients
with an age of |less than six years. The nmmjor
objective here is to obtain |long-termsafety data
in this group of patients but in the context of
routine medical practice. So, what we are planning
to do, in addition to collecting general safety
data, is to pay particular attention to the
coll ection of data on serumcreatinine, liver
transani nase, on auditory and opht hal nol ogi c
assessnents, growth, sexual developnent. In
addition, serumferritin will be collected nonthly.

(Slide.)

To be eligible for this registry, the
patient will have to have an age between two and
five years, transfusion-dependent anem a and a

chronic iron overload as defined in the prescribing
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informati on and as shown on the slide. The patient
may or nmay not have received prior deferoxam ne
therapy and we are al so considering the enroll nment
of patients previously treated with Exjade either
in the context of a prior short-termclinical study
with the drug or as a prescription drug. The
treatment will be administered according to the

| ocal prescribing information.

(Slide.)

The design which is proposed is of five
years observational study. The goal is to enrol
approxi mately 200 patients. This nunber was
estimated taking into account first the small size
of this particular subgroup of patients and al so
the rate of enrollment for these patients in the
precedent clinical studies.

This is a sanple size that will allow the
detection of adverse effects with a frequency of at
| east 0.6 percent based on, and that is well in
line with, the observed frequency of the adverse
effects that have been reported in the other

clinical studies. Al the statistical analysis
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wi Il be descriptive.

(Slide.)

From a very practical point of view and,
again, having in mnd the very small size of the
subset of patients, the registry will be
i mpl emented in several countries.

In addition to the United States, other
countries will be selected if the drug has been
approved and is comercially available in this
country and if there is a high preval ence of
children | ess than six years of age with
t hal assem a or ot her aneni as.

Careful attention will be given to the

selection of centers with a high | evel of

experience in the managenent of these patients but,

al so, centers having the ability to performall the

safety tests that are required.

Qur target is to start enrollment into
this registry at the end of this year and we are
pl anni ng for roughly 15 nmonths enrol | ment peri od.
This means that the final analysis will be

avail able in 2013.
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(Slide.)

This was for the registry. Now, the
second post-approval commitnent is to generate,
again, long-termefficacy and safety data for up to
five years with the patient enrolled into the
ext ensi on studi es.

These extension studies are essentially a
continuation of the preceding core studi es which
wer e designed for one year duration. Inportantly,
the patients random zed to desferal either in the
Study 107 in thalassenmia or 109 in sickle-cel
di sease are all treated with Exjade into the
ext ensi on studi es.

So, in this slide, you have the total
nunbers of pediatric patients enrolled in these
ext ensi on studies that are ongoing at the nonent.
So we have a total of 414 patients with an age |ess
than 16 years. Qut of them 72 are actually in the
group of less than six years.

(Slide.)

Here is the third post-approva

commitnent. This is to generate additional data in
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a cohort of patients treated at a dose of 20 to 30
mlligranms per kilograms per day but with a | ow
iron burden as determined by a liver-iron content
less than 7 mlligrans of iron per gramdry weight.
This was a particular enphasis on the safety.

To respond to this coimmitnent, we are
proposing to use the subset of patients with a LIC
of less than 7 enrolled in the planned study 2204
which is sunmarized on this slide. The objective
of that study is to evaluate the efficacy and the
safety of Exjade when dose is based on the
monitoring of ferritin and creatinine. Patients
are eligible for the study if they have an age of
two years or nore and they have a cumul ative anount
of prior transfusion greater than 100 milliliter
per kilogram and have a ferritin | evel above 1,000
m crogranms per liter.

Treatnment with Exjade will be started at
the dose of 20 to 30 mlligrans per kil ograns per
day and thereafter adjusted depending on the
patterns in ferritin and creatinine. The overal

sanple size for the study is 300 patients to neet
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the requirenent of the efficacy endpoint which is a
decrease in both the liver-iron content and serum
ferritin.

Now, based on the characteristic of the
patients enrolled in the precedent clinica
studies, we estimate that approximately 50 patients
with a LICless than 7 will be enrolled in that
study. However, it has to be understood that
additional data will also be avail able from
approxi mately 170 patients who entered into the
extension studies with a LIC less than 7 at the
time they started into the extension studies.

(Slide.)

Now, noving to the next post-approva
comm tment, here considering that sickle-cel
di sease is usually diagnosed in early chil dhood,
this coomitnent is nore directly relevant to
pedi atric usage. So the commtnment was to conpl ete
the 1-year analysis of that study which was a
random zed study conparing Exj ade versus
deferoxamine in patients with sickle-cell disease

The primary objective of the study was safety.
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In short, the results showed that a safety
profile and the efficacy results were simlar in
that study in conparison with the data in other
studies in thalassem a or different anem as. But
of note, out of 195 patients enrolled, a total of
98 were children less than 16 years of age and 67
of themwere treated with Exjade.

The report, as Dr. Shashaty said, was
submitted to the agency in January.

(Slide.)

Now, the last post-approval commitnent is
to evaluate cardiac iron content in patients
treated with Exjade. So, to fulfill this
conmi tnent, the protocol of an ongoi ng
mul tinati onal study has been anended to introduce a
cardi ac substudy. This substudy will be open to
patients with an age of ten years or nore and with
a cardiac iron overload determned by MR with the
so-cal |l ed T2* techni que.

These patients will have normal cardiac
function and elevated liver-iron content. The

patients will be treated with a dose of Exjade at a
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dose of 30 milligrans per kilogram per day. The
primary endpoint here will be an inprovement of the
T2* after one year of treatnent and 85 patients are
required for that. The protocol for this amendnent
was subnitted in January.

(Slide.)

So, in conclusion, the description of the
pedi atric post-approval commitnent for Exjade is to
take into account the | arge nunmbers of pediatric
patients enrolled in this program Since all
registration studies were designed with a one-year
duration, Novartis fully recogni zes the need to
further evaluate long-termtherapy with Exjade and
this is particularly relevant to pediatric patients
who typically require life-long treatnent.

This is, therefore, a najor objective of
the clinical programwe have undertaken that
i ncludes a range of ongoing and pl anned clinica
studies as well as a pediatric registry in children
| ess than six years ol d.

So, with this, | would Iike now to finish

my presentation and we are very nuch | ooking
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forward to receive coments and recomendati ons
fromthe comittee

DR. REAMAN. Thank you

Qpen Public Hearing

DR. REAMAN. | think we have an Open
Public Hearing. W have some peopl e who have
expressed an interest in addressing the comittee.
Before so, | will read this statement.

"Both the Food and Drug Administration and
the public believe in a transparent process for
i nformati on gathering and deci sion-naking. To
ensure such transparency at the Open Public Hearing
session of the advisory commttee neeting, FDA
believes that it is inmportant to understand the
context of an individual's presentation

"For this reason, FDA encourages you, the
Qpen Public Hearing speaker, at the begi nning of
your witten or oral statenent, to advise the
committee of any financial relationship that you
may have with the sponsor, its product and, if
known, its direct conpetitors.

"For exanple, this financial infornmation
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may include the sponsor's paynent of your travel,

| odgi ng or other expenses in connection with your
attendance at the neeting. Likew se, FDA

encour ages you, at the beginning of your statenent.
to advise the conmmttee, if you do not have any
such financial relationships. |f you choose not to
address this issue of financial relationships at
the begi nning of your statenment, it will not

precl ude you from speaki ng."

MB. CLIFFORD: Thank you. Qur first
regi stered speaker is Gna Coffi with the Cooley's
Aneni a Foundati on

MS. CIOFFlI: Thank you. | have no
financial problens. (Laughter.) | have no
financial conflicts. Thank you.

So very often, since the FDA issued its
approval for the nmarketing of Exjade, nany of us at
the Cool ey's Anem a Foundati on have thought about
the next generation of families and our hopes about
how their lives will be dramatically inproved

We have a video that we show chronicling

the lives of the famlies and patients. | stil
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| ook away at the inmage of a parent sticking their
child with a needle and just inagining the
enotional and the physical pain of this nightly
chelation ritual notivates us to focus on our
relentl ess mssion for inproved treatnent and the
cure for thal asseni a.

Exj ade' s approval has given famlies a
chel ation option that will lead to increased
compl i ance and heal thi er outcones, we believe, and
we are very grateful to the conpany for its
tenacity in establishing a solid research path to
gain approval fromthe FDA for this inprovenent in
care.

We are also very grateful to the FDA for
its responsiveness to the concerns of the
i ron-overl oaded patient population and the need to
provide an option for care under its
accel erat ed- approval regulations. W are confident

that Novartis will expeditiously carry out the

postmarketing comm tnents that are specified inits

submi ssi on and appreciate the FDA' s conti nued

interest in guidance to ensure that the protocols
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172
remai n on schedule. Vital results fromthis
research can, then, answer positively that this
drug is safe and effective over the long term

We realize that today you are focused on
the pediatric registry. |In your evaluation and
consideration of this registry, we ask that the
conpany continue to consult with the clinicians
and, perhaps, consider involving an acadenic center
to run the U S. patient registry.

Granted that U S. births are | ow conpared
to worldwi de births, there is a precedent for this
col l aboration. The Henophilia and Thromnbosis
Research Society runs the registry for Novo Seven
under a phase 4 protocol. There are advantages to
havi ng an academ c center run statistics on the
data that will benefit ultinmately patient care.

We know that the conpany is hel ping the
soci ety conplete the registry and we understand
that the conpany pays for data collection at the
sites. W think that the N H sponsored Thal assem a
Cinical Research Network is well established and

woul d provide a suitable partner for carrying out
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the registry. It could also incorporate severa
international sites which are already involved in
chel ati on studies.

Key questions that we believe need to be
addressed by the registry which can't readily share
the treatment centers under the ongoi ng studies
i nclude our patients using conbinations of Exjade
with other chelators or patients using doses in
excess of 30 mlligrans.

If so, how are these doses being
admi ni stered; by increasing the one-daily dose or
by initiating twice-daily doses. |Is liver status
bei ng nmeasured through ferritin or through other
means? |f the latter, what nethod is being used
and what results are being obtained, and what
fraction of patients that have rising liver iron or
ferritin levels will on treatnent?

These questions are fairly straightforward
but, with additional resources, the registry could
be broadened to enconpass all patients and could
al so capture the transfusion burden of patients and

ot her detail ed and conprehensive infornmation
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including continuing to |l ook at el evated creatinine
anong all patients on Exjade as well as heart
function.

As the FDA knows, cardi ac disease is the
| eadi ng cause of transfusion-related death among
our patients. So, in addition to the studies the
conpany has planned and those which the FDA
recomends, we particularly ook forward to the
cardiac study results and hope that they
denonstrate that Exjade is effective in renoving
cardi ac iron.

Finally, we recognize that the FDA has
recently been criticized for not conpelling drug
makers to conpl ete needed studi es and that
| egi sl ati on has been introduced to authorize the
agency to require drug nmakers to foll ow through on
their prom sed commtnents.

We believe the patient-advocacy comunity
al so has a duty to nonitor the progress of these
studies and rem nd both parties of their
obligations to patients. However, we fully

anticipate and believe that the conpany will
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continue its remarkable efforts to thoroughly study
the long-termefforts of Exjade and we | ook forward
to reviewing its results.

Thanks.

MS. CLI FFORD: Thank you. Qur next
speaker is Ms. Harriet Lew s.

MS. LEWS: Thank you. Good norning. MW
name is Harriet S. Lewis and | amthe Executive
Assistant to the President of Sickle Cell Disease
Associ ation of America, better known as SCDAA. |
am standing in today for our President, Dr.

Wl larda V. Edwards, who, because of a schedul e
conflict, is unable to be here. Thank you for
i ncl udi ng SCDAA on your agenda for public conment.

In the interest of full public disclosure,
SCDAA receives financial support from Novartis
Phar maceutical s as part of our education, outreach
and awar eness-buil ding effort dedicated to those
with sickle-cell disease and related conditions and
the general public.

Thi s past year, we also received financial

support from |l cagen/ McNeil Pharnaceuticals, Perdue
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Pharma, Pharnmaceutical Research and Manufacturers
of Anerica and Pfizer. The nanes of all
contributors and corporate sponsors supporting our
i nformati on-outreach efforts are |isted each year
in SCDAA' s annual convention souvenir journal which
is distributed to all convention attendees and
available to the general public. No financial

assi stance was received related to today's brief

st at ement .

SCDAA is the only national organization
with an extensive track record of working full tine
at the conmunity level to solve the problens caused
by sickle-cell disease. Dr. Edwards' brief
statement is as foll ows:

"Because of its conveni ence and the ease
of use, SCDAA believes that the availability of
Exj ade presents a significant advancenment in the
treatment of chronic iron overload. Exjade could
hel p many patients who are unable to conply with
i nfusi on therapy and, therefore, are not being
treated for their iron overl oad.

Qur nenbership was pl eased to hear and
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appreci ated the news that SCDAA had supported this
new medi cation. They have and will continue to
| ook to SCDAA to keep theminformed about all new
devel opnents that nmay be of benefit to themin
their struggles with sickle-cell disease and its
related conditions and in the ongoing search for a
uni versal cure.”
Again, thank you for giving our
association this opportunity to address you today.
DR. REAMAN. Thank you
Questions to the Subcommittee and
Subconmi ttee Di scussion
DR. REAMAN. W& will open questions for
bot h the agency and the sponsor for Dr. Shashaty

and Dr. Capdeville. Dr. Adanmson?

DR ADAMBON: | had just two snmall sets of

questions. The first is if we could get alittle

more i nformati on on the basis of the nephrotoxicity

either frompreclinical or clinical nodels, what
type of renal injury is it and is it in any way
correlated to peak exposures versus steady-state

exposures.

file:///C)/dummy/03140NCO.TXT (177 of 323) [3/27/2006 2:57:47 PM]

177



file:///C)/dummy/03140NCO.TXT

DR CAPDEVILLE: In the clinical studies,
the el evation of creatinine that was considered of
interest was defined as a 33 percent increase over
baseline. This was done in consultation with the
Renal Safety Board that was appointed specifically
for this program

However, for the pediatric patients,
recogni zing that the level of creatinine to start
with are lower, particularly in the young patients,
and then a small fluctuation may be difficult to
interpret. The protocol recomrended dose
adjustnent in pediatric patients only if the
i ncrease was not only above 33 percent but also
above the upper linmt of normal.

So this is the first point.

(Slide.)

When we pooled all the studies together
that is basically our safety database, that is the
nunber that we have. So, 652 patients treated with
Exj ade across the different studies versus 353
treated with desferal. So you can see in this

dataset the different frequencies of the increase
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in creatinine above 33 percent and, in the next
columm, 33 percent and above the upper linmt of
nor mal .

So, yes, there is sone variation between
the different age groups but, considering that the
nunbers of patients, particularly in the young
popul ation is relatively small, it is difficult to
be very concl usive here.

Now, what is the mechanismof this
phenonmenon? | think here | would like to invite
Dr. Raimund Hirschberg to cone spend a |ot of tine
on this particular question

DR H RSCHBERG Not that nuch tine. In
your questions, you included that there is rena
injury. W don't see any evidence for structura
renal injury. W kind of viewthis within our
i ndependent advi sory conmittee that consisted of
five outside nephrologists as function of a
probably henodynamically determ ned change in
glomerular-filtration rate. This is much different
than nephrotoxicity |l eading to tubular necrosis.

It is also probably very worthwhile to
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point out that, in particularly the young patients,
| ess than 6 years of age, wherein Dr. Shashaty's
presentation, it was pointed out, that half, 50
percent, had a rise by our safety definition of 33
percent in serum creatinine.

None of these patients reached or exceeded
the upper limt of normal as defined by their age
group and, therefore, no dose adjustnment had to be
done as by our safety definitions and none was done
and no progressive abnormality, progressive rena
failure or progressive neasure of damage happened.

We have used this as a transient increase
in creatinine that turns--at a given point in tineg,
that is gone the next tine the creatinine is
measured. Again, no progressive renal injury by
any paraneter could be deterni ned.

We believe that there is a henbdynanic
abnormal ity or the drug affects, sonehow,
gl onerul ar henodynam cs and gl onerul ar regul ati on
of ultra-filtration independent of any structura
injury. That is our view.

DR. ADAMBON: Can you expand that? On the

file:///C)/dummy/03140NCO.TXT (180 of 323) [3/27/2006 2:57:47 PM]

180



file:///C)/dummy/03140NCO.TXT

181
preclinical side, there was no evidence, structura
evi dence. But, clinically, there were no rena
bi opsi es done in these patients; is that correct?

DR H RSCHBERG. No. Apparently no rena
bi opsi es were done and, particularly, not in
pedi atric patients because, again, there is no
evidence for renal injury. How would you justify a
very invasive diagnostic procedure in a child who
has no evidence for real renal injury. So it
wasn't done

DR. ADAMSON: No, | am not advocating
that. But what about in the preclinical setting,
was there any evidence in preclinical nodels of
nephrotoxicity?

DR. H RSCHBERG Probably | give this to
Dr. Capdeville.

DR CAPDEVILLE: In the preclinica
screens, there was sonme evidence nore on tubul ar
toxicity, that it was sort of different. But that
was also intimately related to the degree of iron
overload in these animals because if you do the

t oxi col ogy experinment in nornmal animals, then we
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observe this phenonenon.

But then we repeated these tox studi es but
in animal nodels with an iron overload and then we
have much | ess of a probl em

DR BRITTENHAM Could I coment? This is
Gary Brittenham

DR. REAMAN. Go ahead. You can ask your
quest i on.

DR. BRITTENHAM | would just like to
point out that renal toxicity is seen with severa
other chelators. So it is likely to be also
related to the iron chelating effect, itself. So
it seems with the desferrithiocins, for exanple,
and with many of the chelators that have been
exam ned in preclinical studies.

And a second point that should be nade is
that, during the year-long trial, it should be
recogni zed that a substantial proportion of the
patients were undertreated partly because of
difficulties in assessing their body iron. So it
may well be that the avail abl e data underestimate

the risk of renal toxicity. Those are just
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cautions for the future.

DR. REAMAN. Dr. Bl aney.

DR. BLANEY: | have several questions
related to the pharmacokinetics and
phar macodynam cs. One, could you just conment on
t he pharnmacokinetic profile for Exjade. Two, were
there any correl ates between that profile and
either toxicity or efficacy as nmeasured by that
total -body iron content.

Three, are there any changes in
phar macoki netics over time into patient
phar macoki netics particularly over a | ong period of
time and especially in those patients that have
evi dence of either renal or hepatotoxicity.

DR. CAPDEVILLE: | would like to ask my
col |l eague, Dr. Skerjanec, who is the
phar macoki neticist on the project to give you this
response.

DR SKERJANEC. Andrej Skerjanec,
Novartis.

(Slide.)

Answering your question in terns of
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potential tinme-dependent effect of the

phar macoki neti cs and the disposition of |CL670 in
children, this slide depicts three profiles. On
Day 1, Week 2 and Wek 4 in children between two
and 11 years of age and between 12 and 17 years of
age and we do not see any time-dependent effect
over a period of four weeks.

We have al so nonitored plasma |evels,
trough | evels, beyond four weeks and they remain
consi stent over a period beyond a nonth.

DR. BLANEY: How about over the | onger
termin the steady-state concentration?

DR SKERJANEC. Like | said, over a |long
term beyond four weeks, the trough concentration,
st eady-state concentration, remains stable.

DR BLANEY: Al right.

DR. FINKLESTEIN. Greg, those slides are
at 10 mlligrans per kilogram if | amreading it
correctly. The prescribed dose is 20 mlligrans
per kilogram Do you have any data at the
prescri bed dose?

DR SKERJANEC: W do not have ful
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profiles. This was done in a study where extensive
phar macoki neti ¢ sanpling was done. In a pivotal
registration trial 107, we did nonitor trough
concentrations at the end of the dosing interva
and t hey remai ned stabl e.

General |y, the pharmacokinetics of Exjade
in a population including adults is very consistent
and dose-proportional. There is no evidence of any

devi ation from dose proportionality.

DR BLANEY: Were there changes in, or any

correl ati ons, between the PK profile and
phar macodynam cs?

DR SKERJANEC. W have not done directly
the correlation anal ysis between PK and efficacy
because there is a close correl ati on between
exposure, system c exposure, if you will, and the
dose. We correlated the effects with the dose and
t hose have been descri bed before.

DR BLANEY: But what about toxicity?

DR. SKERJANEC. No. W have not seen any
correl ation between plasm system c exposure and

toxicity.
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DR BLANEY: Just the interpatient
variation, that was for the popul ation. How about
for those patients that had evidence of toxicity?
Was there any difference in those patients?

DR. SKERJANEC. | can offer you sone
nunbers in terms of variability. Exjade behaves
very well in the patient population. 1In terns of
overall variability, we observed 20 to 30 percent
vari ation across patient popul ati on which we
believe is very reasonabl e.

DR. REAMAN: Dr. D Agostino?

DR. D AGOSTINGO Wth regard to the
registry, is there any discussion--1 may have

m ssed it--about having some conparators? It was

described as generally descriptive statistics. Do

there exist presently, for exanple, registries on

existing treatnents? |Is there anything on

chelators in general? |s there any kind of context

that your data will be put into?
DR CAPDEVILLE: | think there are
hi storical registries or databases collected by

different groups in the world so that is a
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description that we may have.

DR. SANTANA: | want to follow up on that.

Wth chronic oral administration of drugs, there is
al ways this issue of how do you nonitor conpliance.
I amjust worried that, outside of the context of a
very rigid clinical research study in which we
attenpt to try to nonitor conpliance, in a
registry, it is alittle bit nore | ocose how t hose
patients are nonitored

So how are you going to account for this
i ssue of conpliance with oral medication over a
Il ong period of tine and then what are your
estimates, based on other registries of dropouts,
that could potentially influence the 200 target?

DR. CAPDEVI LLE: Any discussion of any
ki nd of conparator group, there is another
confounding factor that the adm nistration of
desferal on the young patient popul ation may not be
the sane as with Exjade. | nean, desferal is
typically started at eval uable age in these
children waiting the anticipated benefit of a

sister [ph] risk. | think Dr. Cohen could explain
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to us howthis is done in practice.

Now, Exjade is, of course, nobre convenient
to use so it may al so change the practices
slightly. So | don't knowif you want to make a
comrent, Dr. Cohen?

DR D AGOSTINO But there are the issues
of conpliance--1 don't nean to interrupt--but the
i ssue of conpliance and the issue of conparators.
You are going to have nunbers, now, that won't be
abl e to say anything about it except, "Here are the
numbers. "

DR D AGOCSTINO Dr. Finklestein?

DR FINKLESTEIN: | have a nunber of
questions, but the first one is with regard to the
registry. Novartis is controlling the distribution
of this drug in the nation. There are only three
pharmacies, | know, in our area that we can use to
obtain the drug. There is a |ot of paperwork
involved in obtaining the drug. | don't knowif
the FDA knows this or not, but you have to go
t hrough various hoops to get the drug.

We subnmit the request. The pharnaci st
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that is approved obtains the insurance okay and the
California CCS okay and the Medical okay, gets it
approved. Then the drug is actually sent to the
famly. That is what is happening in the State of
Cal i f orni a.

Now, there is an advantage to this. Then,
obvi ously, we have to see the patients on a
systenati c manner because there are requirenents of
mont hl'y bi ochemi cal and so forth eval uations.

Now, | think all this has a built-in
registry in it because you, at least in the State
of California, have indicated, at l|east in Southern
California, there are only three pharnacies that we
can go to. So you have a built-in registry that,
in actual fact, can be expanded upon.

Alan, | don't know if you want to coment
on that and | don't know if that is going on
el sewhere in the nation.

DR CAPDEVI LLE: Dr. Cohen?

DR COHEN: Thank you. Thank you, Jerry.
Al an Cohen, Children's Hospital, Philadel phia. The

program you described, and it may be discussed in
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nore detail, is a national program So what you
described for Southern California, unlike a |lot of
things that happen in Southern California, in this
case, has national applicability.

I think you make a very good point about
the registry, how, in fact, to coordinate what is
essentially an investigative effort, a
post marketing investigative effort, with a
drug-distribution schene coul d concei vably be
tricky to work out but it does provide a basis from
which to have a better accounting of the nunber of
patients who were there and, perhaps, to be a
fundanental basis for a registry.

DR FINKLESTEIN. | understood that the
registry was to be multinational. How wll you
deal with that particularly if you use this
distribution programin this country?

DR. CAPDEVI LLE: | think, at this point,
these are considerations because we are concerned
about the ability to recruit 200 children in this
age group in a reasonable time frame. So this is

why we are thinking that it mght be appropriate to
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i nvol ve other countries as they were involved in
the registration program But, again, it is very
much in the planni ng phase so that is a discussion
that is ongoing.

DR D AGCSTINGO Dr. Adanson.

DR. ADAMSON: Could you clarify in the
two- to six-year-old popul ati on how dosi ng was
handl ed as far as rounding was concerned. |t |ooks
like 125 milligrans was the smallest tablet. What
struck me was that the clearance was so different.
But, clearly, the rounding of the doses had the
greatest inpact in that age range and, al ong those
lines, if you could talk about the fornulation, if
patients had to swall ow the capsul es whole or if
they coul d dissolve themand so forth.

DR CAPDEVILLE: | think, Carole, if you
may want to come and conment on the adm nistration
of the drug.

DR PALEY: Good norning. Carole Paley,
Novartis Oncology. So, as | understood it, | think
there were two parts to the question. One was

concerni ng roundi ng of the dose and the other |
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t hought concerned palatability and ease of
adm nistration to young children

As far as rounding of the dose, in the
actual registration trials, the dose was cal cul at ed
pretty nuch exactly so that m xtures of different
strengths were used. Subsequent to that, now, in
the distribution of the drug, we have done
cal cul ations where we are rounding to the nearest
single strength to order to make it easier for
patients.

Using that dose-rounding in all but the
very | owest weight children, it results in a
maxi mum variability of 10 to 15 percent which was
well within the PK variability anyway. 1In a
10-kilo child, which would be a one-year-old and
unlikely to be chelating, the variability would be
as high as 20 percent.

As far as how well children are able to
take it, the great mpjority of the feedback was
very good. There are definitely children who
didn't like the gritty texture of it. At this

poi nt, now, the drug can be adm nistered in water,
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193
orange juice or apple juice and we are | ooking at
nmore flavorings and other juices so, hopefully, it
will be easier for children.

It is actually a tablet that dissolves,
not a capsul e.

DR. REAMAN:. Al though there may not be a
| arge nunber of children under two who require
chelation, is there a reason why the drug was only
approved for children above the age of two?

DR PALEY: Based on the literature with
desferal, certainly those instances where toxicity
was seen in ternms of growth retardation or
nmet asti ceal bony changes, this was seen
predom nantly in the youngest children who had the
hi gher doses relative to their iron |oading. So,
when you do a risk/benefit analysis, |ooking at the
degree of iron loading, it has been felt to be
safest to start at two years of age.

Wth desferal, typically, chelation isn't
normal ly started until three or four years of age
mai nly due to those safety concerns as well as the

i nherent difficulty of putting a needle into the
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abdonen of a two-year-old. So weighing
risk/benefit, it is felt that two years is a
reasonabl e age to start chel ation

DR. REAMAN: Dr. Bl aney?

DR BLANEY: |Is the reconmended dose for
the two- to six-year-old age group the same even
t hough the clearance is 50 percent higher?

DR CAPDEVI LLE: Yes, the reconmendati on
is the same. The principle is, in fact, of
i ndi vidual titration of the dose based on the
monitoring of ferritin and creatinine, and the
recomrendation is to do it nonthly.

DR REAVAN:. Dr. Finklestein?

DR FINKLESTEIN. | have two series of
questions. One, perhaps, to Dr. Shashaty. 1In the
slide, your Slide 12, you indicated the two- to
si x-year-old group, there were 27 patients did not
compare in terns of efficacy with Exjade.

But nmy question regarding that slide and
your adverse liver slide, in terns of effects and
the creatinine slide, did you tease out the 20

m | 1igram per kil ogram dose because that is the
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dose we are going to focus on as clinicians, in
ternms of adverse effects and in terns of efficacy.

Then | have a second question perhaps for
Dr. Cohen or to anyone else. Wth the newer
techni ques of evaluating iron overload such as the
magnetic resonance, the T2* technique, is liver
bi opsy still acceptabl e?

DR SHASHATY: If | may nake a response
just to your first question, in regard to the dose
dependency, | think that if you look at Slide
No.--1 believe it is 20; | can't read too
well--there is a relationship between dose and
increase in serumcreatinine. The nunbers were 2.6
percent at 10 milligranms per kil ogram per day, 8.3
at 20 and 20.2 at 30 mlligrans.

I think that this is one of the problens
because | think that, no one is going to be treated
really at the |l ower doses. |If a person needs to
get Exjade, the effective dose is going to be 20.
There was sone proposal that maybe one coul d
prophyl actically treat persons with 5 or 20

mlligrans but there was no data to support that.
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So we felt that if a person needed to get
treated, then they should start at 20 because that
is where, over a one-year period, the liver-iron
concentration was at |east stabilized while
recei ving transfusion

In regard to the liver issue, there
weren't enough cases of apparent hepatotoxicity
that one could nake a deternination of a dose
adverse-events relationship. It just wasn't
possi bl e.

In one of the patients who was
rechal | enged, the dose was started at a | ower dose
and then she appeared to be reasonabl e stable for
several nonths. The dose was then increased and,
at the tine of the increase, her liver functions
agai n becane abnornmal and she was di scontinued from
the trial

But | can't say that there is a

correl ation between dosing and liver abnormality.

DR VWEISS: Could | also add to that? The

nunbers get exceedingly small when you tal k about

the patients between the ages of two and six, just
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pulling themtogether. That is not even separating
out anong that popul ati on who got 10, who got 20,
mlligrams, the different doses based on liver-iron
concentrati on.

One thing that | learned fromthis whole
application was also nmy m sinpression that perhaps
the younger children would be the ones that had the
|l ower LICs. But, in fact, the data actually did
not support that. |In fact, it is really the other
way around, that they tended to have sonewhat
hi gher LI Cs.

But that was, al so, one of the big reasons
for asking for this additional registry focused on
that age population is that there is the issue with
the cl earance being somewhat different. Perhaps
the efficacy is not as good but it is really hard
to say with those snall nunbers.

We just felt that we wanted to have a
| arger experience in a fashion we felt appropriate
for a registry-type of collection to gain nore data
in that popul ati on.

DR COHEN: Just to answer Part 2 of the
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question, as you have suggested, there is certainly
a huge inmpact of the new availability of

non-i nvasi ve nmeasures of tissue iron on the overal
managenent of patients with transfusional-iron
over | oad.

This is something that Dr. Brittenham and
ot hers have been working on for many years and is
now coming to fruition. To quite specifically
answer your question, | think the indications for
|iver biopsy have been drastically reduced both by
the availability of noninvasive measures and by the
absence of other diseases such as hepatitis C that
m ght make hi stology an inportant issue.

As far as the T2* goes, it clearly opens
up a wonderful wi ndow to begin to eval uate
cardi ac-iron overl oad.

DR. REAMAN. Dr. Santana

DR. SANTANA: | want to get back to the
i ssue of toxicity because | didn't have access to
the whol e application. This renal toxicity, what
is the timng of the toxicity in relation to

therapy? | don't think that has come out yet. |
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think that will be inmportant in the context of the
regi stry, when and how often do you nonitor these
patients. Then | have another question about the
registry once we finish that one

DR. H RSCHBERG. Maybe | can have this
slide projected.

(Slide.)

This is a fascinating thing which is one
of the major reasons, and | repeat this, that | do
not think that this is any structural toxicity
nephrotoxicity rather than a henpdynanmi c,
gl omerul ar dynam c, effect.

The hypot hesi s of chel ation has al so been
di scussed in our conmttee and was brought up by
the conmittee nenber on the tel ephone. Those two
hypot heses may wel| be nutual because there are
enzynmes regul ating glonerular ultrafiltration that
actually use nmetals as co-factors.

You see here that a rise in creatinine,
and these are nean val ues for different age groups,
whi chever you want to | ook at, occurs within the

first neasurenent which was taken after four weeks
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So this rise in serumcreatinine occurs within
hours up to four weeks and we don't know when it
actual | y happens.

This is classically seen if a drug has a
henodynani ¢ effect as conpared to a toxic effect.
In a toxic effect, gentamicin, you expect a rise in
creatinine that gets worse and worse and worse and
then sonme subjects will develop renal failure.

That is not the case.

So this gives you the answer on what the
timng is and it gives you the answer of what the
progress is. | believe this data strongly supports
a functional rather than toxic effect.

DR. ADAMSBON: | just wanted to follow up,
not to denonstrate ny |ack of nephrol ogy know edge,
can you give ne an exanple of another drug that has
this classic pattern?

DR. H RSCHBERG. The npbst cl assic exanpl e
is, of course, Ace inhibitors and
angi ot ensi n- 2-receptor bl ockers. Here we
under st and the nechani smextrenely well because the

Ace, or the renin-angiotensin nechanismand its
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regul ation of glonerular ultra-filtration is known
in all details. This is exactly what happens when
you take either of these drugs. So that is a very
good exanpl e.

There are a nunber of |ess well exam ned

exanpl es such as nonsteroidals. It is not as clear

cut with nonsteroidals.

DR. REAMAN. Dr. Bl aney.

DR. BLANEY: | thought you said this but
just want to clarify. So, in those patients with
the rise in creatinine who then have the drug
stopped, did their creatinine then return to
normal, or to baseline; I'msorry, because they

weren't above normal to start with.

DR. H RSCHBERG If | tal k about the young

children that | nentioned before, the ones |ess
than six years of age, there is a 50 percent rise
in creatinine, didn't reach the upper limt of

nor mal .

In those patients, it was just a transient

i ncrease that, on subsequent measurenent, returned.

So not hi ng happened in those children froma
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medi cal point of view There was a transient
increase in creatinine. |t went back in other
subj ects outside this age range.

In many patients, val ues decreased towards
the previous baseline. 1In sone patients, |evels
remai ned el evated. In none of the patients
probl ens progressed toward anything we woul d cal
renal failure

Maybe Dr. Ford can comrent on this in
addi ti on.

(Slide.)

DR. FORD: This is actually a slide which
summari zes these creatinine increases. W had, in
the total | CL popul ation of 652 patients, there
were 36 percent who had at | east two consecutive
increases in creatinine. The majority of those
patients, however, it went back to nornmal or it was
very intimate in the increases and they were not
dose reduced.

There were about 13 percent or so who were
actual |y dose reduced because of sustained

increases in creatinine. O those 13 percent,
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about a quarter of themreturned consistently to
the baseline levels. About 15 percent of them
fluctuated between baseline and maxi mum i ncreases
and the renmi ning 60 percent of creatinine

i ncreases remai ned stable at around 30 to 40
percent above basel i ne.

DR. REAMAN. Dr. Santana, |ast question

DR. SANTANA: So tell nme who is going to
popul ate this registry given the issue of other
conpeting studies, small popul ation of very
targeted patients. Were are you going to get
these patients fron? 1Is it feasible to do a
registry given the current environnment?

DR. CAPDEVI LLE: Well, we hope so. That
is an inportant question. | think the children
enrolled in the clinical--1 mean, there are
children enrolled in the clinical studies but there
are also children who nmay not have access to
clinical studies and who could be considered in the
context of a registry. This programwas run with 32
centers worldwide, so | think there are ways to

addr ess t hese needs.
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So | think the situation at the nonent
with regard to this patient population, | nean is
based on--here | have a slide

(Slide.)

That is focusing on the patients |ess than

six years of age. So the top part of the slide
that is all the children in this category that are
currently being treated into the ongoi ng extension
study, 72. So, then you have this registry that we
are discussing now. W are considering to offer to
patients who are currently in short-term

studi es--short-term bei ng one year study,
typically--to eventually transfer to the registry
at the end of that study.

At the noment, 41 such children have been
enrolled in different ongoing studies so that may
be a way to go. W discussed earlier the use of
this e-pass systemas a way to capture a patient
who may not be in a clinical study and may be on
prescription drug at the nonment and who coul d be
willing to enroll into the registry. So these are

different options on the table.
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DR. REAMAN. Dr. Schreiber, did you have a
gquestion? |'msorry.

DR. SCHRElI BER: M/ question was about the
11 percent that were either discontinued or dose
reduced. But | think it was answered. One of the
things, though, |I would just like to point out is
that, when BPAC reviewed this, we had the sane
concerns that you all have raised

One of the reconmendations that we made
was that it was acceptable for age six and above
but it was not approved, or we felt that the safety
and dosing information was not acceptable for those
| ess than 6 years of age

That was, | think, a vote of 4 to 10, four
for and ten against, so that we had some
reservations, particularly with this age group. |
think that the idea of the registry can add and can
resolve a lot of the outstanding questions. It
probably is very doabl e as described. W are doing
a lot nore registry studies now with rare di seases
like Marfan's, even.

So | think that this should be very doable
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and should help allay people's fears. The other
thing that | think we were concerned about is,

really, the issue of cardiac iron and that there
was no evidence at all for the children, or very

little for the other popul ation, whether Exjade

really was significant in reducing the cardiac iron

and nmaybe the new MRl tests will be able to be used

to test that.
DR. REAMAN. Maybe gi ven those concerns
and the fact that the registry has been a

conmi tnent, we have sone specific questions from

the agency about those phase 4 cormitnents with a

request to identify other outcomes which may be
i mportant to recomend.

So the establishment of a registry for
children aged two to six, or less than six years,
to enroll approximately 200 patients and foll ow
themfor five years to collect nmonthly rena
function and bl ood pressure and growt h and

devel opnment yearly.

Are there additional outcones to consider

for the registry that may be able to provide
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207
meani ngf ul evi dence of long-termeffects, efficacy,
activity and safety, serumferritin, correlations
wi th transfusion, history of growth of devel oprent,
endocrine status, hepatic and renal function?

So can we have sone brief discussion
centering around that question?

DR. ADAMBON: One thing I would recomrend
considering in that these children are relatively
frequently nonitored is to get a better handl e of
cl earance, or apparent clearance, that is really
significantly different than this population, is to
do a popul ation approach that is tined with the
safety nonitoring sanples to | ook at steady-state
| evels, to again better address are we starting at
the right recomrended dose

I know that is a step away froma registry
as far as if you start obtaining steady-state PK
but, especially in the two to six-year range, it
may shed sone light. |If you time it with safety
| abs, it wouldn't be additional venipunctures for
the children. So something to consider.

DR BLANEY: | was just going to say |
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agree with Peter, Analogous to our discussions
this norning, we don't want to be down the road 20
years and not have the information that we coul d
have prospectively acquired.

DR. BRITTENHAM It is Dr. Brittenham
Could | ask another question in the area?

DR. REAMAN. A question related to the
questions that have been posed to the conmittee or
is this a--

DR, BRITTENHAM No, no; it is just an
ext ensi on of your current discussion. It is a
clarification, because the five studies that have
been descri bed were commtnents that were
conditions for accel erated approval of the drug, of

the Exjade. | understood that there were

addi ti onal studies that Novartis had al so commtted

to. So the question is about the status of those.

The reason for asking at this tine is that

that includes sone other studies that are rel evant
here. For exanpl e, ophthal nol ogi ¢ studies,
exam nations in patients with an el evated basel i ne

creatinine, those patients were excluded in the
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previous trials. So it is just there seens to be a

commitnent for other studies and | just wanted to
ask about their status.

DR. REAMAN. Maybe Dr. Capdeville could
answer that question.

DR CAPDEVILLE: It is true that we
di scussed essentially the possible commtnent in
the context of the accel erated approval but there
are others. | think they are summarized on these
slides.

(Slide.)

That is on the white colum. One is to
generate additional data in patients who has
myel odyspl asti ¢ syndronme and to generate | ong-term
follow up in these patients, then to do
phar macoki netic studies in patients with
liver-function inpairnment. That is a drug-drug
interaction with nedazalan. Then a study to
gener at e addi ti onal ophthal nol ogi ¢ eval uati ons.

DR VEISS: In answer to Dr. Brittenhanis
question, though, those are--1 think he is asking

al so the status of those but | believe those are
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210
probably earlier on in their planning stages; is
that correct?

DR. REAMAN: Jerry?

DR FINKLESTEIN: | don't think the late
effects is a nystery because we had presentations
fromthe Cool ey's Anem a Foundation. W have had
presentations fromthe sickle-cell experts. There
are standards of care for following patients with
henogl obi nopat hi es who have | ong-term transfusi ons
who are on desferal which would automatically just
be utilized for patients receiving Exjade and, if
the child, as it should be, is taken care of at any
hemat ol ogy-oncol ogy center, this is daily practice
of our discipline.

So | don't think this is a big mystery.
Sone of the pharnacokinetic studies require extra
effort but the late effects is sonething we do
every day. This is standard of care.

Now, it is up to the Novartis people to
get the data fromus because it is sitting there
and that can be done with the appropriate

conmuni cati on.
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DR. REAMAN. So is there agreenent as to
the recommendation that there should, in fact, be
addi ti onal outcomes, nmeasures, paraneters, that are
included or at |east recomended to the agency as
part of this registry requirenent in addition to

just a serumcreatinine and a bl ood pressure.

DR ADAMBON: | would just ask that, given

the data we have seen, is nmonthly determ nation
necessary over five years? |s that standard of
care, nonthly creatinine in patients on this and is
that really necessary given what we know? | think
we need to knowit, but I don't knowif the
frequency is--

DR CAPDEVILLE: At this point, this is
how it has been done in the clinical studies and
that is our recomendation, the basis to assess
whet her dose adjustnments are necessary. | think
that is the best we can say today.

DR. REAMAN. But maybe our recomrendation
could be to add additional paraneters but to
reconsi der the frequency at which they are measured

and going forward in carrying out and i npl enenting
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the registry

DR. REAMAN. Dr. Smith, did you have a
question?

DR SMTH It is possible you could
| engthen the frequency although it is still fairly
early in the number of children studied. So be
cautious about that approach. It should be
evi dence- based when you do nake that recomrendati on
to | engthen the frequency.

DR REAMAN. One of the other
post -approval commitnents was to develop a study to
eval uate Exjade in patients with
t ransf usi on- dependent congenital or acquired
aneni as who have liver-iron concentrations |ess
than 7 mlligrams per kilogramdry weight.

Are there clinical protocol-design
consi derations with respect to including pediatric
patients which need di scussion here and al so we
have tal ked a bit about need for liver biopsy, are
there alternative neasures and, again, the duration
of observation necessary to detect safety concerns.

DR VEISS: To preface this, one of the
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concerns that was brought up at the Bl ood Products
Advisory neeting to a limted extent was this
"issue" we have of over-chel ation and the concern
about specific toxicities--mybe Dr. Brittenham
coul d even address that a little bit--with
excessi ve dosing of a chelator.

So there was the concern if we don't have

a lot of experience with this dose in the pediatric

popul ati on, even though you could be follow ng them

with serumferritins, could we, in fact, be--are
there potential concerns, toxicity concerns, wth

thi s phenonmenon of over-chel ati on?

DR BRITTENHAM | think this concern cane

fromthe preclinical studies where, as you heard
briefly earlier, that, in the aninml studies, rena
toxicity was seen in nornmal animals or those with a
low iron | oad whereas aninmals with higher body
| oads seened to have less of a risk of that. So
think that was the concern that was raised at that
poi nt .

Since we are tal king about this, there is

one other potential difficulty that | would like to
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raise. The dose range is very narrow, the
recomended dose range in the |abeling is very
narrow, from20 to 30 milligrans. So | think there
is the question that one should follow to see what
proportion of patients would not be well nanaged,
wel |l chelated, with the upper dose of 30 mlligrans

and is there any thought of extending that upper

limt.

DR. REAMAN: Dr. Capdeville?

DR CAPDEVILLE: No, | think that is an
i nportant question. |In the dose-finding studies,

we had a study with four weeks of treatment and
that study went up to 40 nmilligrans per kilogram so
we have sone very linited experience here

Now, the protocols fromthe ongoi ng
ext ension studi es have been anended and now al | ow
to escalate the dose to up to 40 in case the
response, in ternms of ferritin, is judged
insufficient by the investigator. The data are not
available yet. | think | amaware that perhaps a
little nore than 30 or 35 patients have been dose

escal ated, but this data will be available shortly

file:///C)/dummy/03140NCO.TXT (214 of 323) [3/27/2006 2:57:47 PM]

214



file:///C)/dummy/03140NCO.TXT

and probably will give a first answer into that

quest i on.

DR. BRI TTENHAM That is reassuring.

DR ROBI E-SUH. Just a couple of things.
I was just wondering. | think you said you

estimate that about 50 of the 300 patients that you
plan to see will probably have | ess, have iron
burdens of less than 7 nilligrans per gram of dry
weight in liver?

| also wanted to ask you this sort of
general kind of thing, and maybe this is for the
practitioners. Do you think that, as we now have
an orally available iron chelator, there will be a
trend to start patients at |ower iron burdens,
t hi nki ng agai n about this group that we have the
| east anpbunt of experience with.

I know we have that idea of seven being a

sort of cutoff for danger, or sonething.

DR CAPDEVILLE: | think starting with the
second part of the comment, | nean, yes; it is
perfectly possible that patterns will change.

However, today we know what we have observed in our
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clinical studies and this estimation is based on
actual ly these nunbers that will appear that
summari ze the val ues.

(Slide.)

This is characteristics at baseline
considering the 1005 patients in the program by age
group. Here we add, to produce these nunbers, as
you may have read, not going into the details, but
some patients, the majority, actually, had their
liver-iron content neasured by biopsy and a snall
subset had liver-iron content neasured by SQUI D, a
noni nvasi ve techni que.

However, the SQUI D produced a val ue that
is probably half of the one that you get with
bi opsy. So, for these nunbers, we corrected that
with a factor of 2. So, that being said, you have
bet ween 13 and 20 percent of the patients enrolled
in this programwho had a LIC |less than 7.

So that is our basis for this estimtion
and that is what we have at the nonent.

Dr. Cohen?

DR COHEN: If | could just add, perhaps,
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a word to the second part of your question. |
think it is absolutely right on target. | think
that, with deferoxani ne as a parenteral agent,
there were a couple of reasons reflected in the
high liver-iron concentrations why chel ati on
therapy was not started early.

One is it was a very difficult therapy to
i ntroduce, especially in famlies that were already
facing other |large therapies such as chronic
transfusion therapy. The second is that there were
toxicities associated with the drug that were
particularly visible either in early chil dhood or
perhaps related to dose of drug versus iron |evel

So, as a result, the drug was generally
started later and, again, | think that is reflected
in the high liver-iron concentrations that you were
pointing out. There is no doubt in nmy mnd that
one woul d prefer to avoid that and to introduce
chel ation therapy earlier. | think an orally
active agent provides the opportunity to do that.

DR. REAMAN: Just to follow up on that,

how early is early since we have no information in
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patients less than two years of age and the drug is
not approved for patients | ess than two years of
age?

DR. COHEN: So, in a sense, | guess, at
the practitioner |evel, whatever we choose is going
to be arbitrary. But, to the extent that it can be
based on data, we at |east do have the studies
going down to the age of two. Since we know, as
best we can, that there is no long-termtoxicity
that is initiated in that first two years of life,

I think that is probably a very reasonable age to
start at renenbering that transfusion therapy in
the mpjority of children with thalassenia, in any
event, rarely begins before around eight to 12
mont hs of age so it is not quite the gap and, in
patients with sickle-cell disease, it is al nost
uniformy after the age of two.

DR. REAMAN. Did you have a question?

DR BERG Just related to that, at the
practitioner level, it strikes ne that nany peopl e
actually use ferritin and not liver-iron content,

and as data to correlate in the registry mght be
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actually ferritin as opposed to liver-iron

DR. REAMAN. Good suggestion

DR. FI NKLESTEIN: | question that
suggesti on because there is a |ot of data which was
referred to that ferritin may not be as accurate as
| ooking at liver-iron. Now, the question about
liver-iron is whether the new techni ques are better
than the ferritin. | notice you took your SQU D
value, times it by 2, so now we have got to find
out the data where you started doing that. But
that is okay.

So, once again, | wuld like to go back to
maybe Dr. Cohen to comment on ferritin which--we
published on ferritin which is a little tricky
compared to sone of the newer techniques for
l'iver-iron

DR. COHEN: | think, at the practitioner
| evel, this has always been a little bit of science
and a little bit of artistry in terns of how to use
those two parameters for an individual patient.

I amnot sure that any of us woul d agree

on exactly what the artistry piece of it is except
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to say that we need to | ook at individual children
and deci de what the best nethod is to judge when to
start chelation therapy or howto nonitor it.

I would just point out that, in a child
who is not chel ated, we know exactly how nuch iron
is going in. Al you need to do is count the red
cells going in. So nmy own belief is that it is
probably not an issue of liver-iron concentration
or ferritin level, although those may be hel pful.
But we know how nuch iron has accunul ated and that,
to me, would be the critical issue.

DR. REAMAN: | think the suggest was just
to add it to the registry, not necessarily nmake
decisions. But | think, as Dr. Santana points out,
it would be easier to get a nonthly ferritin than
it would a nonthly MRl of the liver in this day and
age.

So, have we satisfactorily addressed the
over-chel ation issue, Dr. Wiss?

DR VEISS. Yes; | think so. Thank you.

DR REAMAN: So we will now turn to the

next question, again pertinent for pediatric
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oncol ogists, and that is to discuss additiona
cardi ac function assessnments which may be inportant
recomendations to the sponsor as far as other
assessnents that nmay be useful in nonitoring these
patients.

DR. BRITTENHAM It is Dr. Brittenham if
I mght nmake a comment. The T2* has been very
hel pful but it should be renenmbered that it changes
very, very slowy. Even in patients who are treated
wi th 24-hour-a-day deferoxam ne, it changes very
little over the course of a year.

So it is an indicator. But | think the
studies inportantly should include stil
assessnents of function of left-ventricular
ejection fraction has been shown to be hel pful. So
you really need to include not only neasures of
iron but al so measures of cardiac function, itself.

DR. REAMAN: Dr. Brittenham could you
just el aborate on naybe not starting those
assessnents until patients have been treated for a
year and, if so, how | ong woul d you recomrend t hose

types of assessments?
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DR BRI TTENHAM Are you tal ki ng about
measuring liver iron or cardiac iron or both?

DR. REAMAN: Measuring cardi ac function,
or assessing cardiac function and/or cardiac iron
if there is an easy way to assess that with biopsy.

DR. BRI TTENHAM Are we tal ki ng about
children of this age, of two to six?

DR. REAMAN. | think yes.

DR. WEISS: The study that Novartis
presented, in terns of their thoughts of |ooking at
a substudy, tal ks about children with
bet a-t hal assem a that are greater than or equal to
age 10. | certainly think that everything is fair.
Actual Iy, one of the questions was why they were
choosing that age cutoff. It mght just be sone of
the feasibility issues.

I think, certainly, we have questions
about rel ationship between chelation, iron stores
and cardiac iron at all ages, though, clearly, the
effects of iron overload are not seen until--well,
you know, it takes decades probably to devel op

t hose effects.
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So | think there are sone open questions
about what are the appropriate ages to try to
eval uate and | ook at these correl ati ons and
functional assessnents.

DR. BRI TTENHAM Yes; and as a practica
matter, you see it is very difficult to do
virtually any of the noninvasive techni ques. The
child has to be able to lie still for a certain
period of tine so it is very difficult in younger
chil dren.

Probably the reason it is a reasonable
choice to choose arbitrarily ten or sonething
around that age where it becones possible to have
the children lie still enough to have a neasurenent
with MRl or other methods without having to use

sedati on.

DR REAMAN: Any comments? Dr. Shashaty?

DR. SHASHATY: | believe that the Novartis

proposal calls for the--in regard to cardiac iron
and cardiac function, calls for patients to have
normal ejection fractions in order to be admtted

into the study. |Is that correct? O that is the
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proposal

DR. CAPDEVI LLE: The proposal of the study
that | showed is widely in patients with nornal
cardiac function. This is really to |ook at the
effect of treatment on the cardiac iron store over
time.

DR SHASHATY: But, if they have nornal
ejection fractions and cardiac function, and they
have a lot of iron, when they have a little iron,
do we have super-normal ejection fractions? |
think it would be useful to have patients entered
into the trial whose ejection fractions are quite
variable. You then know what the nyocardial iron
is. You know what the ejection fraction is.

You treat them You find out what the
myocardial iron is and what the ejection fraction
is.

DR. CAPDEVILLE: In fact, that is the
study we are proposing in the context of this
post -approval commitnent. But we are al so planning
anot her study here in a different context that is

in patients with mld to noderate cardiac
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insufficiency plus a cardiac iron overload and then
to look at the effect of Exjade neasuring the
ventricul ar ejection fraction and, of course, the
T2*.

So, in fact, we have two different
st udi es.

DR VEISS: And, in fact, even though you
may not expect to see nuch alterations in cardiac
function perhaps in the pediatric populations, this
is also going to be used in adults with
myel odyspl asti ¢ syndronme. Just as we had concerns
about creatinine abnornmalities as you get into
ol der popul ations that have transfusi ona
henosi derosi s, you might also be able to pick up
certain cardiac dysfunctional effects in those
popul ati ons.

How much you can extrapol ate that down to
pedi atric popul ations, | amnot sure but there
m ght be no other opportunities, |ike George said,
to | ook at people with varying ejection-fraction
abnormalities.

DR. REAMAN. Are you satisfied with the
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di scussion for the questions which you have asked
us to address?

DR. VEISS: One of the exanples that we
had asked about in terns of |ooking at
the--attenpts to | ook at cardi ac overl oad and
function included a nunber of questions also to
t hi nk about such as, | guess biopsy was in there
but it is probably not considered to be really
vi abl e, but various types of exercise tests as
well. Is that sonething that people think would be
of potential utility in this popul ation?

DR. BRITTENHAM This is Gary Brittenham
I would just say that, unfortunately, npst other
efforts haven't contributed anythi ng beyond what
the left ventricular-ejection fraction, itself,
shows. So trying to do stress tests or even early
di astolic dysfunction isn't--hasn't proven to be
very useful .

DR REAVAN: Dr. Adanson?

DR. ADAMSON: All | was going to say is,
in these situations, we usually talk to our

pedi atric cardi ol ogy col |l eagues and get their
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advi ce. Echocardi ography and ejection fraction is
pretty standard in this age range but anything
beyond that, we would turn to our pediatric
cardi ol ogy col | eagues for gui dance.

DR. REAMAN. | would think that |ogistics
woul d probably really govern their response and
woul d, again, depend on the age group of patients.

If it is patients over ten, | think consideration
could be given to some of these. But it would be
hard to i magi ne doing nmany of these tests without
anest hesia. Then you couldn't do rmuch of an
exercise-related echo with anesthesia. The
treadm || doesn't work very well.

So that concludes our norning session. W
will break until 1:15. Thank you.

(Wher eupon, at 12:35 p.m, the proceedi ngs

were recessed, to be resuned at 1:15 p.m)

file:///C)/dummy/03140NCO.TXT (227 of 323) [3/27/2006 2:57:47 PM]

227



file:///C)/dummy/03140NCO.TXT

AFTERNOON PROCEEDI NGS

228

[1:15 p.m]

Session |11
CDER s Process for Handling Drug Shortages

DR. REAMAN. Dr. Wiss, do you have any
remarks to nmake for this session?

DR VEISS: Just very briefly, just to
nmention that this afternoon session will be on the
topic of drug shortages. This is the topic that
you all at the last neeting you had in Cctober
menti oned as one of the things that you wanted to
have a session devoted to, so you get what you
asked for, but we do think that it is a very tinely
t opi c.

We have basically two presentations, one
froman industry representative, who will give sone
of the perspective fromthe industry side on the
what and hows and whys for drug shortages, and then
a presentation from Mark Gol dberger at the FDA, who
heads up the Drug Shortage Group in the Center for
Drugs, just about how the Agency responds and acts

in the face of drug shortages and what are the
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FDA's limtations.

After those presentations, then, we just
hope to engage in some additional discussion wth
the committee.

DR. REAMAN. W need to go around again

and reintroduce oursel ves.

Call to Order and Introduction of the Committee

DR PAZDUR  Richard Pazdur, Ofice
Director.

DR VEISS: Karen Wiss, Deputy Ofice
Director.

DR. JUSTICE: Robert Justice, Acting
Director, Division of Drug Oncol ogy Products.

DR. KEEGAN:. Patricia Keegan, Director,
Di vi sion of Biologic Oncol ogy Products.

DR GOLDBERGER: Mark Col dberger in ny
role as the CDER Drug Shortage Coordinator.

DR. REYNOLDS: Pat Reynolds, Children's
Hospital, Los Angel es.

DR. D AGOSTING Ral ph D Agosti no,

statistician, fromBoston University.

DR FINKLESTEIN. Jerry Finklestein, UCLA
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MS5. O CONNELL: Cathy O Connell, Patient
Represent ati ve.
M5. EICHNER  Marilyn Eichner, Patient

Represent ati ve.

MS. CLI FFORD: Johanna difford, Executive

Secretary to the ODAC and the Pediatric Oncol ogy
Subcommi ttee, FDA.

DR. REAMAN. Gregory Reaman, Children's
Hospital, D.C., and CGeorge Washington University.

DR. SANTANA: Victor Santana, pediatric
oncol ogi st from St. Jude Children's Research
Hospital in Menphis, Tennessee.

DR. ANDERSON: Barry Anderson, NCI, CTEP.

DR. BLANEY: Susan Bl aney, Bayl or Coll ege
of Medi ci ne.

DR ADAMSON: Peter Adanson, Children's
Hospital of Phil adel phia.

M5. HAYLOCK: Pamel a Hayl ock, oncol ogy
nurse and Consuner Representative.

DR SMTH. Ml colm Snith, pediatric
oncol ogy, CTEP, NC.

DR REAMAN. W have a Conflict of
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Interest Statement that Ms. Clifford will read.
Conflict of Interest Statemnent

M5. CLI FFORD: The Food and Drug
Adm ni stration has prepared a general matters
wai ver for the follow ng special governnent
enpl oyee: Dr. Ral ph D Agosti no.

The comm ttee nenbers are participating in
today's Pediatric Subcomittee of the Oncol ogic
Drug Advisory Committee meeting to discuss matters
concerning CDER s process for handling drug
shortages. This nmeeting is being held by the
Center for Drug Eval uati on and Research

Unli ke issues before a subcommittee in
whi ch a particular product is discussed, issues of
broader applicability, such as the topic of today's
nmeeting, involve many industrial sponsors and
academ c institutions.

The conmittee nenbers have been screened
for their financial interests as they may apply to
the general topic at hand. Because general topics
i mpact so many institutions, it is not practical to

recite all potential conflicts of interest as they
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apply to each nenber.

FDA acknow edges that there may be
potential conflicts of interest, but because of the
general nature of the discussions before the
subcommi ttee, these potential conflicts are
m tigat ed.

A copy of the waiver statenent may be
obtai ned by submitting a witten request to the
Agency's Freedom of Information Ofice, Room 12A30
of the Parklawn Buil di ng.

In addition, we would like to note that
Dr. WIliam Rackoff is FDA's invited guest speaker.
Dr. Rackoff is participating as a representative of
Johnson & Johnson.

In the event that the discussions involve
any other products or firns not already on the
agenda for which FDA participants have a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol venent and their

exclusion will be noted for the record.

Wth respect to all other participants, we

ask in the interest of fairness that they address
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any current or previous financial involvenment with
any firm whose product they wish to conment upon.
Thank you.
DR. REAMAN. Thank you. W will start
this session on drug shortages with a perspective

fromindustry and Dr. Wayne Rackoff from Johnson &

Johnson.
An I ndustry Perspective: Drug Shortages
in Pediatric Oncol ogy
DR RACKOFF: Wiile we are setting up the
slides, I will just thank Dr. Reaman and Dr. Wi ss
for inviting ne again. It has been a couple tines

that | have been able to try and represent an
i ndustry perspective.

I don't represent Johnson & Johnson here
today. | hope | represent a perspective of
sonmebody who is working in industry, try and give
some idea of what issues are involved in drug
shortages, not being a manufacturing person, but
having consulted with them and finally, to answer
questions, but also as sonebody who has been

involved in the COG I ndustry Advisory Committee
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where we addressed this issue about three years
ago.

So, some of what | will tal k about today
really derives fromthat discussion and what
suggesti ons were nade at that tine.

[Slide.]

The topics | would like to touch upon
today are really again derived froma neeting we
had about three years ago at the Industry Advisory
Conmittee at the Children's Oncol ogy G oup.

There, we were presented with a list of

important drugs, and I will cover those today,
because | think they illustrate, the drugs on that
list illustrate some of the problens that nmay be

somewhat uni que to pediatric oncol ogy.

I will also touch upon, and I think the
FDA may, as well, recent shortages to | hope
represent fairly that this is not just an issue for
pedi atrics or for pediatric oncology or for
oncol ogy, that there are shortages of all kinds of

drugs all the time and for different reasons.

I will next cover some of those reasons as
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were delineated in a piece that was put together in
a pharmacy industry journal. | will talk briefly
about the manufacturing process at which there are
all kinds of places where things can go wong, and
then conme back to sone of the problens that are
uni que to pediatric oncol ogy and some suggestions
that we had three years ago that | think are stil
rel evant today.

[Slide.]

Here is the list that the Pharnmacy
Conmittee of the Children's Oncol ogy Group came up
with three years ago as imnportant drugs to watch
for shortages, because they were key parts | think
of widely used reginens in pediatric oncol ogy.

When | dug out this list again a few
mont hs ago when | was invited to this neeting,
tried to do a little research on manufacturers,
were they single source, were they generics, and
really the first issue is highlighted by this |ist.

These are very hard to track through the
FDA web site, not by reason of the FDA not

mai ntai ni ng the proper information, but just that
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i nformati on on nanufacturing per se, on who is

maki ng the drug and who isn't, on the nunber of
generic makers that may be involved, it is very
difficult to track for anybody.

What is clear about this list is that
essentially all the drugs are generic except
probably PEG asparagi nase. E. coli asparagi nase and
PEG aspar agi nase are the only drugs that have, as a
year of approval, in the 1990s. Al of the others,
as you can see, are 30 and 40 and 50 years ago.

The other thing is that E. col
aspar agi nase has that as the year of approval, but
I think that nust be a new formulation. Again,
that is why it was difficult to track all of these,
because what is maintained on drugs at FDA, as many
of you know who have been there, are really sort of
the labeling history for a particular formulation

So, | think this represents the first
i ssue, that there are a lot of old drugs that are
crucial to pediatric oncology, and | think all of
us who have practiced pediatric oncol ogy recogni ze

t hese drugs as such.
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[Slide.]

The second point | think from ny
perspective is that when one goes through the
recent shortages, you see that, for exanple, this
is when | prepared the slides back in February,
there were six drugs ongoing. There was only one
drug from oncol ogy, and that was BCNU

There were no drugs that were absolutely
crucial to pediatric oncology, either on the
ongoi ng or anong the 13 drugs that were in total
listed on the resolved list, which | don't know the
exact period of time during which drugs remain on
the resolved list, but | presune those are fairly
recently resol ved.

[Slide.]

So, | think there are sone things that are
uni que to pediatric oncol ogy, sonme of our crucia
drugs that were used, when | used them when | was
inthe clinic, they are still used in the clinic,
are old, they are generic, but it doesn't suggest a
solution to the issue. | mean they are still being

manuf act ur ed.
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This is a list of reasons for shortages
that is greatly abbreviated froma very good paper
which | cited on the slide, because | think it is
of interest to those who are interested in this
i ssue.

I amonly going to touch really on the
first two, because | think they are the ones that
are the nost crucial, the ones that can be
addressed nost reasonably by not only the FDA, but
by group of people who are in this room

Economics, | will stay away from because
I don't think that is an issue. | think we had a
case with nercaptopurine a few years ago where
d axoSmit hKl'i ne was very dedi cated to keeping that
drug on the market, has worked very hard on it, and
it had nothing to do with econonics.

W have the same issue at Johnson &
Johnson with Pancrease, a very difficult drug to
make, essential to cystic fibrosis patients, and no
generic house is going to take it on probably
anytime soon that | know of.

Regul ation and enforcenent, | will |eave
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to the FDA.

[Slide.]

So, manufacturing is a nmuch nore conpl ex
process than | think any of us, even |, who have
been in industry, can inmagine it to be.

From t he standpoi nt of the amount of
regulation that is involved, it is second only in a
drug manufacturing plant to--this has been said,
you know, by them whoever "they" are--that it is
second only to the amount of regulation that you
m ght see in an atomic energy plant. | think that
that is probably true if you actually sat down and
tried to quantitate it.

So, this is a highly, highly regul ated
environment in which, as | will show you in the
next slide, there are many points at which things
can go wong, the first of which is this.

The raw materials that can be used in the
manuf acture of a particular drug, and you have got
to start fromcertain raw materials, and not just,
you know, calciumchloride. It has to be the

cal ciumchl oride that you have specified in your
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240
NDA to the FDA, and deviations fromthat require
regul atory input.

So, if there is a raw material shortage in
general, let's say, of calciumchloride, or if
there is a raw material shortage just from your
particul ar supplier, fromthe particular itemthat
you have specified as your starting point in
manuf acture, then, you could be in a shortage
situation.

There are regul atory issues, | think the
nmost acute of which have been seen recently, not in
crucial drugs, but | think, you know, we all know
of the cases where plants are shut down because
they are not follow ng good regul atory practice.

Now, that is sonething that is a direct
i ssue between the FDA and the manufacturer, but
they certainly arise, and although | think npost of
them can be attributed to things that should have
been fixed, occasionally, they are not.

The third thing | think is probably one of
the most crucial factors in manufacture. First of

all, when | cane to industry, | figured that there
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was a Tyl enol assenbly line, an adrianycin assenbly
i ne sonewhere, where every day, at the end of the
day, they boxed up the adriamycin and sent it to
phar maci es.

That is the furthest thing fromthe truth
that is possibly imginable. Virtually, every one
of these drugs that is on the list of inportant
drugs is nade in batches. Those batches are
somet i mes schedul es for one of the drugs for which
I direct a clinical team oh, maybe 10, 12 tines a
year.

They happen to be made in a factory that
if it burns down, would affect all of oncol ogy
wor | dwi de, you know, big time, because
almost--well, | can't say "alnost" all, because
it's proprietary information in some cases, | don't
know how many--but | would say that a very good
proportion of oncol ogy drugs, because of the
specifications required by OSHA, in the case of the
US., are nade in a linited nunber of facilities.

Oten these are a linmted nunber of

contract facilities, over which the manufacturer of
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the drug doesn't always have perfect control in
terns of timng of manufacture.

These are made in batches. Wen you have
a batch failure, you don't have drug coming off the
line the next day, so if you have a drug, let's
say--and | don't know that this is necessarily the
case, but | imagine it is--if you have a drug |ike
preservative-free hydrocorti sone, for which they
mai nly run a batch once or twice a year because of
the level of use, if you |lose that batch, you have
got a huge gap if you have not enough drug in the
war ehouse for short expiry dates.

So, batch failures are a big problem and
they often are the source | think, and I would |ike
to hear the FDA's view on this, but | think they
often lie behind short-termshortages in
particul ar.

I have already tal ked about the linited
wor | dwi de manufacturing capacity for cytotoxics
related to the safety issues for the people who
make them The plants have to be up to specs, both

here and abroad, that are nmuch different than a
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pl ant that m ght be naking acetam nophen

[Slide.]

Now, going back to this batch and rel ease
timeline and why the gap is created, if you |lose a
bat ch anywhere along this process, and you can see
that it starts when you prepare the batch records
at day zero, and at 16 weeks, you wll have the
drug out to pharmacies or ready to ship to
pharmacies, and this is a typical batch of an ora
phar maceuti cal

It is not necessarily a cytotoxic, but the
person in manufacturing who supplied this to nme
assured nme that it is probably not nuch different
for a cytotoxic, that you are not tal king about one
day in a plant, you are really tal king about 16
weeks in both the regulatory and manufacturing life
of a drug.

So, it starts with preparing batch
records, which are subject to regulatory review,
manuf acturi ng the bul k supply, so that you have
barrels of, let's say, Tylenol, acetam nophen,

sitting around. Those go through quality contro
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rel ease testing, and then you can have quality
control release testing for that and then for the
conmpressed drug itself, which is often a different
process in a different plant.

You have packagi ng, | abeling, then,
qual ity assurance rel ease, and shi pnent of
supplies. Things can go wong at any one of these
st ages where you can | ose a batch. W once lost a
batch of an experinmental drug because little bits
of cardboard had gotten into the vials.

It was an ad-hoc thing where we were
trying to package a pediatric formulation for one
of our drugs. W hadn't done it before in a |long
tinme. The vials thensel ves, because of the
machinery, got a little bit of cardboard fromthe
box that they had been sitting in prior to weighing
and | oadi ng the drug.

Now, we never released that and we went to
anot her process, but if you think about that kind
of as a nodel for some of these drugs that aren't
made very often, although that is an experinmenta

drug, the situation is very sinilar.
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We had to go to a different process. It
turned out to be much sinpler. Sonetinmes the third
or fourth effort, you finally get, why don't we do
it that way, you know, why are we so dunb trying to
do it a conplicated way, and everythi ng worked
fine, but it took six, eight weeks to get that up
and running, and we had | ost six or eight nonths of
time devel oping the first process.

So, there are lots of pitfalls in this
process, it is, in general, a batch process, and
| osing a batch |oses a |arge chunk of tine, not
just a day or a week or a nonth.

[Slide.]

The second issue, which | think is very
i mportant, and which we did identify in the
Children's Oncology Group, is that there just
aren't the lines of conmunication in terms of
supply and demand between pedi atric oncol ogy and
the manuf acturers, whether they be generics or drug
houses |ike ours, that there is in adult oncol ogy.

There are | arge databases in the U S. for

sal es and use that can drive your denmand figures
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t hrough your manufacturing process. W just don't
have that for a drug that is being nmade once or
twice a year in small batches and being used in a
very limted basis.

I think that one of the problens is that
although it is a very limted basis worl dw de for
the pediatric oncology comunity, it may be that,
you know, 50 percent of the patients get
vincristine, but that is not true of oncol ogy
wor | dwi de, and the volune is very snall

So, the ability of a conpany to detect the
need in pediatric oncology is very limted, either
for marketing data that we routinely collect, or
fromthe contact with manufacturers, which you nmay
see at the level of a Medical Affairs person
visiting, a university visiting an office, or even
a sal esperson, who might be able to cone back to
the conpany and say, "You know, | think they are
starting to use this nore, we had better nmmke sure
we are not in a shortage situation."

The [ ast one, which is | think very uni que

to pediatric oncology, is that COG protocols, CYOP
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protocols can create a uni que spi ke that you don't
see in adult oncol ogy, because in adult oncol ogy,
there are only ever a few percentage of patients
ever going on a study.

If for some reason, people decide that we
are all of a sudden going to give every pediatric
oncol ogy patient a fornulation of asparagi nase,
let's say PEG that hasn't been used w dely before
that, and that information is not somehow
conmuni cated to the manufacturer, you very easily
end up in a shortage situation

So, | think there are things that we can
do on both sides to conmuni cate when there nmight be
a spi ke especially in an old drug.

The final point on this slide is that a
single source may | eave the market wi thout warning,
and that is why | think it is inmportant to maintain
on an ongoi ng basis for that key drug list,
conmmuni cation, and it nay be worth enpl oyi ng
sonmebody at the COG to mamintain this comunication
on an ongoi ng basis to be sure that a single-source

manuf acturer doesn't decide | only made and was
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able to manufacture and sell a mnute amount of
this if I ama generic house, | amgoing to use ny
pl ant for sonething el se next year.

I don't think any reasonabl e drug
manuf acturer woul d go out of that business with the
know edge that kids with cancer were not going to
get the drug, but | think part of the issue is
getting that know edge to the proper place.

[Slide.]

So, in summary, you know, pediatric
oncology is a small population, nmakes it difficult
for manufacturers to track use statistics. W, in
general, are using ol der drugs because of there not
bei ng | abel indications for many of our drugs in
children, which is I think slowy being corrected
under the BCPA, there is little contact between
pedi atric oncol ogi sts and manufacturers, |ike there
is in adult oncology. It's the one good thing
about marketing, is that there is contact between
peopl e.

Finally, the spikes in use, and | don't

think this is a najor problem but it is sonething
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that | think we need to be aware of, that pediatric
oncol ogy, because it treats 80, 90 percent of the
kids on a protocol, can really drive demand for a
coupl e years' tinme that nobody nmay have seen in the
previous two or three years if a new drug is being
added that is not a brand-new drug.

[Slide.]

So, in response to these issues, at the
fall 2002 COG neeting, we really actually ended up
with these action items, which | think were
supposed to be carried out by the Pharnacy

Commi ttee.

| don't know, to be honest, to what extent

they have been carried out and maybe Greg can
comrent on that, but there was a suggestion that
there be established points of contact at each
conpany that manufactures a drug on the critica
pedi atric oncology list, that there were
establ i shed |lines of communicati on between the
FDA- ODSM and COG to obtain and di ssem nate

i nformati on on shortages as it becane avail abl e,

and to establish a COGinput into that nmanagenent
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plan, and finally, to establish a comrunication
plan wi th PhRVA.

Now, this is a personal representation by
me, this is what happened at the neeting. | think
that establishing direct lines of comunication to
the individual manufacturers is probably going to
be nmuch nore effective than spending tine
est abl i shing communication with PhRMA, but on the
general level, it is probably not a bad idea.

So, those are a fewissues really just to
put on the table for discussion, and | amglad to
stand for questions although | hope you realize
that ny bent is as a pediatric oncologist in
i ndustry, and not as a pediatric oncol ogi st
representing all of industry.

DR. REAMAN. Thanks, Wayne. Maybe we will
have Dr. Gol dberger give his coments, and then we
can ask questions of both of our speakers.

CDER Drug Shortages Program

DR. GOLDBERGER: Besi des being the

coordi nator of Drug Shortages within the Center,

which is kind of an unofficial position |I have had

file:///C)/dummy/03140NCO.TXT (250 of 323) [3/27/2006 2:57:47 PM]

250



file:///C)/dummy/03140NCO.TXT

now for about 15 years, | amalso the director of
one of the review offices, the one that actually
handl es anti m crobi al products, ophthal nol ogy, and
sonme transpl ant products.

[Slide.]

I amgoing to try to give alittle bit of
an overvi ew of our program which has evol ved
greatly since 1990, talk a little bit about the
management process, some ongoing issues related to
shortages, and then just provide a little bit of
i nformati on about who to contact, which may, in
fact, be useful for some of the points brought up
in the previous presentation since we probably can
provi de some assistance in dealing with
manuf acturers, at least if the nunber is not that
| arge since we do that on a regular basis for a
nunber of products anyway.

[Slide.]

Sone of the people who do the work in drug
shortages are here, sitting over there in the first
row | guess of the FDA seating are Val Jensen and

Jouhayna Sal i ba, Drug Shortage Project Managers,
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and sitting in the mddle of themis Harvey
Greenberg, who is the representative fromthe
Ofice of Generic Drugs, and in the audience is
Chris Mser, who handles a |lot of our database
managenent .

This is an informal program There are
actually three positions that have been dedicated
to drug shortages, one is currently vacant, these
proj ect managers, half of one other position.
Everybody el se fromall these other offices, the

O fice of Compliance, Ceneric Drugs, the Review

Di vision, Drug Information, Chem stry, all do drug

shortage activities, as well as whatever their

ongoi ng j obs are.

Over the years, the drug shortage activity

has becone much busier, so it is good that we now
have a few full-tine people to kind of nanage
things and keep too many things from slipping

t hrough the cracks.

[Slide.]
Well, we do a ot of work with other
groups. | nean we work a lot with the CDC. A |lot
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of issues have cone up with certain antimcrobials,
certain other issues related to counterterrorism
We do, as you can imagi ne, an enornous amount of
interacting, for instance, with regul ated industry
to see what is going on, to assist in dealing with
problems. | will talk about that in a few m nutes.
W also do a lot of work with various
pr of essi onal associ ati ons many tines because they
are conpl aining to us about the non-availability,
for instance, of specific products, sone

i nternational organizations, and have a great dea

of interaction with the public, which is one of the

sources by which we find out about whether or not a

shortage night exist.

[Slide.]

The previous speaker tal ked a | ot about
the reasons for shortages. |If you look at this

slide, first of all, you have got some of the

manuf acturing issues, the top one, the bulk drug or

the API--that stands for the Active Pharmaceutica
I ngredi ent shortage--manufacturing difficulties,

conpliance issues. | think those to sone degree
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have al ready been cover ed.

Then, there are a lot of other issues, and
a couple of things worth nentioning that are all
sort of linked together, for instance, are changes
in clinical practice. That was sort of alluded to
in the previous presentation

A drug may be an innovator drug, may
becone a generic drug. New drugs cone out, it
becones less interesting, less profitable. It then
becones solely a generic drug, then, after a while
the nunber of generic manufacturers who nake it
gradually dwindle to the point where there may only
be, for instance, one manufacturer who is naking
t he product.

If they decide to | eave the market or
sonet hi ng happens to their manufacturing, there is
a problem That is where sonetines we see the
mar ket concentration or limted capacity.

O her tinmes what happens is the follow ng,
and one of the worst shortages that we had to dea
with in the last five years, was a shortage of sone

products for anesthesia, of which the nost visible
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was nal oxone, which as you know woul d be an
extrenely bad product to run out of.

There were several conpanies making this
product, but one of the nmmjor conpanies wth,
don't know, about 40 percent of the market, ceased
manuf acture for a while to retool, | think, their
facilities.

They did this in a voluntary manner,
nonet hel ess, as a consequence of this, the
remai ni ng conpani es could not take up the slack
They were al so maki ng a couple of related conmpounds
and al nost inmrediately we went into back order on
nal oxone, and would have, in fact, clearly have run
out nationally except for the fact that we were
able to bring some product in from Canada, froma
manuf act urer about whom we knew a fair amount
al though it was technically an unapproved product,
and they were able to nake enough drug to supply
the U S. market pl ace.

To get an idea of the visibility of this
shortage, | had to go down and speak in front of

the legislative group of the Anerican Society of
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Anest hesi ol ogi sts, and the speaker right before ne
was Richard Gephardt. That was when he was stil
in Congress, | might say.

So, that was a fairly visible shortage, so
mar ket concentration can be a problemeven if there
are several people nmaking the product.

Rel ated to sone of these issues of changes
in clinical practice, et cetera, are corporate
deci sions, that conpanies will decide that, for one
reason or another, it is no longer profitable for
themto continue nmaking the product.

They may be downsi zing their manufacturing
capacity, or | like to use an analogy. Wen | was
growi ng up, you went to a department store. You
could buy virtually anything you want in a
departnent store.

Today, when you go to a departnent store,
you notice what proportion of a department store
actually is clothing, often private |abel clothing.
One of the reasons is, is because per square foot
of display space, you can rmake nore nmoney selling

that than you can trying to conpete in books,
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el ectronics, et cetera.

There is probably sonme of that going on,
as well. There is a finite capacity of
manuf acturing particularly for certain types of
manuf act uri ng.

Sone of that was already alluded to, as
well as to the broader issue, which | will try to
mention in a few nminutes, of manufacture of sterile
i njectables, which is where we have had the npst
serious shortages. That capacity is finite, so it
is generally going to go to the folks, to the
products where you can get the best return

Cccasionally, we see shortages that are
nmore hospital pharmacy based. Sone of these, in
fact, relate to the fact that a given conpany
| eaves the nmarketplace for a product.

Sonmetimes their product is being handl ed
by a specific distributor, a healthcare
organi zati on has an exclusive contract to get the
product fromthat conpany, so other nanufacturers
are maki ng that same product, but the healthcare

entity doesn't have the contract with them and
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there can be a delay sonetines and a tenporary
shortage while that kind of problemis worked out.
So, that is, for instance, something that happens
fromtime to tinme.

[Slide.]

If you |l ook at a breakdown we did of
reasons for shortages over the last few years,
about 40 percent are all kinds of nmanufacturing,
and | think that was pretty well covered in the
precedi ng tal k.

It is inportant to notice that there is
the issue of if a batch of product has a
manuf acturing problem | nean there is the issue of
trying to make anot her batch, and that can be very
vari abl e how long it takes.

In general, we know that for many
products, you can find between what is in the
manuf acturer's warehouse, what is at the
distributors, and what is at the end user pharnmacy,
probably two to three nonths of product on average.

So, one of the things we | earned when we

were doi ng sone preparations for Y2K, so there is
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some product out there, but beyond the tine it
takes to sinply get a new | ot manufactured, you
have to keep in mnd it has to be fit in. That is
to say that many times the manufacturing lines are
schedul ed for other products, so you have to find a
sl ot where you can actually do this, and that can
produce sonme added del ay.

About 40 percent manufacturing, 40 percent
di sconti nuations, 10 percent active pharnmaceutica
i ngredient issues, and then 10 percent assorted
reasons.

More and nore of the active pharmaceutica
ingredients are comng fromoutside the United
States. From an economic point of view, this is
not surprising, since many of these products can be
nmore efficiently nmade in | arge anmpunts.

So, instead of having a nunmber of snall
manuf acturers produce them it may be nore cost
effective to lower prices or at least restrain
price increases to have a given conpany neke a | ot
of it, but if something happens to their supply,

that can produce a fairly substantial problem
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W have had issues like that fromtine to
time, where we have had to work with nmanufacturers
to identify new sources of active pharmaceutica
i ngredient.

[Slide.]

Well, we | earn about shortages froma
vari ety of places, from pharnaceutical conpanies,
pr of essi onal organi zati ons, heal thcare providers,
patients. W have public e-mail accounts, phone
nunbers, et cetera, other FDA offices.

One of the areas where we have probably
made the nost progress fromthe early 1990s is
getting a nore gl obal awareness within the Agency
of drug shortage issues. There was a tine when
first started doing this, when some conpliance and
enforcenment actions were taken wthout regard to
the medi cal inpact of the non-availability of the
product, but | think we are nmuch better now in
maki ng t hose assessnents.

I will tell you there are tines when an
enforcement action nust be taken agai nst a product

even when it is clearly nedically necessary, | wll
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talk about that in a few mnutes, sinply because
the defects in the product are so great, i.e.,
bacterial contam nation within the vial, nold
contam nation within the vial, nmetal shavings
within the vial, but other tines there is alittle
more flexibility, and there are sometines ways to
use product while manufacturing inprovenents are
under way.

[Slide.]

Well, one of the first things we do is try
to nake sure if we get a report that there is a
real national shortage. Sonetinmes all that has
happened is there is a shortage of a particul ar
presentation, that is, strength, nunber of tablets,
what ever, et cetera, other forms are readily
avai l abl e, or we call the manufacturer and it turns
out that this is tenporary, they sort of didn't
quite plan correctly, another week or two, the
product will be available. W don't try to dea
with those types of problens.

We try to see whether there is a rea

shortage and it looks like it is like to be
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persistent. W deal with the conpanies. W have
pretty good contacts now again, particularly since
Sept enber 11th, with the whol esal e distributors
where we can really find out sonetines what is
actual | y happening out in the nmarketpl ace.

We have access to I M5 status, so we can
really | ook at how much product is being sold, et
cetera, and then we al so have contacts with various
prof essi onal organi zations, so we get sone idea of
what is going on, what their nenbers are reporting,
et cetera.

[Slide.]

One of the things we try to do is
initially, when we find out about a shortage that
appears to be a legitimate shortage, is we get what
we call a determnation of Medical Necessity from
the appropriate Review Division

The CDER New Drug Review Divisions with
the clinical expertise in that area nmake the
deci si on regardi ng nedi cal necessity. On occasion,
we have actually gotten input from outside

organi zations, as well. W have consi dered
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of f-1abel uses, as well as |abel ed uses, and
i nvestigational drugs, as well.

[Slide.]

Now, in determining this, we try to | ook
at the seriousness of the disease, the availability
of the alternatives. W get information fromthe
firmabout what is going on, and the reason we are
doing this is, in other words, we concentrate our
efforts on dealing with products whose absence from
the marketplace is likely to have a significant
public health inpact.

There can be products that are gone that
may be a nui sance or an inconvenience. There are
ot her products that can be |life-saving, and many
others that are inportant for serious di sease
This is where we focus our efforts, and this is
where, when necessary, we will sonetines bend sone
of the rules to allow the product to continue being
made available. The fancy termfor bending the
rules is called "enforcenent discretion."”

[Slide.]

This is the definition we have used of a
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nmedi cal | y necessary product. It is used to treat a
serious disease or medical condition, there is no
ot her adequately avail able source of that product
or alternative that is judged by the nedical staff
to be an acceptabl e substitute. "Inconvenience"
alone is an insufficient basis to classify a
product as a nedical necessity. That m ght nmean
you have to take it twice a day instead of once a
day. We might not consider that a nedica
necessity.

This decision is nade by the folks in the
Revi ew Di vi sions who deal with the drug on a daily
basis, presumably have interaction with the
prof essional conmunities, et cetera, understand a
little bit about what patients may think, and these
are the products that we focus our nmmjor effort on.

[Slide.]

To give you an idea, in 2005, about
two-thirds of the shortages were determ ned to be
medi cal | y necessary, and this figure of being nore
than 50 percent has been--the last tine we checked

it several years ago, it was not nuch different
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than this. So, the majority of products that reach
this stage are generally considered to be nedically
necessary.

[Slide.]

Let nme give you a couple of exanpl es of
thi ngs that have gone on that you have probably
heard about. There was the nethotrexate problens
recently due to GW problens. That nmeans Good
Manuf acturing Practices at a manufacturing site.

It was shut down to upgrade the facility.

Two of the firns that used that site had a
|l ot of the market share. O her suppliers were
eventually able to increase production, but, of
course, this doesn't happen overnight, to cover the
shortfall

One firmthat supplied the sane product
for ROM-that is the rest of world--and the
Di vi si on expedi ted approval of the New Drug
Application for that, and in that interim we
al | oned product that was | abeled for use in Canada
to come in and be used in the United States.

This took a fair anmount of tine. The
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conpany we were dealing with was an ex-U. S.
conmpany. It was fairly conplicated. | think now
we are back to a relatively stable situation with
t hat .

[Slide.]

5-fluorouracil. Again, Good Manufacturing
problenms. This involved sonme glass particles in
the vials. The affected |ots were quarantined. W
worked with the Oncology Division. W, in fact, do
a fair amount of business overall with the Oncol ogy
Division certainly over the years, and they have
al ways been quite responsive to the shortage
requests.

So, we worked to resolve this. The
product in this case was released with corrective
action. This is what | nmean by "enforcenent
discretion.” Normally, if there was product with
glass init, that would be the end, but if it's a
product that is life-saving, you find sone type of
filter needle and again use it like that, |et
pati ents know about this, and eventually, this

probl em was fi xed.
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This also illustrates again, you notice
both of these are sterile injectable products.
There tends to be |l ess sources for those products,
and they tend, in general, not just in Oncology, to
be used for nmore serious illness.

[Slide.]

So, one of the things we do is we try to
devel op a plan for short termand long term pl an
for shortage managenent, and that neans short term
may be is there some way to keep the product in the
mar ket pl ace, can we talk to other conpani es who may
have some supplies, or to have themstart to
i ncrease production.

Sone of themactually can do that quite
rapidly. Longer term may nean | ooking for new
sources of raw material, working to find a new
applicant to submit a new NDA, working with the
company or having our Conpliance people work with
the conpany to inprove their manufacturing, so
there is the short termto try to keep product
available, the longer termto try to remedy the

probl em
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The other thing we have gotten better at
over the years is really trying to get information
out. We have a drug shortage web site, which
provides information on current shortages,

i nformati on how to get the product.

We have a very good relationship with the
Ameri can Soci ety of Health System Pharnaci sts, and
our web sites are linked. They provide a |ot of
addi tional information about shortages, and unlike
our web site, where we are very limted in what we
can say about alternatives, they can actually give
medi cal recomrendati ons about alternative therapy
that might be able to be used.

[Slide.]

Sone of the things that we can do to talk
inalittle nore detail about shortages, sonetines
we use approaches of limted distribution, either
in some cases, there will be sone sort of protocol
that will limt the product to the patients with a
condition who really need it, and sonme of the
of f-1abel or other indications, product won't be

avai |l abl e.

file:///C)/dummy/03140NCO.TXT (268 of 323) [3/27/2006 2:57:47 PM]

268



file:///C)/dummy/03140NCO.TXT

You have to find soneone who is willing to
run that protocol. Sonetimes that can be a little
bit of an issue to do that. Sonetimes the conpany
will take that on.

One thing that you always learn early on
with this is if you want to stretch the supply of
the drug, you always manage it centrally, and the
reason is--unless you need it instantly--the reason
is, is because a |lot of product gets soaked up
bet ween di stributors, between hospital pharnacies,
et cetera, so you have got a lot of product around
on the shelves, all over, sometines for relatively
smal | er nunber of patients who need it at any
noment .

If it's a product that you don't need
instantly, keeping it centrally and Fed-Exing it
out allows you to manage the situation with a small
anount of product overall. Wen there are issues
like inmpurities that go above a certain allowable
| evel on the product, we try to get our
phar macol ogi sts, toxicologists to | ook at this, see

if they represent a problem
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Again, if there are manufacturing issues,
the chemists--CMC stands for Chenistry
Manuf acturing Controls--will ook at the issue. W
work with the inspectors, et cetera, to find out
what the problens are, how serious they are, et
cetera, and | ook for folks who can actually, if
necessary, submit a new New Drug Application or
abbrevi ated New Drug Application

Sone of these, for instance, in the Ofice
of Generic Drugs, can be expedited, which can speed
up the overall process.

We hel p | ook for alternate sources of raw
materials. Sonetinmes that is sonmething that we
actually do, not sinply in the U S., but actually
wor | dwi de.

An issue that cane up in the previous
presentation is the issues when conpanies plan to
di sconti nue a product. We have had any number of
di scussi ons about products over the years that
conpani es have wanted to di scontinue, that we have
been able to induce them and renmenber we have no

actual authority to require a conpany to continue
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manuf act uri ng, but nonet hel ess, that we have been
able to induce themto continue manufacturing for
some additional period of tine.

W can | et other manufacturers know,
wi t hout necessarily going into all the details,
that it is desirable for themto consider
i ncreasing the production of a product to cover the
| oss of product fromthe narketplace, you know, if
someone who we know either has problenms or is going
out of business.

As | nentioned, utilize regulatory
discretion, and finally, in certain rare occasions,
we do bring in unapproved product, after getting
i nformati on on nanufacturing, into the country to
deal with shortages. The anesthesia drugs is
probably one of the best exanples. W have done
that maybe three or four tinmes in the |ast nunber
of years. That is kind of the last resort, but in
certain circunstances, it actually has been
necessary to do that.

[Slide.]

FDA cannot force a manufacturer to produce
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a product or to continue to produce a product. It
is always inportant to renmenber that.

The manufacturers are not required to
report plans to discontinue producing a product
unless it is a sole source product for a
I'ife-supporting/life-sustaining condition

That is actually now in the Food, Drug,
and Cosnetic Act, they are supposed to give advance
notice, but notice it is a sole source. They could
have 75 percent of the market, and sonebody el se
could be producing it, and there is no requirenent
for reporting for a life-supporting/life-sustaining
condition, and all they have to do is report that
they plan to do it. That doesn't mean they can be
required to continue produci ng, but they just
sinmply have to tell us they are going to stop

Overall, however, | think it is fair to
say our communications with firms have gotten nuch
better. They tell us generally in advance if they
notice a problemas opposed to waiting until it
gets to the point where actual spot shortages begin

to occur.
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I think we get better infornmation when
di scontinuations are occurring, and that is
certainly very helpful. It sonetimes gets alittle
confusing. W are dealing with a shortage
situation now in a non-oncol ogy product where it
has been a little nore confusing because one
generic firmwas purchased by another, and
est abl i shing communi cati ons with the new owner,
plus the firns thensel ves working it out has sl owed
down a little bit our getting the necessary
i nformati on.

[Slide.]

This is the actual rule about the
di scontinuation, and interestingly enough, as far
as | know, within the drug regulations, this is the
only place where anything really relating to drug
shortages i s nmentioned.

Al t hough we have this program and have
been doing all these activities, there is no
specific basis for it in the regulations. It is
somet hing we do froma public health perspective,

and | think everybody agrees it is very inportant,
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but it kind of formed gradually on its own, not
with regards to any particular regul atory nandate.

[Slide.]

Sone of the ongoing issues that we stil
deal with are trying to get as nmuch advance notice
of problens. W have gotten better at the early
determ nati on of inpact of shortages, because we
have better access to data now. W have a little
bit of nobney, so we are able to get data fromI M
and other things, so we understand a little nore
what is going on in the narketpl ace.

There are an increasi ng nunber of
shortages and greater public interest.
Periodically, there are articles dealing with drug
shortages. | always keep a file of themon ny

conputer, so then when | want to tal k about sone of

the egregious things that happen, which | otherw se

could talk about, | can just quote fromthe

articles that are already in the newspaper.
But basically, there have been sone

serious shortages, some of them due to maybe

unavoi dabl e things. Gthers do because in sone
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circunstances, sone firns have not been as diligent
as others in maintaining their manufacturing base
and their manufacturing facilities.

Sone of the plants where sterile
i njectabl es are nade, may be 30 or nore years ol d,
and frankly, are not up to today's standards, and
have nore probl ens associated with them

We try to enhance public access to
shortage information through the nmechani sns that |
outlined earlier. | think that has been very
hel pful, so at |east people have sone idea of what
i s going on.

[Slide.]

We al so have, in terns of other things we
are doing, we have a Critical Product database that
monitors a variety of inportant products. Many of
these are related, but not all, to issues of
counterterrorismand related matters, but we have
been steadily addi ng products here.

This is a place where we probably could
add sone additional oncol ogy products to, as well.

We find out periodically fromthe manufacturer what
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is going on. W find out how nuch stuff they are
produci ng.

We will sometinmes go to the point of
finding out what are the rate-limting steps with
regards to their ability to increase production, et
cetera. So, this has been an ongoing activity that
has increased very substantially over the |ast
several years.

We have very good contacts with nany of
the manufacturers, the distributors, so we find out
what is going on, better conmunications with the
Generi c Pharmaceutical Association, the Parenteral
Drug Association, as | nentioned before, the
Ameri can Soci ety of Health System Pharnaci sts,
various professional organizations.

That is sort of a lot of the things that
are currently going on. The industry and trade
organi zations are nore aware of these problems. |
think that they are nore inclined nowto talk with
us earlier, talk with us about contingency
pl anni ng.

We have done a little bit of that with a
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few products, as well, just thinking about
potential inpacts of shortages, sonme of the things
that could be done to alleviate them and those
types of scenario planning are actually quite
useful and do give you a little better handl e on
some of the rate-limting steps involved in
manuf act uri ng.

[Slide.]

So, the contacts, that's our phone nunber,
the e-mail, and then we have the web site, so we
certainly would be happy to try to help with sone
of the products on the oncology list. Al though we
can't deal with dozens of products, certainly, the
list that was shown before would not be any problem
to assist in attenpting to continue to track that.

You can always e-mail us at
drugshortages@der. fda. gov, and then we have our
web site, which is fairly promnently listed on the
FDA web site under Human Drugs.

Thank you.

DR. REAMAN. Thank you

Are there questions for either of the
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speakers?
Subcommi tt ee Di scussi on

DR. FINKLESTEIN: | have just a generic
question. Maybe, Wayne, you can answer it.

What percentage of drug do you think sits
on the shelf in a pharmacy or the distributors, so
let's say you make 100 or 1,000 units, what
percentage do you think just sort of sit out there?
I don't know if there is an answer for the
questi on.

DR RACKOFF: | am not on the
manuf acturing/distribution side. | don't know if
you have got statistics on that, Mark, but a |ot of
it.

You know, sone of it's warehoused, but |
think as was alluded to in Dr. Col dberger's talk
much of it is out in the system so that when you
hit a shortage situation, one of the things that
the FDA has been | think very diligent about is
trying to centralize the process along with the
manuf acturer, so that there is not product sitting

out there.
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DR GOLDBERGER: It is also our inpression
that there is less stuff sitting on shel ves,
particularly for some of the nore expensive
product, sinply because it's too expensive to keep
it on the shel ves.

I think probably there is a little nore
reliance maybe on just-in-tine shipping fromsone
of the distributors. The down side a little bit of
just-in-tinme shipping is every so often it is
probably not quite just in tinme, but | think it's
our sense that there may be a little nore of that,
as well, so | don't think there are huge
quantities.

It really becones a problemif you have
got a product that is in relatively short supply,
and you have got a relatively short expiration date
on it. You know, some products have an expiration
date of several years, so the expectation is it is
likely that it will get used.

If you have got sonmething with a shorter
expiration date, that could be a problem but in

sone areas where there have been shortages,
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hospital s or healthcare organizations within a
given city will also share. They will call each
other up to see who has a product.

Now, ideally, you would like to avoid
having to do that, but yet that is another option
in terms of acute drug shortage managenent.

DR REAMAN: Dr. Pazdur.

DR. PAZDUR. | have a question. | realize
that there is variations to the conplexity of the
manuf act uri ng process.

The two questions that | have, one, if a
company realizes that there is a batch problem and
they cannot distribute that drug, is it the
tendency, then, to automatically do that batch
process over again as soon as this is observed, or
do they just say, well, we will wait until the next
schedul ed batch distribution or batch process that
we had pl anned out ?

Secondly, | don't have a concept of how
long it takes, once a decision is nade to start a
new batch up, are we tal king about if sonebody is

maki ng a plan of running drug X, does it take them
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a nonth, does it take thema week, does it take
themtwo days to run these batches of drugs?

| realize there is variations here, but
can you address sone of the timng issues?

DR. RACKOFF: | can only address it with
regard to the exanples | work with nost directly,
so | have to be a little bit circunmspect there.

In terms of what you can do when a batch
fails, which happens all the time, especially in
sterile product manufacturing--not all the tineg,
you know, every batch--but | nean | am sure every
week, sonewhere around the world, a batch fails on
sonebody for various reasons.

The nore difficult the drug is to nake,
obviously, the nmore it happens.

I think in ternms of how and when you can
reschedul e a batch depends on what your cushion is,
first of all. So, if it's a drug for which there
is a fairly high demand, there is usually a cushion
built into the nmanufacturing process. You expect
to | ose maybe a batch a quarter.

It is when you |lose that batch. Let's say
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you plan 12 batches a year, and you | ose one, then,
m dway through the year you | ose anot her one, and
you | ose anot her one and another one. The bad part
is it is like, you know, turnovers in a basket bal
ganme. |If they are spread out over the ganme, it's
okay, but when you have 10 in a row, then, you are
20 points down pretty quickly. | think that is
what is the problem

Now, the second problemthat both of us
alluded to was that there are plants where there
are nul tiple oncol ogy products being made, for
mul ti pl e manufacturers, by very good contract
manuf acturers, but when you | ose a batch, your
contract controls what is done about that.

It doesn't mean that you can reschedule a
bat ch the next day, or sonetines you can, sonetines
you can't. It becones a negotiation with those
f ol ks.

I mean those are sone of the issues that |
have seen.

DR. GOLDBERGER: Let ne make a coupl e

comments also. One thing is when you |ook, if
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there is a failure in manufacturing, if it's a
situation where there are episodic failures, then,
you may have some understandi ng of what the probl em
is, but even then, and certainly if it's an
unexpected failure, before you can sonetines go and
remanuf acture a new batch, you have to figure out
why the failure occurred.

That sometimes can be fairly conpl ex,
because you have to | ook at your nachinery, you
have to | ook at your raw material. Sonetines you
have to | ook at even your excipients can nmake a
difference, so that is one thing.

Then, the other thing is, you know, it
depends agai n on how rmuch capacity you have. W
did sone work with a manufacturer of a product that
has been used in sonme counterterrorismsituations
and other areas, and they went through with us what
it would take to manufacture new drug, and they
could actually do it probably, once they had the
raw material, in as little as six weeks, but that
real |y depends, of course, on having manufacturing

lines ready to go and having an adequate source of
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the raw material, the starting materi al

In sone situations, you have to realize
that in addition to the drug itself, there may be
the vial that it's in, the stopper that is used for
the vial. Any problemwth the availability of any
of those things can be very serious.

I think we had an expl osion at sone
factory in the last couple of years that nmade many
of the stoppers for drugs, and that was potentially
a problemin terms of sone of the sterile
i nj ectabl es.

So, all those things have to come together
to be able to rapidly replace product when there
has been a manufacturing deficiency.

DR. RACKOFF: Just to follow up on that
and answer your second question, for exanple,
sonet hing |ike stoppers, if you are distributing
the drug just in the U S., and you want to put a
stopper in that has an ani nal -based | ubricant as
opposed to a vegetabl e-based | ubricant, you know,
if you have the proper clearances with the Agency,

that's okay, but there are certain countries in the
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wor |l d where you can't nmmke that repl acenent.

So, if you are nmaking batches that are
going to be distributed in countries where, for
religious reasons, and health authorities have
dictated this, you can't put an aninmal |ubricant on
the slip, to slip the stopper in. You know, you
get into those kinds of things. 1t can be quite
esoteric.

Not, in terms of timng, | mean the drug
itself, let's say, for sterile, one of the ones
that | have been involved with over the years, from
the time it goes into the line, fromthe time it
conmes out of the line is 10 days, just that. That
is just doing the chemi stry, doing all that stuff,
but that doesn't account for these other week's
worth of batch testing and rel ease, pre-testing,
you know, batch paperwork

So, for that, our batches | think for that
drug mght run several nonths. The manufacture
itself is 10 days, but that is the minority of the
time it takes to get the chemicals in the door and

the drug out the door.
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I will make one comment in followup to
Mar k, because | think the best way, you know, one
of the things obviously, manufacturers discontinue
drugs, and those are obviously busi ness deci sions.
I think one of the best ways to influence that for
this group is constant and fertile contact with
those conpanies at a high level on those drugs that
are critical to pediatric oncol ogy.

DR. GOLDBERGER: For instance, we have
with certain products that have limted use in
certain infectious diseases, including sexually
transmtted di seases, sonetinmes if there is an
i ssue, rather than our trying to convince the
conpany by ourselves, we will get the CDC invol ved,
or it's the CDC who cane to us originally with a
concern, so we will have a joint telecon with the
CDC, beat on thema little bit, and that in the
past, has been reasonably effective in maintaining
supplies at least for |onger than the conpanies
originally planned.

DR. RACKOFF: Mbst reputabl e conpanies

woul d have a hard tinme with the concept of | am
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cutting off a drug to kids with cancer, and that is

legitimate. | think if any conpany, if our conpany
knows that a drug is absolutely essential, | think
there are conpani es--1 nmean GSK nakes a coupl e of

these drugs or used to be the source prinmarily for
them and they kept maki ng them because they knew
they were the only ones naking them

So, | think if they know, and | think it's
alittle harder for generic manufacturers to know,
because they haven't been involved in the research
and devel opnent of the drug, it's pretty hard to
stop cold wthout working with the Agency, finding
ot her sources.

DR. REAMAN. It may be hard to stop cold,
but I was a little concerned that you |eft
econom cs off your list, because it is not always
hard for themto make a decision to stop making the
drug, sell the drug to another company, and then
there is ranp-up tinme in manufacturing and
distribution, which, in essence, creates a shortage
if they are a sole source manufacturer and

di stributor, and we have had that situation
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I don't know who it is that you talk to
high up in the command of a pharnmaceutical conpany,
because we are not necessarily privy, and why,
after 42 years, does Merck decide that they are not
going to nake El spar, and they are selling it to
anot her comnpany.

I just assunmed that this was sonething
that the FDA has as part of its nandate. | know
now that that is not the case, and obviously, when
shortages do exist, | can't say enough about the
hel p and the assistance that the Drug Shortage
Ofice provides, but it just seens that there
really ought to be sonme nechani sm by which
potential shortages are averted.

In the situation in pediatric oncol ogy
where we have unfortunately not given ourselves an
alternative, we have a single drug, there are no
alternatives that can be used within a specific
treatnment reginmen for a specific disease, that's
it. Wen there is no drug, you can't treat it.

DR. GOLDBERGER: What we will try to do is

if we get advance notice, sonetines the conpanies
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will tell us that they are selling a product, we
will see what we can do about trying to ensure that
during the transition period, there will be product
out there, that the conpany will make sone extra
material, the conpany that is phasing it out, so
that that product will last until the new conpany

can take over.

Now, keep in mind there is a couple issues

there. One is you are transferring a manufacturing
process, but that manufacturing process may be
transferred to a new facility. There is no
guarantee that in the tinme planned for, that new
facility will be up and running, making the
product. So, there is always the uncertainty about
t hat .

So, that is one part. The other part,
whi ch unfortunately came out in the New York
Ti mes--1 am sure nmany people saw it on Saturday--is
that sonetines when a product is transferred, the
price goes up fairly dramatically.

One thing | didn't say was that an area

that we really can't do anything about is what the
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product is being sold for. Were this problem
conmes up periodically is in the following. There
is originally an innovator product. Then, the
product becones generic, as well, so the innovator
may continue to nmake it, but in limted anpunts.
Most of the product comes fromthe generic industry
at a |lower price.

Then, sonet hi ng happens to one or nore of
the generic conpani es. The innovator may have
product avail able and may be able to increase
production, but it is not going to be at the price
that people are used to paying, and that is a
problem W recognize it's a problem but our goa
is to ensure an adequate supply of the product.

We can't really do nmuch necessarily about
the mx to ensure that it's an adequate supply at a
reasonabl e price, and that is problemfor which we

don't really have a good sol ution.

DR RACKOFF: | think we tal ked about this

several years ago. The situation you nentioned,
don't want to pick on any particul ar conpany

obviously, but that was on the list actually. So,
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if there had been, | don't know, an ongoing
conmuni cation, which there usually isn't between
pedi atric oncol ogy and t he compani es, for obvious
reasons, so it has got to be initiated probably
fromthe pediatric oncol ogy side.

I think maybe and invol ving the Drug
Shortages O fice, as well, maybe to do their job
only that they can do, you m ght have had a
snoot her transition there. | don't think you could
have prevented this, nobody is going to prevent the
sale, that is a business decision, but to try and
work with them with a lot of the nethods that Dr.
Gol dberger has used to snooth the transition m ght
have wor ked.

That is really | guess, in our economy, in
the way that things run in this country, that is
the nost you have.

DR. PAZDUR: | just wonder if some of this
could conme under the jurisdiction also of the FTC,
Federal Trade Conmission, and let nme tell you kind
of the flip side of this.

We frequently get consulted--1 shouldn't
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say frequently--we have been consul ted when
conpani es are undergoi ng nergers and acqui sitions
if they have conpeting products, for exanple, two
taxanes or two products with the sanme indication,
and the FTC generally will ask our advice whether
the conpany shoul d di vest one when they undergo
mergers and acquisitions, so that there is a free
trade that exists there

That is another area. For exanple, if a
conpany was undergoi ng a nerger, they nay just
decide to not produce the conpeting drug, and that
also is a fear that could potentially happen to the
situation.

I have a question for Mark, perhaps he
could answer it, not from his perspective of the
drug shortage, but also frominfectious disease,
since this is an infectious disease issue.

That is, panic indications, when the
public perceives that there is a need for a drug,
and obvi ously, what | amtal king about is Tanmiflu,
and what is the FDA's role in this, if you could

give us kind of a thunbnail.
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DR GOLDBERGER: Actually, we have the
classic exanple. Tamflu has not been so bad. |
mean the real exanple was in ciprofloxacin in the
fall of 2001, and that was pretty bad. Basically,
as soon as the anthrax cases, you know, people
becane aware of it, C pro was one of the drugs
bei ng pushed very hard as a potential drug to be
used for prevention or even treatnent.

Tom Brokaw, | actually was watching the
news that night, picks up his vial and says, "In
Cipro we trust” on national TV. That really
exacer bat ed t hi ngs.

You have to realize that one day's nornal
production of ciprofloxacin would have supplied
every person who possibly, conceivably, from an
epi dem ol ogi ¢ point of view, would have needed
therapy for prevention even for 60 days, so there
was pl enty of drug conceptual ly avail abl e.

Nevert hel ess, we began to run out of
product. There were spot shortages all over. Wen
one tried to match up the number of prescriptions

being witten to the ampbunt of ciprofloxacin going

file:///C)/dummy/03140NCO.TXT (293 of 323) [3/27/2006 2:57:47 PM]

293



file:///C)/dummy/03140NCO.TXT

294
out, they didn't really seemto match up,
suggesting--it wasn't clear what they were
suggesti ng.

I got honme one night, and | got a nessage
on ny answering nmachine fromny cousin up in New
Jersey, whose husband is a pharmaci st, asking what
product he should bring home for the famly, Cpro
or doxycyline, et cetera.

There, our managenent was truthfully, at
that point, we were probably already a little bit
behind the 8-ball, so there, our goal was to work
with the manufacturer in ways to frankly increase
production, so that the shortages ended, not
because you needed billions of doses, but sinply by
hel ping to end the shortages, | think it kind of
cal ms people down, and we were able to do it.

Bayer had had sone contingency planning in
pl ace, and they were able to handl e the increased
manuf acture, but it was a |ot of work, because
product would be flown in, you know, raw nateri al
woul d be flown in fromout of the country, it would

get here, and then for reasons that would be
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obscure, it would be held up at Custons, because
they were unhappy with sonething in the shipnent.

Then, we woul d have to get someone from
our Conpliance Ofice to call over to Custons to
get it released. Then, it would have to be shipped
to the Bayer facility, but they did a really good
j ob.

So, there, our goal was to actually catch
up. In the situation like Tam flu, the demand
really has not been that bad. There, what we |ike
to do, when you can identify a probl em ahead of
time, is we prospectively tried to | ook at what is
going on in the nmarketpl ace.

We have done that for--Tanmflu is a good
exanple--we will talk to the manufacturer, ask them
about, you know, how rmuch product they have, what
are their plans for allocation, are they hol ding
some in reserve, and Roche, for instance, you know,
had put out a public announcenment about this, so
they were fairly, in fact, proactive about it and
were able to manage supplies adequately,

truthfully, because this was probably not such a
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bad i nfluenza season that really pushed people so
har d.

VWhat we do with certain products that we
think mght be prone to this is we try to have
surveillance ahead of time, and the other nodel we
used is we had a major operation underway for Y2K
Because | was doing this drug shortage job, | was
then given the responsibility with a small group of
ot her peopl e of assessing the readi ness of the
pharmaceutical industry for Y2K, which was
basically a job that took about a year working part
time while | was doing ny other job.

That all owed us to get an understandi ng of
a lot of the planning issues, which have been
important to this day, but what we also did is set
up sonme formal surveillance using a product, a
commer ci al product froma conpany that supplies
that type of data, and we set up informal contacts
with all the distributors and with nanufacturers of
a particularly critical product that was very prone
to hoarding, because it was a product that is a

little nore easily available than many of the
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things that you get from your pharnacy.

So, that nodel of talking with the
manuf acturers on a regular basis is sonething that
we do fromtine to tine in dealing with these
probl enms, as well. \Wenever possible, we like to
stay ahead of the curve as opposed to playing
catch-up as we had to do with C pro, but that was
one of these unexpected things that happened, and
then you have to work after the fact.

That is one of the reasons we naintain a
Critical Products database, so that we have an idea
of what the capabilities are, how rmuch product is
generally in stock, et cetera, how quickly it would
take conpanies to increase their manufacture in the
case of an emnergency.

So, those are sone of the things that we
have done to deal with these problenms. As |
menti oned, we do have these good contacts with the
maj or distributors. | think there are three
distributors that do nost of the work in the United
States, and by talking with them get a pretty good

handl e on what they are having in terns of any
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potential shortage situations.

DR REAMAN. Can | just ask, the Critica
Products list, how do you get to something on that,
who controls the Critical Products list?

DR. GOLDBERGER: That is where you get
into real power, to have control over the Critica
Products |i st.

DR REAMAN: | don't want control over it,
I would just like to be able to add somet hi ng.

DR GOLDBERGER: Basically, the Critica
Products list, | amnot sure how it energed. It
basically emerges, | mean we run that. Again, it's
one of these things, it is nowhere in the
regul ations, and it is by no neans neant to be
every critical product.

Much of it represents products that are
inportant in sone way for counterterrorismrelated
i ndi cations. There are sonme products that are
related to products that the Government nmintains
in certain stockpiles for enmergencies, and then
periodically, we have sort of added products, in

other words, if you are worried about, for
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i nstance, influenza, you mght, for instance, want
to nonitor the supply of influenza, you know, drugs
for treating influenza, but then you woul d expand
to consider nonitoring the supply of the

anti bacterial drugs that night be used for the

bacterial conplications of influenza.

So, it is things like that. W have added

sonme products recently. That is an area where if
there are some oncol ogy drugs that people are very
concerned about, we can add that. You can contact
either Val Jensen or Jouhayna Saliba, who are
sitting here, with the information, and we can make
some contacts with the conpani es.

Renenber, in a way, although there is a
limt to how much we can do, it is nore efficient
for us to do sone of it than to have you set up
separate comittees and all, because this is
somet hing that we are doing on a regular basis
anyway.

W al ready have a format for tracking the
data, et cetera, so it's just, you know, a little

easier. W know what questions to ask, et cetera.
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So, | mean that is sonething that we can provide.

It is kind of an ad-hoc thing, but it has
becone increasingly useful, because you can only
begin to i magi ne, but hopefully, not totally, when
various problens cone up with influenza, with
anthrax, the level of inquiries that come down from
hi gher up in the Governnent. | hope, truthfully,
you cannot understand what that could be Iike.

But to deal with that, we have set this
up, because usually, you get the sanme inquiry from
di fferent people about 10 tinmes, sonetinmes fromthe
same person nultiple times, so now we actually have
some of that data.

So, that is what we use it for. So, we
certainly can assist with doing that, you know, if
you have sone products.

DR. REAMAN. | think that would be very
hel pful , because we don't know, | nean who all of
the manufacturers are maybe and when they change,
particularly since these are old products that the
i nnovator may still be making, but obviously, there

are other manufacturers, as well. W wll take you
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up on that.

Dr. Finkl estein.

DR. FINKLESTEIN. | want to be very
concrete. This is pediatric oncology. Now, what |
am hearing is G eg Reanan, Chairnman of our group,
is to contact you or Dr. Jensen when we think there
is going to be a drug shortage, and | am being
vi deoed right now.

I mean | want to know, because we have
been suggesting this for years.

DR GOLDBERCER It's fine to contact--in
other words, actually, it is nore efficient to
contact them but you are wel cone to contact ne.
They have to do the work.

DR FI NKLESTEIN: No, no, no. Then, who
do we contact? W want one person.

DR. GOLDBERGER: Actually, my slide, what
you do is you dial 301-796-1300, and you ask for
one of the Drug Shortage project managers--

DR FINKLESTEIN. | don't do well with
answering machines. | would like a single person.

DR. REAMAN. Well, Jerry, | already call,
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and we conmuni cate. The issue is not who do you
call when there is a drug shortage. The issue is
what do we do to prevent drug shortages. When
becone aware of a shortage, because | get 10, 000s
simlar calls, like you get, trickling down from
CGovernment, but we have that mechani smand | know
who to call.

What | would like to do is to just
prospectively or proactively avert this, and if
there is a way to comunicate with manufacturers in
advance, | think that would be very hel pful

DR. GOLDBERGER: The reason | am actually
giving you the nunber also is because that way, on
any given day, there will be someone or a couple of
people fromthe Drug Shortage programthere, but it
won't be necessarily the same person on every day.
So, if you call that nunber and ask, you will get
connected to someone who can hel p you

If you ask otherw se, you may, in fact,
get sonebody's voice mail, so we are trying to give
you a nore personalized answer.

DR FINKLESTEIN. But that won't help you
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conpletely. The other thing is years ago, when we
set up this conmmttee, PhRVA had put up their hand
through Steve Spiel berg and said contact nme, we
will take care of also that kind of problem What
has happened wi th PhRMA?

DR. REAMAN: Steve Spielberg isn't with
PhRVMA anynore, so | don't think he would be of nuch
help to us

DR. RACKOFF: Steve is the Dean of
Dart mout h Medi cal School now, which is a good thing
for Dartnouth, and he | eft our conpany to do that,
so we mss him

As | said, | do not speak for PhRMA and
think that PhRMA ought to be involved in the
decision. If it were ne, knowi ng what | know from
where | sit, | would rejuvenate the Critical Drug
list that we had three years ago.

I would take it to Dr. Gol dberger's group
I would try and get those drugs that are absolutely
critical on that list, so that they could do the
tracking for you, because what we set up before was

we should track these, but | guess it didn't happen
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within the group, and they are set up to do it, and
they do it every day.

Once that happens, maybe then you have a
quarterly neeting where you find out who you need
to call, and that is when you call PhRMA and the
i ndi vi dual companies, so that it is nore directed,
and | think it will be very effective.

DR GOLDBERGER  But one of the reasons
why calling--calling PhRVA, | think is extrenely
useful to discuss the broader policy issues, sone
of which have conme up here, |ike conpanies
di sconti nui ng product, conpanies transferring
product to sonmeone el se to make sure that they keep
enough product, to encourage the nmenber conpanies
to stay interested in pediatric oncol ogy, but
renenber, PhRMA is a link, you know, is a trade

organi zati on.

For actually dealing with an acute probl em

with a given product with a conpany, dealing with
PhRMA, first of all, they don't deal with that, and
second of all, sone of the representatives to PhRVA

fromthe conpanies nmght not be the people you want
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to deal with anyway, so that is one of the reasons.

Furt hernore, sone of the generic
compani es, of course, are not in PhRMA, they are in
their own organization. That is why in sone
respects, it is alittle easier for people to nake
their inquiry either directly to the conpany,
al though that can be sonmetines difficult, or to
FDA, because we can at |east get nore information
about what is going on. W can't always publish
it, it depends what the problemis, but at |east we
can get a little better idea generally of what is
happeni ng.

DR. RACKOFF: The conpany will always cal
back when the FDA calls them | don't know, |
can't nmake the guarantee Steve nmade, but | can make
that guarantee that that w Il happen.

DR SMTH: | amwth you in terns of how
do we prevent this, not how do we respond to a
shortage, so ny questions would be in terns of our
ability to prevent, do we know what drugs, for
exanpl e, have a single manufacturer, do we know

what their stockpiles are, are there ways of
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knowi ng those things, are there ways of being
proactive about preventing shortages, so that we
don't come to the point where we finally reach the
day that this drug is just not avail able and these
dozens of children aren't going to get the drug,
and we just haven't been proactive, and they are
suffering because of it.

DR GOLDBERGER A few years ago,
actually, it was in 1999, when we did our work on
Y2K, we were tasked with not only finding out what
was going with the pharmaceutical conpany, sinply
by having people call themup and talk to their IT
peopl e, but we were tasked with al so devel opi ng an

i nspection program which there was noney for, to

| ook at sone conpanies and to find out whether they

were really ready based on a 2- or 3-day

i nspecti on.

So, one of things we had to do was we had

to identify a priority and who were the conpani es,
and we ended up at that point developing a |ist of
the top 200 prescribed drugs, sole source products,

and orphan products.
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So, at that point in time, you know, in
1999, we had such a list. W don't have a |ist
i ke that anynore, because that was extrenely
difficult to devel op, however, we have a little
easi er task here, because you can, as a starting
point, start with the drugs that are no |onger, for
i nstance, under patent.

In other words, if a product is stil
under patent, you pretty nuch know there is a
single manufacturer if it is an innovator product,
so you don't need to do any nore.

For the products not under patent, if you
generate a list, and | saw a list up here that was
of manageabl e size, since we are starting with the
nane of the drug, it is nmuch easier to then
determne (a) who is making it.

We can actually determine if there are
mul ti pl e manuf acturers, what the narket share is,
and often sone idea of what the conpany's--how nmuch
they have or what their plans are in terns of could
they increase production.

So, some of that we can do when we are

file:///C)/dummy/03140NCO.TXT (307 of 323) [3/27/2006 2:57:47 PM]



file:///C)/dummy/03140NCO.TXT

308
starting with a product. It is nuch easier that
way. So, that is sonmething that is nmanageable. It
just depends how long the list is, because there is
only, ultimately, when we fill our vacant position,
be three project managers who do this.

So, we can do some of that, and we have
been doing that on a regular basis, and we actually
have Harvey Greenberg, who is sitting there from
Generic Drugs, has hel ped us enornously in doing
that with the generic conpanies, as well.

DR SMTH. If we have a sol e-source
manuf acturer, do we know anyt hi ng about how nuch
drug they have on hand, whether a shortage is
pending? If it's a life-saving drug, what do we
know about their ability to supply that drug?

DR GOLDBERGER: W can get information
fromthem about--we can find out how nmuch of the
product is being sold, what they nanufacture, what
their manufacturing capabilities ultimately are,
but keep in mnd there are still certain unknowns.

You know, we can find out a little bit

about where their raw material is comng from
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That doesn't nean there couldn't be an interruption
in that. That could be a totally separate conpany
in atotally different part of the world.

The fact that we know sonet hing about the
conpany doesn't mean they won't run into a
manuf act uri ng probl em subsequently. You know, if
we are really worried, what we will do is we wll
ask our Ofice of Conpliance. W will find out
specifically where a product in question is being
manuf actured. We can try to find out if we have
got any kind of inspectional profile on that
facility, which gives us an idea whether it |ooks
okay or not.

I do know, in addition, we supply data
fromthis Critical Products database. Qur Ofice
of Conpliance, because there is only so nmuch in the
way of resources to go out and do inspections, nany
of which are not only all over the United States,
but all over the world, is currently now devel opi ng
sort of a risk-based approach to inspections.

So, products that have nore potential

medi cal inpact, hopefully, those facilities, those
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conpanies will be higher up in the list. So, there
are things we can do.

I nmean starting with a list of products
actually in sone respects sinmplifies it, because
again, for youto do this, it is not so nuch an
enor nous undertaking, for all intents and purposes,
it wouldn't be possible, because you wouldn't be
able to get nmuch of this infornmation fromthe
conpany, et cetera.

We can actually get nore. Wether we can
get everything, keep in mnd that maybe one thing
didn't enphasize, is we get a |lot of cooperation
from conpani es, because, in part, we keep the
i nformati on they want confidential, kept
confidential .

Al the information we get from conpanies
is voluntarily subnmtted. W have no neans to--in
other words, if we want to know how rmuch you can
make, what are your critical areas that limt that,
many of the conpanies will cooperate, but they are
cooperating on a solely voluntary basis.

So, that is one of the things always to
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keep in mind. W may not be able to share that
information widely although if we see that there is
a problem at |east, you know, we can look at it
and see if there is sonething we could do about it.

DR. SMTH | guess the process you are
descri bing, though, it is not clear whose
responsibility it is, that there is a drug that is
critical, you know, maybe there is a sole
manuf acturer, and whose responsibility is it to see
that a shortage is avoi ded.

The process that you are describing is one
that could, in principle, be in place, but it is
not clear that it is, or when it is and whose
responsibility it would be to say that it should be
in place with these drugs.

DR GOLDBERGER | think the answer to
your question, which will not be very satisfying to
you, goes back to a comrent | made during ny
presentation, that beyond this issue of six nonths
notification, there is nothing anywhere in our
regul ations or statute for drugs that really talks

about this type of drug shortage managenent.
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So, we do it, but it's not based on fornal
| egal authority. There is, however, for the
monent, | amnot sure who else could do it. The
conpani es, you know, take some responsibility, but
they have no legal obligation to continue
manuf act uri ng.

We have assuned this to sone degree by
default, but you have to keep in mnd, because we
have assunmed it by default, it doesn't nean that
conpani es that don't want to participate, they
don't have to. That is part of the problem This
is nowhere legally mandated that there needs to be
tracki ng of these certain products, you know, and
that's the aw. That doesn't exist.

DR. SMTH: So, if it were legally
mandat ed, then, you would be in a position to track
t hese things.

DR. GOLDBERGER: Well, in other words, we
do it anyway, but we would have nore authority to
do it, but, right, presuming if we were tasked with
doi ng that, then, we would, of course, continue to

do a lot of what we are al ready doi ng anyway, but
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we m ght have, in the case of a recalcitrant
conpany, nore authority.

In truth, I don't knowif either of you
want to coment about what the | evel of cooperation
is generally, because that will give you an idea
really what actually goes on. | can talk sort of
theoretically, but they are the ones who actually
have to talk to the conpanies.

M5. JENSEN: | would say overall their
cooperation has greatly inproved over the |last, |
woul d say over two or three years, since we started
our Critical Products program

It started out with about 20 drugs. Now,
we are up to 350. So, the conpanies, you know,
they know that we contact themon a regul ar basis,
they are willing to provide this information, and |
woul d say that the nmain thing that has really cone
out of this programis that they |et us know when
there is a problem

So, having that comunication with them
telling themthese are inportant products, that we

want themto nmake sure to let us knowif there is
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any issues, they do that, and that is sonething we
have seen nore and nore of.

DR. SANTANA: | amgoing to turn the
conversation around a little bit and put it upon
ourselves, as a group, to potentially be nore
proactive with the comunication

Maybe the Children's Oncol ogy G oup, Geg,
we shoul d enpower, |ike the Pharmacy Conmittee, to
do a resource drug utilization for every protocol
and when the protocol is approved, we do that
internally at ny institution. Wenever a new
protocol comes al ong, we have this resource
utilization, how many CBCs, and does that nean we
have to hire another technician in the lab to do
t hem

But maybe we should turn that around, as
t he Cooperative G oup, and have the Pharnacy
Conmittee | ook at protocols once they are approved,
| ooking at the drugs, the potential resource inpact
of utilization of those drugs, and then identify
both at the Agency and in PhRVMA where that

i nformati on goes, so that we are proactive in
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conmuni cati ng our needs early on

Now, this is a very conplex problem and
that is not the solution, but | think we need to
thi nk about how we can be proactive early on in the
trial approval process, so that these guys know
that yeah, there is going to be, you know, a
thousand patients on this study that are going to
requi re asparagi nase, and although that is a small
fraction of potentially the whole popul ation,
think it gives sonme indication of resource drug
utilization, so maybe that is something we shoul d
t ake upon oursel ves, too.

DR REAMAN. | think we can certainly do
that, but | amnot sure that it's necessarily a
research issue or a protocol-specific issue.
mean these are drugs, for the nost part, that have
been around for 30, 40, 50 years, and whet her
children get themas part of their participating in
a protocol, or as standard of care, they are the
only drugs that can be used.

So, | think our list would be relatively

short. | can't inagine that it would add nore than
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six drugs on your already existing Critical Product
list. | wasn't aware that that existed. | think
now t hat we know about that, | think that certainly
is a mechanismthat we can use to have the Agency
hel p us and to have individual conpanies possibly
hel p us, as well.

Pat .

DR, REYNOLDS: Geg, | wuuld like to
second Vic's suggestion that this may be sonething
that the Pharmacy Committee for the COG m ght want
to take a little bit nore role in, in nonitoring
this. | amconcerned that this list is not as
inclusive as it shoul d be.

For exanple, there was a runor floating
around approximately a year ago that there would be
a shortage of injectable nelphalan. This turned
out to be potentially true. It was dealt with,
with some calls to the Agency, and they hel ped
clarify that that wasn't going to be the case, but
you are right.

There are other ways you could treat a

patient with high-risk neurobl astoma than use
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mel phal an and transpl ant, but when you are four
years into a random zed study, and that is your
primary consolidation therapy, you really don't
want to have to switch in mdstream so | think
that the COG needs to take an active role in

moni toring that these drugs are going to be there
year after year.

MS. EICHNER: Most of ny questions were
answered, but just as a parent, to clarify what |
am hearing in this room is that basically,
pedi atric oncol ogi sts have no idea fromthe drug
compani es when a shortage is comng down the |ine.
Can | get clarification on that?

So, ny question to the comrittee is show
is protecting our children? | don't think that the
list would be that long. | don't understand why
there is no comruni cati on between the drug
compani es and oncol ogists. Children are treated in
institutions. It is arelatively small group,

t hank heavens, but it is not |ike adult oncol ogy.
I don't understand why that comunication is not

there, so who is protecting the children, and how
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can we cone up with ideas to solve this.

I mean we can talk about if a clinica
trial is com ng down the Iine and a drug conpany
hears that we need nore nethotrexate, but then
there is a drug shortage, well, the kids that nmight
suffer will be the kids that are bl ocked out of
that trial, because it might be closed, so in a
smal | institution, those children mght not receive
the drugs.

I don't understand why the pediatric
oncol ogi sts are not receiving this information
bef or ehand.

DR. REAMAN: We don't understand it
either, which is partly why we have this as an
agenda itemto discuss it today, and | think there
have been sonme suggestions that we can put in place
and utilize prospectively to try and at | east
i ncrease our level of information and avert the
di sasters.

I nean as they relate to trials, | nean
that is inportant obviously, but not having drug

avail able for treatnent of children when it is the
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319
only drug that is available, or that works, or that
is effective, is really the issue here that | think
we need to address. W have heard sone
suggestions, and | think we can put themin place.

Let nme just add one nore thing, sorry, and
I think what we have also heard is that in order to
really give the Agency nore teeth, although they do
have the Drug Shortage program there is no
| egi sl ati on which enforces that. So, there is the
opportunity to introduce sone | egislation that
maybe would, in fact, codify that responsibility,
and that is sonething that we coul d consi der doing,
as well.

DR. GOLDBERGER: The area that people have
identified, although we are not supposed to,
working within the executive portion of the
Governnent, tal k about what would be usefu
legislatively, is that the requirement for advance
notification is pretty limted in terns of the
nunber of products that it covers.

It would be nice if there was a little

nmore information. Now, in truth, we are getting
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nmore information. Again, it is nostly voluntary,
but still things have, over tine, inproved, but
that is a potential vulnerability sometines.

DR ADAMSON: | think we can make this
fromvery sinple to extrenely conplex. | am
hearing on the table a very concrete quantum step
forward in what to do. The nunber of acronynms we
have for treatnment reginens far exceeds the nunber
of drugs we actually use, so | wouldn't be shy.

We have got nine for the immnol ogic
mal i gnanci es about, toss in another six, we have
got all of pediatric oncology covered with rare
exception. W are talking 15 drugs plus or ninus
two. Let's not bang our heads against the wall
Let's send you the list, you do what you can, and
then we can convene all the committees we want to
try to get nore proactive, but this is the first
concrete step we have had.

Let's just get it to you. | think there
is going to be rare exception that we can say this
is not a drug for this cancer that we know how to

easily substitute. There are sone of those, but
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for nost of the drugs we are using, as Wayne
showed, | nean these were approved between 1953 and
1978.

So, if we get the 53 to 78 drugs covered,
I think we are in excellent shape, and there are
not that many of them even though we juggle themin
di fferent ways.

DR RACKOFF: Again, the one that is on
there that is very interesting to ne al so, and
woul dn't forget these, are things |ike
preservative-free hydrocorti sone, which you don't
think of as an oncol ogy drug, but without it, we
can't do CNS prophyl axi s.

DR REAMAN. Even with that, | think we
woul d be hard pressed to get to 15

DR RACKOFF: There were | think nine on
the list, and this list cane fromthe Pharnacy
Conmittee three years ago.

DR REAMAN. | think it is not necessary
for us to go over the specific questions. | think
this has been a very useful discussion, and | think

we have all |earned sonmething here, and | know t hat
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we will definitely follow up with you after this
meeting to put this in place, so this was very
hel pf ul .

Does the FDA have anything el se?

DR VEISS: No, | think this discussion
achi eved its purposes | think of making everybody
aware of the processes and the limtations, and
am very, very pleased that there has been sone
concrete steps.

I think that we will all help Mark and the
teamin ternms of what we can do for pediatric
oncol ogy uses.

DR PAZDUR  Like testicular cancer, if
you ran out of cisplatin, you know, here again you
m ght think, well, these drugs are being used in
such great quantities, but renmenber one of the
exanpl es was 5FU, which nost oncol ogi sts woul d
consider ubiquitous in treatments and all reginens,
the | ynphorma regi nens. They have sone drugs that
weren't on there.

DR. ADAMSON: We will let you add to a few

to our |ist.
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DR VEISS: | just wanted to thank
everybody especially those of you who stayed to the
bitter end of this discussion, and like | said, |
amvery, very pleased with the discussions and your
i nvol venent in the entire day, so thank you again
for you all of your input.

DR. REAMAN. Thank you. The next neeting
will be sometime in the fall, | am i nforned.

[ Wher eupon, at 3:05 p.m, the proceedings

wer e adj our ned. ]
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