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PROCEEDI NGS
(8:05 a.m)
DR. CHESNEY: | think it's tine to get started.
I wanted to wel cone everybody back from yesterday and
particularly welcone all of you who weren't with us
yesterday. | think it was a very, very interesting
session, and we ook forward to adding to it today.

Just a couple of prelimnary comments. | think
we | earned a | ot about atopic eczema, but we al so | earned
two ot her unique aspects which is that Dr. WIkin taught us
t hat | ant hanos neans hidden fromview. In ny mnd, ny
brain went |ooking for laudanum So that's why | nade that
bi zarre comment, and it took Dr. Fost's brain about 10
mnutes to find the right file. As you get ol der, you
di scover that brains work strangely. But anyway, thank you
for that coment, Dr. WIkin.

(Laughter.)

DR. CHESNEY: Also he rem nded us of the word
"elegant,"” that we should always think to design studies
el egantly as nmathematical solutions are derived which is
nost efficiently and neatly.

| also wanted to take tine this norning to
thank the many people at the FDA who prepared the materials
for us so elegantly. It's everything that you wanted and

not much nore, and we really appreciate that. So | hope |
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8
have everybody's nanme here appropriately. |In the D vision
of Dermatol ogi c and Dental Drug Products, it's Luke Markham
and Lisa Mathis who were the nedical team| eaders, and Mary
Jean Causemafamaro, who is the chief of project managers
and Margo Onens, who's a project manager. And then in the
Di vision of Drug Ri sk Eval uation, Mark Avigan, who's the
acting Director of the Division of Drug R sk Eval uati on.
Then, of course, in the Ofice of Counter-Terrorism and
Pedi atric Drug Devel opnent, which is pronounced OCTAP.

DR DI ANNE MURPHY:  OCTAP.

DR. CHESNEY: Thank you.

(Laughter.)

DR. CHESNEY: O course, Dr. Susan Cumm ns,
who's a nedical team | eader, and Rosemary Addy who is the
proj ect manager. So on behalf of the commttee, we really
thank you very nuch for preparing everything so efficiently
for us.

Qur first speaker for today is Dr. N khar. W
heard from her yesterday. She's a pediatrician and a
medi cal officer with the Division of Dermatol ogi c and
Dental Drug Products. Today she's going to briefly review
the topical cal cineurin i munosuppressant inhibitors.

Thank you. M coll eagues rem nd ne that our
Executive Secretary, who's trying to get the conputer to

work this norning, needs to read the conflict of interest,
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9
but before that, | guess we need to go around the table and
have everybody introduce thenselves. So forgive ne for
forgetting that. Dr. Mirphy, do you want to start?

DR. DI ANNE MURPHY: Di anne Murphy, Ofice
Director for the Ofice of Pediatric Therapeutics and
OCTAP.

DR. WLKIN: Jonathan WIlkin, D rector of the
Di vi sion of Dermatol ogic and Dental Drug Products.

DR LA GRENADE: Lois La G enade,
epi dem ol ogi st, O fice of Drug Safety.

DR. CUMM NS: Susan Cumm ns, Division of
Pedi atric Drug Devel opnent.

DR. SANTANA: Good norning. Victor Santana,
pedi atric oncologist fromSt. Jude's Children's Research
Hospital in Menphis, Tennessee.

DR. FOST: Norm Fost, Professor of Pediatrics
and director of the bioethics programat the University of
W sconsi n.

DR GLODE: I'mMm d ode, Professor of
Pedi atrics, Infectious D sease, Children's Hospital and
Uni versity of Col orado School of Medicine in Denver.

DR. DANFORD: David Danford, Professor of
Pedi atrics, Section of Cardiology joint division, Creighton
University and the University of Nebraska Medical Center in
Omaha.
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DR. FINK: Bob Fink, Director of Pediatric
Pul nonol ogy at Children's Medical Center in Dayton, OChio.

DR. ANDREWS: Elizabeth Andrews,
phar macoepi dem ol ogi st at Research Triangle Institute in
North Carolina.

DR. TEN HAVE: Tom Ten Have, biostatistics and
epi dem ol ogy, University of Pennsyl vani a.

DR. CHESNEY: Joan Chesney, pediatric
i nfectious diseases at the University of Tennessee Heal th
Science Center in Menphis and St. Jude Children's Research
Hospital .

MR. PEREZ: Tom Perez, Executive Secretary to
this nmeeting.

DR. EBERT: Steve Ebert, Professor of Pharnacy
and i nfectious di sease pharmacist, Meriter Hospital,
Madi son, W sconsi n.

DR. GORMAN.  Rich Gorman, engaged in private
practice of general pediatrics in Ellicott Gty, Mryl and.

DR. EPPS: Roselyn Epps, Chief of the Division
of Dermatol ogy, Children's National Medical Center,
Washi ngton, D.C.

DR. STERN: Rob Stern, Professor of
Der mat ol ogy, Harvard Medi cal School, and Chief at the Beth
| srael Deaconess in Boston.

DR MATTI SON: Don Matti son, N CHD
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DR. WLFOND: Ben WIfond, peds pul nonary,
Nat i onal Human Genone Research Institute in the Departnent
of Cinical Bioethics at the NIH

DR. RABKIN:. Charles Rabkin, nedical
epi dem ol ogi st fromthe D vision of Cancer Epi dem ol ogy and
Genetics, National Cancer Institute.

DR. TRAVIS. Lois Travis, epidemologist from
the Division of Cancer Epidem ol ogy and Genetics, Nationa
Cancer Institute.

DR. CHESNEY: Thank you.

Now Tom Perez wll read the conflict of
I nterest statenent.

MR. PEREZ: (Good nor ni ng.

The foll owm ng announcenent addresses
the issue of conflict of interest wwth respect to this
nmeeting and is nmade a part of the record to preclude even
t he appearance of such at this neeting.

The subcommittee will discuss how to approach
| ong-term nonitoring for cancer occurrence anong patients
treated for atopic dermatitis with topica
i Mrunosuppr essant s.

The topic of today's neeting is an issue of
broad applicability. Unlike issues before a commttee in
whi ch a particul ar product is discussed, issues of broader

applicability involve many industrial sponsors and academ c
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I nstitutions.

Al |l special governnent enpl oyees have been
screened for their financial interests as they may apply to
the general topics at hand. Because there have been
reported interests in pharmaceutical conpanies, the Food
and Drug Adm ni stration has granted a general nmatters
wai ver to Dr. Elizabeth Andrews, which permts her to
participate in today's discussions.

A copy of the waiver statenent may be obtai ned
by submtting a witten request to the agency's Freedom of
I nformation O fice, room 12A-30 of the Parklawn Buil di ng.

Because general topics inpact so nany
institutions, it is not prudent to recite all potentia
conflicts of interest as they apply to each nenber and
consultant. FDA acknow edges that there may be potenti al
conflicts of interest, but because of the general nature of
the di scussion before the conmttee, these potentia
conflicts are mtigated.

In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
an FDA participant has a financial interest, the
participants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
the record.

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

Thank you.

DR. CHESNEY: Thank you. Dr. Wngo has just
joined us. | wondered if you' d mnd introducing yourself
for the record, please.

DR. WNGO Yes. |I'mPhyllis Wngo and |'m
fromthe Centers for D sease Control in the Division of
Cancer Prevention and Control there.

DR. CHESNEY: Thank you. | would like to
i ntroduce a visitor. Dr. Patrick Salnmon is here fromthe
Eur opean Medi ci nal Eval uation Agency. | wondered if he
woul d just stand for a nonment so everybody coul d see who
you are. Thank you.

Now, my apol ogi es again, but we need to have
comments fromDr. Murphy and Dr. WIkin as to our m ssion
t oday.

DR. DI ANNE MURPHY: Dr. WIlkin tells ne he has
no new vocabul ary word for us today.

(Laughter.)

DR. DI ANNE MURPHY: So | sinply wanted to
wel cone everybody again. It's one of our glorious autum
days today that we were m ssing out on yesterday.

"Il just note, in contrast to yesterday where
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we had a nol ecular entity of which we had decades of

experience, we have today many of the sane issues in a

nol ecul ar noi ety of which we have really

much nore limted

experience, though we do have a clearly defined signal that

is already noted in the label. 1'mnot going to say mnuch

nore. | think the presenters will be abl
us what the question is that we're bring
commttee today in reference to our abili
the best risk managenent approach to the
products.

Thank you.

DR, CHESNEY: Dr. WIkin, do

i ntroductory conments?

e to outline for
ng to the
ty to again define

use of these

you have any

DR. WLKIN:. Again, | would wel cone the

commttee. Yesterday was a very fruitful

day for those of

us at FDA, a lot of constructive, very hel pful insights,

things that we hadn't thought of before,

things we'll now

be | ooking for, and we're | ooking for that again today.

DR. CHESNEY: Thank you.

Dr. Ni khar, ny apol ogi es for

your prelimnary

I ntroduction, but we're all very, very interested in

hearing about these topical imunosuppressants.

DR. NIKHAR Good norning. M tal k today

covers an overvi ew of topical inmunosuppressants. These

wer e di scussed in brief yesterday.
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Starting with a brief introduction, this is the
newest pharmacol ogi cal class for atopic dermatitis. These
drugs were introduced in this decade. They have a direct
I Mmmunosuppressi ve action in diseases with an i mmunol ogi ca
basis, and there are two currently FDA-approved products:
tacrolinus, FK506, the trade nane being Protopic; and
pi mecrol i nus, SDZ ASM 981, the trade nanme being Elidel.

Goi ng on to background, tacrolinus ointnent was
approved i n Decenber of 2000 and there are two strengths
avai l able. The .03 percent ointnent was approved for
children 2 to 15 years of age, while the .1 percent
oi ntment was approved for adults. The indication in both
age groups is short and intermttent |ong-termtherapy of
patients with noderate to severe atopic dermatitis.

Systemi c tacrolinus, or Prograf, was first
i ntroduced for prevention of allograft rejection and is now
used in kidney, liver, and heart transplantation.

El i del cream 1 percent was approved i n Decenber
of 2001. It is indicated for patients 2 years of age and
ol der for short and intermittent long-termtherapy in the
treatment of mld to noderate atopic dermatitis.

Bot h drugs were not approved for use in
children I ess than 2 years of age, and system c absorption
can take place in both adult and pediatric age groups from

the topical application of both drugs.
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And currently the effects of topica
I mmunosuppressants on the devel opi ng i mmune system are
unknown.

Now noving on to review sone of the
phar macoki neti c studi es done for both drugs. Starting with
tacrolinus, here studies were done in both children and
adults. Pooled results fromtwo PK studies in 49 adult
noderate to severe atopic dermatitis patients indicate that
tacrolinus is absorbed after the topical application of .1
percent Protopic ointnment. Peak tacrolinus |evels ranged
fromundetectable to 20 nanograns per ml after single or
mul ti ple doses of .1 percent Protopic ointnent, and 45 out
of the 49 patients had peak concentrations |less than 5
nanograns per m.

A PK study of .1 percent Protopic ointnment in
20 pediatric patients, aged 6 to 13 years, showed
tacrolinmus concentrations below 1.6 nanograns per nl in al
patients. The absolute bioavailability of topica
tacrolinmus is unknown. Using IV historical data for
conparison, that is, conparing it to Prograf, the
bi oavail ability of tacrolinmus fromProtopic in atopic
dermatitis patients is less than .5 percent. And the
| onest tacrolinus blood | evel at which systemc effects can
be observed is not known.

Movi ng on to pinecrolinus, here too studies
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were done in both children and adults. |In adults treated
for atopic dermatitis with 13 to 62 percent body surface
area involvenent for periods up to a year, although npst
patients had bl ood concentrations at or belowthe Iimt of
conput ati on, detectable pinmecrolinus blood concentrations
were |l ess than 2 nanograns per m. In 26 pediatric
patients between 2 to 14 years of age with atopic
dermatitis and 20 to 69 percent body surface area
i nvol venent who had tw ce-a-day application for 3 weeks,
bl ood concentrations of pinmecrolinus were |ess than 3
nanograns per m.

What is significant is that 20 out of the 23
children investigated had at | east one detectable bl ood
| evel as conpared to adults with 13 out of the 25
I nvestigated had a detectable blood | evel over a 3-week
period. In 22 pediatric patients, aged 3 to 23 nonths,
with 10 to 92 percent body surface area invol venent, a
hi gher proportion of blood |levels ranging from.1 to 2.6
nanograns per m was seen. The inference drawn was that
this increase nay be due to larger surface area to body
mass rati o seen in younger subjects.

A hi gher incidence of upper respiratory
synptons/infections was also seen in the 3 to 23 nonths age
group relative to the older age group in these PK studies.

So a causal rel ationship between these findings and Elide
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use cannot be rul ed out.

Al though all the factors that |ead to higher
system c |levels are not known, these are sone of the
factors that may contribute: a higher body surface area,
younger age groups, especially the 3- to 23-nonth age group
as seen with pinmecrolinus, and reduced skin barrier
function, for exanple, with Netherton's syndrone.

Net herton's syndrone is an autosomal recessive condition
characterized by generalized erythroderma, extrenely high
| gE | evel s and atopic di atheses, hair shaft abnormalities,
and reduced skin barrier.

Now noving on to sonme of the pediatric clinica
studies that were al so done prior to drug approval. The
use of Protopic .03 percent ointnment was studied in
children 2 to 15 years of age by conducting two phase 111
studies. In these studies, varicella zoster and
vesi cul obul l ous rash were seen nore frequently in patients
treated with Protopic ointnent .03 percent conpared to the
vehi cl e.

Elidel cream .1 percent was studied in tw age
groups, the 3- to 23-nonth age group and the 2 to 17 years
age group.

In the 2 to 17 years age group,
nasopharyngitis, influenza, viral infections, pyrexia,

cough, headache, and eczena herpeti cum were increased over



© 00 N o o b~ w N Pk

N NN N NN P P R R R R R R R
a A W N P O O 00 N O O »d W N -, O

19
vehicle in the 1-year safety study.

The 3- to 23-nonth age group had a short-term
6-week study foll owed by a 20-week open-| abel study as well
as a l-year safety study. 1In the short-term study,
pyrexi a, upper respiratory infection, nasopharyngitis,
gastroenteritis, otitis nmedia, and diarrhea were seen nore
frequently conpared to conpared to vehicle. The adverse
event incidence for those in the open-|abel phase of the
study who switched over to Elidel creamfrom vehicle
approached the incidence of those patients who renai hed on
the cream

In the 6-nonth infant safety study, adverse
events occurring nore frequently in the Elidel cream group
conpared to vehicle included pyrexia, upper respiratory
tract infection, cough, vomting, hypersensitivity,
rhinitis, viral rash, rhinorrhea, and wheezi ng.

So the indication for use for both drugs is
second-line therapy in the treatnent of atopic dernatitis.

Both Protopic and Elidel are indicated for patients in
whom t he use of alternative, conventional therapies are
deened i nadvi sabl e because of potential risks or in the
treatnment of patients who are not adequately responsive to
or are intolerant of alternative conventional therapies.

These are the proposed nechani sns of action for

both drugs. Both tacrolinmus and pinmecrolinus inhibit T
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cell activation by binding to the sane cellular receptor,
the FK-binding protein, or macrophilin-12. The tacrolinus
or pinecrolinmus FK-binding protein conplex further binds to
cal cineurin which is an enzyne vital for early activation
of both T helper cell types 1 and 2.

The followi ng are the adverse effects of
topi cal i mmunosuppressants. Local effects commonly seen
are: burning, pruritus, erythema, irritation, edema, and
urticaria.

These are sone of the system c effects:

pyrexi a; upper and | ower respiratory tract infection;
nasopharyngitis; viral skin rashes, for exanple, nolluscum
cont agi osum herpes sinplex and zoster, eczema herpeticum
i nfluenza; and further, otitis nedia; gastroenteritis;
vom ting; diarrhea; streptococcal pharyngitis and staph
i nfection; and skin infection not otherw se specified.
Now, | ynphadenopat hy has been seen with both drugs, and
al though the etiology is reactive in nost cases, in the
absence of a clear etiology or in the presence of acute
I nfectious nononucl eosi s, discontinuation is recomended
and cl ose nonitoring of such patients is then required.

The advi sory comm ttee has copies of both
| abel s and these give a further breakdown of adverse events
conparing active treatnment to vehicle in different age

gr oups.
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| would Iike to nention the adverse effects of
Prograf that are in relevance to the adverse effects of
this class of drugs. Patients receiving Prograf are at an
i ncreased risk of devel oping | ynphomas and ot her
mal i gnanci es particularly of the skin. The risk appears to
be related to the intensity and duration of
I mmunosuppression. A |ynphoproliferative disorder rel ated
to Epstein-Barr virus infection has been reported in
I mmunosuppressed patients, and the risk of this
| ynphoproliferative di sorder appears greatest in young
children who are at risk for primry Epstein-Barr virus
I nfection while i Mmunosuppr essed.

Now noving on to the potential |ong-term
adverse effects of topical imunosuppressants. Ani nal
studi es have shown an increased incidence of malignancies
with both topical tacrolinus and pinecrolinus. Lynphonas
were seen with both pinmecrolinus and tacrolinus.

Follicular cell adenonas were seen with pinecrolinus, and
skin tunors with concurrent UV radiati on exposure were seen
with both drugs. These will be nentioned in further detai
by Dr. H Il in the next presentation

So since the system c use of cal cineurin
inhibitors is associated with the formation of |ynphoma and
skin malignancies, |ow system c exposure fromtopica

calcineurin inhibitors over a course of tinme leading to a
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cunmul ati ve dose effect may | ead to nel anomas, non-nel anoma
skin cancers, Hodgkin's and non-Hodgkin's | ynphonas.

In conclusion then, the concerns that we have
about the long-termside effects of these drugs are as
follows. Children fromthe age of 2 years and upwards with
of f-1abel use expected in even younger children wll be
usi ng these nedications on a short or intermttent |ong-
term basi s.

About one-third of children with noderate to
severe atopic dermatitis nmay continue to use these drugs
into teenage and adult years, thereby having a | ong
duration of exposure.

Currently, we do not have long-term safety data
on either tacrolinmus or pinmecrolinmus, and so post-marketing
eval uati on of topical |immunosuppressants i s needed to
evaluate this potential risk. And neans of setting up
t hese prospective studies need to be discussed.

And that brings me to the end. Thank you.

DR. CHESNEY: Thank you very nmuch. W' Il have
time for questions and answers for the presenters after
we' ve heard these three presentations.

As an editorial comment, | realize now the only
children I've seen with atopic dermatitis who have been on
t hese i mmunosuppressants have been under the age of 2

years, which just enphasizes the point you nade, that they
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wi Il be used whether they're approved or not in that age
group.

Qur next speaker is Dr. Barbara Hill. She's a
phar macol ogy/toxi col ogy reviewer with the D vision of
Der mat ol ogi ¢ and Dental Drug Products and was the primary
reviewer for the topical imunosuppressants being di scussed
today. In addition to her doctorate in pharnacol ogy and
t oxi col ogy, she conpleted a post-doctoral fellowship at the
Nati onal Cancer Institute of the NIH Dr. HIIl will review
the ani mal toxicology data for the topica
i Mrunosuppr essant s.

DR. H LL: Good norning. M nane is Barbara
HIl, and as was nentioned, |I'm a pharmnmacol ogy/t oxi col ogy
reviewer in the Division of Dermatol ogic and Dental Drug
Product s.

In today's talk, I'mgoing to conpare the
ani mal toxicol ogy data available for two topica
I mmunosuppressants known as cal cineurin inhibitors that
have recently been approved for the topical treatnent of
atopic dermatitis. As previously nentioned, these two
conpounds are Protopic ointnent -- the active ingredient in
this is tacrolinmus which was approved in Decenber of 2000
-- and Elidel cream The active noiety is pinecrolinus,
whi ch was approved in Decenber of 2001

I will conpare the two structures of these
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chem cal noieties, discuss the general toxicol ogy
associated wth these conmpounds, and briefly sunmarize the
geneti c toxicol ogy, photoco-carcinogenicity and
carcinogenicity studies conducted for both drug products,
and then conclude with an overall sunmary of the avail abl e
ani mal toxicol ogy data.

On this next slide are the structures for
tacrolinmus and pinecrolinmus. Even though their chem ca
formulas are different, as you can see on this slide, their
overal |l chem cal structure is very simlar, which is not
surprising since they both bind to the sane protein and
i nhibit cal ci neurin.

The potential immne target organs of toxicity
t hat have been identified in chronic animal toxicol ogy
studi es include thynus, |ynph nodes, and spleen, and so
based on this information, the nonclinical toxicology
results indicate that both conpounds can be categorized as
cl assi c i mMmunosuppr essi ve agents.

The results of the genetic tox studies
conducted for both conmpounds is sunmarized on this next
slide. For both conpounds, an appropriate battery of in
vitro and in vivo genotoxicity tests were conducted, and
the results of those studies showed that they were both
non- genot oxi ¢ agents.

However, it's inportant to note that not al
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carci nogens are direct acting genotoxic, nmeani ng DNA-
reactive agents. There's a second class of conpounds
referred to as indirect acting carcinogens, which do not
interact directly with DNA and the carcinogenesis is based
on anot her mechani snms. A couple of exanples that fall into
this category are hornones and i nmunosuppressi ve agents.

In the next fewslides, I will summarize the
results of photoco-carcinogenicity studies conducted for
both drug products. The objective of this study is to
determine in a hairless nouse nodel if dermal test article
appl i cation conbined with sinulated sunlight exposure can
reduce the tine to formation of skin papillomas conpared to
simul ated sunlight exposure alone. A positive effect in
this assay is referred to as an enhancenent of the UV skin
phot o- carci nogenic effect, which is defined as shortening
of the time to skin tunor formation

The results for both conpounds are sumari zed
on this slide. For tacrolinus, it was denonstrated that
for the vehicle ointnent alone, it enhanced the UV photo-
carcinogenesis in this assay and that tacrolinus ointnent
had an additional small effect beyond what was noted for
the vehicle ointnment. For pinecrolinus, it was
denonstrated that for the vehicle creamalone, it showed an
enhanced UV phot o-carci nogenesis in this assay and that

pi mecrol i nus cream had no additional effect beyond what was
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seen for the vehicle cream al one.

The results of the findings fromthis study
were that a precaution was included in the | abel of each
drug product advising patients to mnimze or avoid
exposure to natural or artificial sunlight while using the
drug product.

This next slide summarizes the carcinogenicity
studi es that were conducted for both drug products. For
tacrolinus, an oral rat carcinogenicity study, an oral rat
carcinogenicity study, and a dermal nopuse carcinogenicity
study conducted with the final nmarketed fornul ati on were
conduct ed.

It's inportant to note that for our division,
we recommend that the dermal studies be conducted with the
final marketed fornul ati on because it's inportant to
understand the potential carcinogenic effect not only with
the active ingredient, but with the conbination of
exci pients used in the product as well.

For pinmecrolinus, an oral rat carcinogenicity
study, an oral nouse, carcinogenicity study, and a der nal
rat carcinogenicity study, once again with the marketed
formul ati on, were conducted. In addition, a series of
hi gh- dose studi es were conducted in the nouse where the
active ingredient pimecrolinus was dissolved in ethanol and

applied dermally to the nouse for a duration of 13 weeks.
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A couple of definitions before | go on to show
you the results of these studies. The first is that a
treatnent-related tunor is identified as a statistically
significant increase in the incidence of the tunor in
treated aninmals conpared to vehicle control aninmals. The
treatnent-related tunors that are expressed in both |abels
are expressed as a nultiple of human exposure based on AUC
conpari sons to the maxi mumreconmmended human dose. In
ot her words, the nmultiples of human exposure are based on
the system c exposure obtained in aninmals conpared to that
obtained in the clinical studies under conditions of
maxi mal use.

This next slide summarizes results of ora
carcinogenicity studies conducted for both drug products,
particularly focusing on any |ynphoma signal that was
noted. The first two rows summari ze the results of the
oral rat and oral nouse carcinogenicity studi es conducted
with the active ingredient in Protopic ointnent.

In the first rowin the oral rat study at a
dose of 3 mlligrans per kilogram per day, which is
equi valent to 9 tines the maxi num reconmended human dose,
the results of this study were negative, neaning no
| ynphoma si gnal was not ed.

In the second row in the oral nouse study at a

dose of 5 mlligrans per kilogram per day, which is
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equivalent to 3 tinmes the maxi numrecomended human dose,
the results of this study were al so negati ve.

But it's inmportant to note that it was
determ ned that for both these studies an adequate system c
exposure was obtained after oral admnistration. Both
these studies were conducted by adm nistering the active
noiety in feed, and there was a limtation as to how high
t he dose exposure you could get. You'll see a conparison
of that in the next slide when | show the results of the
dermal studies conducted for Protopic.

The third and fourth row of this table
summari ze the results of the oral nobuse carcinogenicity
studi es conducted with the active ingredient in Elide
cream At a dose of 45 mlligrans per kil ogram per day,
which is equivalent to 258 to 340 tines the nmaxi num
recomrended human dose, a | ynphoma signal was noted. And a
dose of 15 mlligranms per kilogram per day was identified
as a NCEL dose. This is the dose at which no effect |evel
was determned for the formation of |ynphoma. This was
equivalent to 60 to 133 tines the naxi mumreconmended dose.

The next slide summarizes the results of the
dermal carcinogenicity studies, once again focusing on any
| ynmphonma signals seen. The first two rows sunmari zes the
results of the dermal nouse carcinogenicity studies

conducted with Protopic ointnent. This was conducted, once
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again, with the final marketed fornul ati on, and at a dose
of 3.5 mlligrans per kilogram per day, equivalent to 26
ti mes the maxi num recommended hunman dose, a | ynphona signha
was noted. And the NOEL dose, at which no | ynphoma was
noted, was identified as 1.1 m|lligram per kil ogram per
day, which is equivalent to 10 tinmes the maxi num
recommended human dose.

If we go back to the previous slide, you can
see that in oral studies conducted to support Protopic, in
t he nouse study the highest system c exposure they could
obtain was 3 tinmes the maxi numrecommended human dose. So
it's not surprising that no | ynphoma signal was noted in
this, whereas we did see a | ynphoma signal in the dernal
nouse carcinogenicity studies conducted to support Protopic
oi nt ment .

The third row of this table summarizes the
results fromthe dermal rat carcinogenicity study. At the
hi ghest dose possible, 10 mlligrans per kil ogram per day,
equi valent to 3.3 tinmes the maxi numrecommended human dose,
the results of this study were negative, neaning no
| ynphoma signal was seen. But this dose was once again the
hi ghest that could be obtained, and it was |limted based on
t he hi ghest anount that could be dissolved in the
formulation. So we weren't able to get to a high enough

dose to potentially see a | ynphoma signal.
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The last three rows of this table sunmarize the
results of the special high-dose dermal nouse studies.
These studi es were, once again, conducted with pinecrolinus
di ssolved in ethanol and applied dernmally to the nouse for
a duration of 13 weeks. At a dose of 25 mlligrans per
ki | ogram per day, which is equivalent to 47 tinmes the
maxi mum r econmended human dose, a | ynphona signal was
noted. The NOEL, where no | ynphonma was noted, was
identified as 10 mlligrans per kilogram per day, which is
17 times the maxi numrecomended human dose. At a higher
dose of 100 m | ligranms per kilogram per day, which is
equi valent to 179 to 217 tines the maxi mnum recomrended
human dose, | ynphona was noted, but at a shorter duration
of treatnent of 8 weeks.

So, in summary, the results of this slide show
that the |ynphoma signal is dependent on dose and duration.

At a higher dose, you see it at a shorter duration of
tinme, and at a | ower dose, you see the signal at a higher
duration of tine. The typical duration of treatnent for
carcinogenicity studies is 2 years.

This next slide sumrarizes other tunor signals
seen in carcinogenicity studies conducted to support Elide
cream The first four rows of this table summarize results
fromthe rat oral carcinogenicity studies. At a dose of 10

mlligranms per kilogram per day, which is equivalent to 40
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ti mes the maxi mum recommended hunman dose, benign thynoma
was noted in male and female rats. At a dose of 5
mlligranms per kilogram per day, which is equivalent to 32
ti mes the maxi mum recommended hunman dose, benign thynoma
was al so noted in male rats.

The NOEL dose in female rats was identified as
5 mlligrans per kilogramper day in this study, which was
equi valent to 21 tinmes the maxi numrecomended hunman dose,
and the NOEL dose in male rats identified as 1 mlligram
per kil ogram per day, which is 1.1 tinmes the maxi num
recommended human dose.

The last row of this table summarizes the
results froma dernmal rat carcinogenicity study conducted
with Elidel cream the final marketed fornulation, and at
the | owest dose tested of 2 mlligrans per kil ogram per
day, which is equivalent to 1.5 tines the maxi mum
recommended human dose, follicular cell adenoma of the
thyroi d was not ed.

On the last few slides of this presentation
wi Il provide an overall sunmary of the ani mal toxicol ogy
data available for both drug products.

First, Protopic ointnent and Elidel creamare
topi cal i mmunosuppressants based on the study results noted
i n general toxicology studies.

Nei t her tacrolinus nor pinmecrolinus exhibited a
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genot oxi ¢ signal .

Both Protopic ointnent and Elidel cream contain
cautionary wording in the labels to avoid sunlight exposure
based on the results of the photoco-carcinogenicity study.

A |l ynphoma signal was evident in a dermal nouse
carcinogenicity study conducted with tacrolinus ointnent.

A |l ynphoma signal was evident in an oral nouse
carcinogenicity study conducted with pinmecrolinus. A

| ynphoma signal was evident in the 13-week dernmal nouse
studi es conducted with pinecrolinus dissolved in ethanol.

The estimates of human system c exposure data
are highly vari able and are dependent on the maxi num body
surface area that is treated in an atopic dermatitis
patient. In other words, if you have an atopic dermatitis
patient wth a | arger body surface area invol venent, you
woul d expect to treat that patient with a |arger anount of
the topical i mmunosuppressant and potentially have a
greater system c exposure.

Also, it's inportant to note that systemc
exposure is al so dependent on the severity of the disease
and the disruption of the epidermal barrier. |f you have a
di sruption of the epidermal barrier, you would anticipate a
greater system c exposure.

It's also inportant to note that the biologic

plausibility of |ynphoma formation in |ocal |ynph nodes
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cannot be ruled out at this tine. 1t is acknow edged that
denonstrating this effect could be technically challenging,
but it is possible that you could have a | ower systemc
exposure but a higher |ocal exposure to | ynph nodes, and
that may al so increase the risk for |ynphoma formation

O her tunor signals noted in the
carcinogenicity studies include a benign thynoma noted in
the oral rat carcinogenicity study conducted with
pi mecrolinus and follicular cell adenoma of the thyroid
noted in the dermal rat carcinogenicity study conducted
wi th pinmecrolinmus cream

So, in conclusion, based on the carcinogenic
signals noted in the nonclinical studies, registry studies
were recomended as a phase IV commtnent for both Protopic
ointment and Elidel creamto try to determ ne the potentia
cancer risk associated with clinical use of these products.

Thank you for your attention.

DR. CHESNEY: Thank you very nmuch, Dr. HII.
You covered an incredible amount of material very
el egantly, and we | ook forward to asking you questions.

Qur | ast speaker for this session is Dr.
Marilyn Pitts. She is a pharmacist and safety eval uator
with the Ofice of Drug Safety of the FDA. Dr. Pitts wll
present the post-marketing adverse event reports for these

products.
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DR. PITTS: Good norning. Today | wll
descri be the post-marketi ng adverse event reports of the
topical calcineurin inhibitors. | wll provide background
i nformati on including drug use data, as well as describe
our methods of identifying the adverse event reports.
wi || separately describe the AERS adverse event profile
associated with pinecrolinus and topical tacrolinus. |
will provide a description of adverse event reports found
in the pediatric population and the cases with the nost
serious outcones, death and hospitalization, and the
mal i gnancy and nonmal i gnancy cases, as well as the
pediatric infection cases.

There are two topical calcineurin inhibitors
avail able to the U S. nmarket: pinmecrolinus marketed as
El i del and topical tacrolinus marketed as Protopic.

Pi mecrol i nus was approved Decenber 2001 for patients 2
years and ol der, and topical tacrolinus was approved
Decenber 2000 for patients 2 years and ol der. However,
only the 0.03 percent preparation of topical tacrolinus is
approved for children between the ages of 2 and 15 years.

Bot h pinmecrolinus and topical tacrolinus are
approved as second-line agents only. Pinecrolinus is for
mld to noderate atopic dermatitis, and topical tacrolinus
is for noderate to severe atopic dermatitis. Again, both

agents are not approved for children of |ess than 2 years.
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We obtai ned prescription drug use data and drug
appearance data fromI|IM Health. Prescription drug use
dat a neasures the nunber of prescriptions dispensed for
each agent and is different fromdrug appearance dat a.

Drug appearance data is determ ned by patient visits to
of fi ce-based practitioners in the continental U S. Since
approval, there have been nore than 3.2 mllion
prescriptions of pinecrolinmus and nore than 2 mllion
prescriptions of topical tacrolinus dispensed. Based on
drug appearance data, we see that nore than 50 percent of
all pimecrolinmus is used in children between the ages of
newborn and 2 years. Simlarly, appearance data
denonstrates that a significant anmount of topica
tacrolinmus is used in children with al nost 10 percent being
used in children between the ages of 2 and younger.

To identify possible adverse events associ at ed
with the topical calcineurin inhibitors, we queried the
AERS dat abase. The AERS dat abase is an el ectronic database
that originated in 1969 as the Spontaneous Reporting
System or the SRS system In 1997, it was replaced by
AERS. Approximately 3 mllion adverse event reports for
drugs are | ocated in the AERS dat abase.

W separately searched the AERS dat abase for
all reports of pinmecrolinus used by using pinmecrolinus as a

suspect agent. In addition, we separately searched for
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topical tacrolinmus by searching for topical tacrolinmus only
as a suspect agent. We will review each of these searches
separately.

The followi ng informati on concerning topica
pi mecrol i mus represents our post-narketing experience since
approval of the product in 2001.

For pinecrolinus, we found 79 reports. There
were 64 reports of U S origin and 15 reports of foreign
origin. There were 53 females and 23 nales. Pediatric
cases anounted to al nost one-half of the pinecrolinus
cases. The mpjority of the adverse events reported for al
ages are found in the product |abeling and 90 percent of
the adverse events reported involved the skin. W were
particularly interested in the cases with the nost serious
out cones, and for pinecrolinus that represented
hospitalization and the cases of tunor growth and then the
pedi atric cases.

There were 32 pediatric adverse events
associated with pinmecrolinus. The majority of the patients
recei ved pinecrolinus for atopic or allergic dermatitis.

As well, the majority of the cases were of U S. origin.

The cases were evenly split between nmales and femal es. The
patients ranged in age from2 nonths to 15 years, and there
was a nedi an age of 2 years. However, there were 14

patients that were less than 2 years ol d.
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The adverse events seen in this popul ation were
primarily of skin reactions. However, there were 2 cases
of nonmal i gnant tunors and 7 cases of infections.

As well, there were 4 hospitalization cases.
Patients that were hospitalized were all less than 2 years
of age. They were 4 nonths old, 6 nonths old, 9 nonths,
and 18 nont hs ol d.

An exanple of a hospitalization case involved
an 18-nonth-old child who devel oped a Staph. aureus
positive adenitis and was admtted to the hospital and
treated with drainage, irrigation, and intravenous
antibiotics. Unfortunately, the report did not tell us the
tinme of onset of the adenitis relative to the pinecrolinus
use.

A second case was of a child who was 9 nonths
old who was adm tted to the hospital and treated for
osteonyelitis, osteitis, and a soft tissue infection.
However, the soft tissue infection occurred 20 days after
starting the pinecrolinus.

There were 7 cases of infections associ ated
with pinmecrolinus use. 4 of the cases were U S. and 3 were
foreign. The children in this subpopul ati on ranged from?9
nonths to 15 years wth a nedi an age of 18 nonths. The two
hospitalizations were previously reviewed. The infections

seen or reported included abscess formation, bronchitis,
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eczema herpeticum and keratitis, scarlatina, soft tissue
i nfection, Staph. aureus positive adenitis, and strep
t hroat .

There were 2 cases of nonmalignant tunor growh
in the pediatric population. One case was of a 5-year-old
who devel oped a granul onat ous | ynphadenitis 49 days after
starting pinmecrolinmus. The second case was of a child of
an unknown age who devel oped a facial tunor after starting
pi mecrol i nus.

The follow ng i nformati on concerning topica
tacrolinus represents our post-marketing adverse event
experience since approval of the product in Decenber 2000.

There were 183 cases found with topica
tacrolinus. 164 were of U.S. origin and 19 were foreign
cases. There were 103 fenmales and 74 males. 36 of the
cases occurred in children 16 years old and younger. 95
percent of the adverse events seen in the overal
popul ation are found in the product |abel, and 50 percent
of the reports involved a skin reaction.

The cases that we particularly interested in
were three cases coded as death, the pediatric popul ation,
the 5 malignancies and infection cases. Interestingly,
there were also 4 cases of renal failure or insufficiency
associated with topical tacrolinus use. As a rem nder,

this is a | abel ed adverse event for the oral and the
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I ntravenous preparation but not for the topical.

There were 3 topical tacrolinmus cases coded
with death as an outcone. 2 of the cases occurred in
adults and 1 case occurred in a 3-year-old child.

The 3-year-old use topical tacrolinus for 9
nmonths prior to expiring froman overwhel m ng
st aphyl ococcal pneunonia and sepsis. The patient had used
both 0.03 percent and 0.1 percent strengths of topica
tacrolinus.

There were 36 pediatric cases of adverse events
associated with topical tacrolinus use. The patients
primarily used topical tacrolinmus for atopic dermatitis.

35 of the cases were U . S. and 1 was foreign. There were 7
cases where the patients were less than 2 years ol d.

For cases reporting the concentration or
strength of topical tacrolinus, one-third of the cases
reported using the adult fornulation in the pediatric
popul ation. The adverse events reported primarily included
skin and application site reactions. Additionally, there
were 2 cases reporting detectable serumlevels and 10 cases
of infections associated with topical tacrolinus use.

In the 10 pediatric infection cases, 9 were of
US origin and 1 was of foreign origin. The patients
ranged in age from 13 nonths to 16 years. The nedi an age

was 4 years. There was 1 death which we previously
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presented, and 3 cases of hospitalization. The infections
that were reported included pneunopni a/ sepsis, eczena
her peti cum Staph. aureus sepsis, chickenpox, warts, strep
sepsi s, herpes zoster, herpes sinplex keratitis, erythema
and erythenma infectiosum

There were 5 malignanci es associated with
topical tacrolinus use. Al of these malignancies occurred
in the adult population. None occurred in the pediatric
popul ation. 4 of the malignancies were in the U S. and 1
was foreign. The nedian age of the patients was 52 years,
with a range of 28 to 56 years. 2 of the 3 cases reported
an outcone of death. The onset of the malignancies was 1
nmonth to 6 nonths, wth a nmedian of 3.5 nonths. The
mal i gnanci es that were reported included anaplastic |arge
cell lynphoma with netastases, B cell |ynphoma, Kaposi's
sarcoma, and 2 cases of non-Hodgkin's |ynphoma. Again,
system c preparations are | abeled for possible | ynphona
devel opnent .

We have reviewed the AERS post-marketing
adverse event reports for both pinmecrolinus and topica
tacrolinmus. W found cases of serious outcones with both
agents. The nobst serious outcone associated with
pi mecrolinmus reported was hospitalization and the nost
serious outcone reported with topical tacrolinms was death.

Additionally we found pediatric cases of nonnali gnant
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tunor growth with pinecrolinmus and adult nalignancies with
topical tacrolinus, as well as local and systemc
i nfections wth both agents.

The pediatric AERS adverse event reports
denonstrated off-1abel use in children younger than 2 of
years of age for both pinecrolinus and topical tacrolinus.

In addition, the pediatric adverse event reports al so
showed that the adult formulation of topical tacrolinus has
been used in children.

DR. CHESNEY: Thank you very nmuch, Dr. Pitts.

These three presentations are open for
guestions and answers. Dr. Mattison.

DR. MATTI SON: Just a conmment, Dr. Chesney, to
back up your editorial observation. W've |ooked at data
fromother prescription benefit managenent conpani es and
al so have information suggesting substantial use in kids
under 2 years of age for both of these agents.

The questions, though, relate to the way that
the preclinical aninml studies were done. | couldn't tel
fromthe data that was presented if the animals that were
used were adult or inmature in these studies.

DR. H LL: They were adult.

MATTI SON:  They were bot h?
H LL: Adult.

T 3 3

MATTI SON:  They were adult. Because |
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guess | woul d be concerned about creating a preclinica
ani mal study that paralleled use in devel opi ng hunans and
given that they're approved fromage 2 on up, | would be
really interested in seeing sone juvenile or immture
animal and then lifetime experinents with these agents.

The second question relates to endpoints.

G ven the data suggesting substantial |ikelihood for

nodi fication of response to infectious agents, what about
al so including in the devel oping and adult ani mal studies
i nfectious chal | enges?

DR, HILL: Both points are very good.

Typically for the carcinogenicity studies, they're
conducted over the duration of the age life of the animal,
but you're not specifically focusing on starting with the
pedi atric and then maybe stopping after a little period of
time and seeing if |ynphoma happens. Those woul d be
speci al studies and actually a very good suggesti on.

The chall enges with infectious agents, like a
host resistance nodel and things of that nature, typically
aren't done for drug products unless you see sonething that
you don't understand. And we did understand that these
wer e i nmunosuppressive agents, so we didn't feel that those
ki nds of studies were necessary.

DR. CHESNEY: Dr. Santana and then Dr. Stern

DR. SANTANA: | have two questions. One is for
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you and the other one is for Dr. Pitts.

Tell me a little bit nore about this aninal
nodel. It kind of goes in the direction that was being
asked before. Wat is the tinme of devel opnent of |ynphomas
in these mce? You told us they devel oped | ynphomas, but
you didn't tell us the time ranges in which they're
occurring fromexposure to event. That's one question.

And the second is, have you | ooked at the
i mmune function of these mce, and do you see changes in
| ynph nodes, spleen, et cetera, that woul d predict or
preanbl e the devel opnent of | ynphomas?

DR, HILL: Let ne address the second part of
the question first. That goes back to the results of the
general toxicology studies. Wat we did see is we did see
effects in the thynmus, in the spleen, in the | ynph nodes,
that are indicative of immunotoxic effects which are
cl assic for inmunosuppressive agents. So that was a very
cl ear signal

And then for the design of the carc studies and
the formation of the tunors for |ynphona, the way a typica
carc study is conducted is you have exposure over the
duration of a lifetime of the rodent, which is typically a
2-year exposure, and then we anal yze the tunors usually at
the end unless there are animals that have to be sacrificed

in the interimfor |ynphoma formation.
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The | ynphoma formation, which is very clear in
t he speci al high-dose studies that were conducted in the
dermal nouse, is really a matter of dose and duration. |If
you give a higher dose, you're going to see it at a shorter
duration, and if you give a | ower dose, you're going to see
it at a longer duration. So with the |ower doses,
guot e/ unquote, that were given in the carc studies, you see
the I ynphomas |ater, but with the higher doses, we saw it
even as early as after 8 weeks of treatnent. So it really
very nmuch is dependent on dose and duration.

DR. SANTANA: Are there incidence rates for
t hose devel opnental | ynphonas? You nentioned | think
sunmary cases, but | didn't get a sense whether it's a high
incidence, it's a lowincidence. | didn't get a feeling
for nunbers-w se what are we tal king about.

DR. HILL: In nmy opinion it's a high incidence.

It's 50 percent or higher and that's a high incidence for
tunor formation, but that was just specifically for the
| ynphonas.

DR. SANTANA: Then ny second question, if the
chair would allow, relates to these adult patients that
were in one of the last slides that were shown that devel op
| ynphonmas. Do you know nore about the conorbid histories
of these adults in ternms of their risk of devel oping

| ynphoma i n conpari son to devel opi ng | ynphoma and getting
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this agent? Do we know whether they were i munosuppressed
fromH YV, they were i munosuppressed from other conditions?

DR. PITTS: W do know nore. One of the
patients, the Kaposi's sarcoma, was an Hl V-positive
patient. Another patient -- | have the data. | can get
the details for you, but yes, nost of the patients had
ot her concurrent ill nesses.

DR. SANTANA: So these were not purely atopic
dermatitis patients that were getting this agent. They had
ot her conditions.

DR. PITTS: They had ot her confounders that
wer e present.

DR, SANTANA: But the drug was al ways used as a

primary indication to treat their atopic dermatitis. Aml

correct?

DR. PITTS: Yes.

DR. SANTANA: Thank you.

DR. CHESNEY: Dr. Stern, then Dr. Rabkin, then
Dr. Danford.

DR. STERN: | had one comment and a coupl e of
questions. Wen we tal k about potential inmmune targets, |
think we should very nmuch tal k about the skin. If you | ook
at the role of photo-carcinogenesis and risk for skin
cancer, the skin is clearly a very active inmunol ogi ¢ end

or gan.
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Wth that in mnd, | had two kinds of
questions. W know from our experience with transpl ant
patients, using these drugs or simlar drugs -- in one case
the sane; in another case, simlar drugs -- that there are
a couple of problens that are of greatly increased
incidence. This goes a little bit to the question next to
m ne.

One is papilloma virus infection, and |I'm
wondering if we've done experinents there. | think that's
of particular interest and inportance because, in fact, in
dermat ol ogi ¢ practice, these agents seemto have their
great est advantage on the face and in the genital area, and
they're clearly carcinogenic, HPV types in the latter area,
and in i munosuppressed individuals, we know that not only
are warts nore of a problem but in carcinonma in situ and
eventual ly genital carcinomas. So |'d be interested about
how we' re addressing that.

The other thing is in extrapolating from
experience with system ¢ i mmunosuppressi on, your studies,
as | understand it, were really essentially sinultaneous
studies. Yet, if you ook at the transpl ant experience,
it's i munosuppression foll ow ng substantial nutagenic
exposure. |If you | ook at Australians versus Swedes, one of
whom prior to transplantation had on average nmuch hi gher

exposure to ultraviolet, the Australians conpared to the
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Swedes, and yet both countries, probably nore in Australia,
have very strong prograns for their transplant patients of
keepi ng them out of the sun. Once they're
I mmunosuppr essed, the absolute incidence, age-adjusted, is
somewhere around 20-fold higher in Australian transpl ant
patients controlling for age. So |I'm as concerned about
t he subsequent exposure although, because of ny first
comment, | do think that sinultaneous or day-after exposure
because of inhibiting apoptosis with i mmunosuppression is
likely to be inportant in terns of the body not getting rid
of cells that have nutat ed.

DR. HILL: You raise a couple of good points.
I"d like to address the virus for the skin tunors. Aninal
studi es are conducted so that they're animals that are
virus-free. Typically we don't ask for studies where we
woul d have them exposed to the virus and then expose them
to the active noiety. M personal opinionis | would
antici pate you' d see an increased risk of the skin cancer
i n that case.

Then specifically for the increased
carci nogenic risk, once again we don't have an ani mal nodel
that woul d specifically address that because we don't have
pre-initiated mce or rats and then expose themto it wth
WV exposure and then see if there's an increased risk. So

those are not really animal studies that we've done because
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| think it's pretty well established -- | don't know how
much additional information we m ght get fromthat.

| just wondered if you had any nore specifics.

Maybe you were thinking of a specific study.

DR. STERN: | know very little about papillom
virus beyond the clinical and couldn't even specul ate about
how t o design those. But for photo-carcinogenicity
studies, | would think the nouse nodel would work where you
take a set of mce and you irradiate themto an exposure
where you expect sonme tunor yield farther out, so you don't
continually irradiate them and there are pretty well -
est abl i shed markers.

I'"d probably do three groups. One group
irradi ati on and vehicle only, stopping the irradiation well
before you expect a large yield. The second group
irradi ati on and the i nmunosuppressant and conti nued
irradiation. Actually, I'msorry. Four groups, as | think
about this. The third group, just the sane irradiation and
a swtch fromvehicle to active, and the fifth group, just
irradiation and active and then a switch to vehicle after
the irradiation stops. | think it would be very
interesting to see the various yields in those four groups.

And you woul dn't need huge nunbers of mce to power this,
and you'd have your answer in a year basically.

DR. H LL: Thank you.
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DR. CHESNEY: Dr. Rabkin, then Dr. Danford, and
Dr. Ebert.

DR. RABKIN. [I'd also, Dr. Hill, like to echo
the point about the fact that these mce are viral free.
Were they housed in SPF conditions with very little
bacterial challenge? Because that's one of the problens --

DR. H LL: That's correct.

DR. RABKIN. One of the problens with these
animal studies is that it's a very artificial environnent,
and it's very sensitive to the anount of bacterial or other
agnogeni ¢ stinulation fromthe environnent.

DR. HILL: Well, to support that, though,
they' re conducted under G.P conditions so that there is a
standard across the board for everything. There have been
I nstances where we have recomended specific types of
studies that are different under different conditions, but
we didn't do that for any of these drug products.

DR. RABKIN:. Then ny second question is about
the difference that you noted between the sexes of the rats
with the sensitivity to thynoma or thynoma devel opnent. |Is
that due to differences in their background rates or
differences in the rates in the treated ani mal s?

DR. HILL: It's hard to tell, but part of it
m ght be due to the differences in system c exposure

between nale and femal e rats.
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DR. RABKIN:. Just in absolute terns of the
I nci dence of thynoma, does that have an equi val ent
i ncidence in untreated ani mal s?

DR. H LL: Could you rephrase the question?

DR. RABKIN: You nentioned that the detectable
| evel refers to increase over background rates.

DR. HILL: Correct.

DR. RABKIN. And the increase was present at a
| oner dose rate in male rats conpared to fenmale rats. |Is
that because the untreated nmale rats have a |low rate
relative to untreated female rats or is it because the male
rats had a high rate at a different threshold than the
femal e rats?

DR. HLL: I'mnot entirely sure but it's
possible that the male rat could have a greater
sensitivity.

DR. CHESNEY: Dr. Hill, while you' re up there,
I wondered if | could ask my question.

DR. HILL: Certainly.

DR. CHESNEY: Then we'll go on.

You nentioned that in your opinion, the
i nci dence of |ynphoma in these animals was 50 percent or
hi gher. That sounds very inpressive --

DR. H LL: Depending on the dose too, dose and

duration. |If you have a | ower dose and | onger duration,
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the incident rate may not have been that high, but for the
hi gher dose studies, that's true.

DR. CHESNEY: For those of us who are the
uninitiated, could you conpare that to any other drug that
has a simlar high incidence of |ynphoma devel opnent or
tunor devel opnent ?

DR. H LL: For tunor devel opnent in general, ny
opinion is that the |ynphoma formations seen in these
studi es was hi gher than general tunor fornmation seen in
other studies. |It's hard to make a direct conpari son
because you have to nake sure that you have exactly the
sanme sets of standards when you're doing them |It's better
to run the studies side by side. So when you're conparing
across studies, it's difficult to say. But in general, I
woul d say that the | ynphoma signal was strong enough that |
woul d consider it a valid signal. Sonetines you can get a
little bit above background and statistically and
biologically it's a signal, but this was high enough above
background and statistically significant that it's a strong
signal in ny opinion

DR. CHESNEY: Thank you.

Dr. Danford.

DR. DANFORD: Imagining for a nonment how this
drug might be used clinically, I"'mpicturing a child with

atopic dermatitis who's treated with a high potency topica
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steroid, and then when we discover that the clinica
response i s not what we want, then fairly pronptly swtch
to one of these agents. |'mwondering is there any aninmal
data or any of the adverse effects data that speaks to the
i ssue of possible synergi smbetween the exposure to
steroids followed in rapid succession by one of these
agents.

DR, CHESNEY: | think you just need to stay up
there, Dr. HII.

(Laughter.)

DR. HILL: You raise a very good point. There
are no animal studies that | ook at co-adm nistration of
corticosteroids -- well, naybe first corticosteroids and
then switching to the topical imunosuppressant or maybe
concom tant use of those two, although |I think the division
woul d agree that that's an inportant consideration and
per haps studies to do that would be very useful to see the
resul ts.

DR. CHESNEY: Dr. Ebert, did you have a
gquestion for Dr. H Il also?

DR. EBERT: Yes. Mne is related to the doses
that you used and | ooking at the rel ative human doses and
that those are generally expressed in terns of mlligram
per kil ogram per day. W've talked a lot in here about the

fact that children, due to their |arger body surface per
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wei ght, tend to be at greater risk. [|'mwondering whether,
especially with the derm exposures, you've thought about
normal i zi ng the doses to humans based on a dose per neter
squared as opposed to a dose per kil o.

DR. HILL: Actually the information | presented
was -- | presented the mlligramper kilogram dose, but the
maxi mum r econmended human dose, the nultiples of hunan
exposure are actually based on AUC conpari sons, sSo systemc
exposure. So the conparison is the system c exposure
achieved in the aninmals versus system c exposure in humans
under maxi mal use conditions. Typically what we sel ected
was in pediatrics in particular because it did have a
greater system c exposure. So we |ooked at the PK data and
our bi opharmaceutics reviewer determ ned what was the
great est system c exposure under maxi nmal use conditions,
and we used that to calculate the nultiples of human
exposure. So that incorporates really the body surface
area because it's system c exposure.

Does that address your question?

DR, EBERT: | think so. | guess |'mjust
saying that if you were to use dose per neter squared as
opposed to dose per kilogram nmny guess is that your
mul ti ples woul d be smaller than you're seeing.

DR. H LL: They may be, but when there is

system c exposure data available in humans and in ani nal
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studies, it is preferred to base it on that. Wen you
don't have any system c exposure data, then we do it based
on body surface area, and it woul d be based on mlligram
per neter squared per day doses.

DR. CHESNEY: Dr. Ten Have, then Dr. Gornman
and Dr. Mattison.

DR. TEN HAVE: Thank you. | have two
questions, the first one for Dr. H Il regarding the photo-
carci nogenesi s result showi ng that the vehicle seened to be
phot o- car ci nogeni ¢ versus a nmuch smal |l er carcinogenic
effect for the actual noiety elenent. D d you try to
control for differences between the vehicle and the noiety
in the | ynphoma ani mal studies? It |ooks |ike that may
have happened with the Elidel being dissolved in ethanol.

DR. HILL: Well, in the carcinogenicity
studies, in order for a tunor to be determ ned significant,
it has to be statistically significantly el evated above the
i ncidence seen in the vehicle control. So that controls
for the vehicle there.

The studies that were conducted with
pi mecrol i nus just dissolved in ethanol were additiona
studi es that the sponsor conducted on their owm. W didn't
necessarily recomend those studies, but that data was
useful to help us to get a feel for the dose and duration

before you saw | ynphona fornati on.
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I just want to nake a comment about the
phot oco-carc studi es, because you nentioned the vehicle.

In the literature, it's been denonstrated that vehicle can
soneti nes have a very great effect on enhancenent of photo-
carci nogeni c effect because frequently what happens with
these vehicles is you basically have an increase in the
amount of UV exposure that gets to the skin. The vehicle
is part of the drug product and that's what's going to be
used. So if you see sonething increase in vehicle, it's

i nportant for the drug product. Possibly the reason why
you don't see such a great increase with the active in the
vehicle is that you may have, in this system maxed out
what you woul d see. In another system you nay see a
greater effect.

DR. TEN HAVE: Yesterday we saw a vehicle that
was not ointment, but instead | believe peanut oil. So
there are alternatives | think there.

The second question is for Dr. Pitts regarding
the AERS registry search. Two questions here. One is what
was the tinme period for the data that you retrieved from
the AERS data set?

DR. PITTS: For the pinecrolinus, it was from
marketing till August of this year, | think August 21st.

DR. TEN HAVE: That woul d be how | ong?

DR. PITTS: From Decenber 2001 to Decenber
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2002.

DR. TEN HAVE: About a year

DR. PITTS: About 18 nonths or so.

And then for topical tacrolinus, from Decenber
of 2002 to | think August of this year, about the sane
peri od.

DR. TEN HAVE: A second question is the tinme of
onset for the malignancies associated with topica
tacrolinus -- the onsets range between 1 and 6 nonths.

DR PITTS: Yes.

DR. TEN HAVE: And there was a di scussi on about
the conorbidity of these patients, and |I'm not sure what
the | atency period is for these malignancies. Can you
comment on those onsets in terns of the known | atency
period for these malignancies?

DR. PITTS: | think Lois can give ne a little
better information in terns of the |atency of the actual,
but for these particular cases, the 28-year-old had a
history of H'V, onset of 1 nonth. A 50-year-old had an
onset of 4 nonths. Another patient had an onset of 6
nont hs, and anot her patient, an onset of 3 nonths. So |
t hi nk sonewhere in the Prograf |abel, there nay be sone
| anguage about an acceleration or a decrease intine to
occurrence, but I can't tell you what the natural history

is. | can't but | think soneone el se may be able to help
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us with that.

DR. RABKIN: | can address that a little bit.

DR. PITTS: Thank you.

DR. RABKIN. Both of those malignancies are
seen very rapidly after the onset of severe
I mmunosuppression in the transplant setting and ot her
situations in which people have sudden | oss of immne
function. So post transplant, within several nonths,
| ynphoproliferative disease that's EBV associated is seen
and these can rapidly progress to | ynphoma, and simlarly
Kaposi's sarcoma can be seen very rapidly after transpl ant
associ ated i mmune suppression and can be occurring wthin
nmonths. That's in contrast to the usual |atency for
car ci nogenesi s which tends to have a nmuch | onger period,
including in the setting of immune suppression, the
carci nomas that occur tend to be nuch | ater

DR. CHESNEY: Thank you. Dr. Gorman, Dr.
Mattison, and Dr. Fink.

DR. GORVAN:. | have a specific question for Dr.
Pitts concerning one of the cases in the tacrolinus
dat abase on slide 16, the 3-year-old who at 9 nonths had
streptococcal pneunonia. Was that a donestic case, a
United States case? Was the child immunized with a
comonl y avail abl e vacci ne agai nst streptococcal disease?

DR, PITTS: That was a foreign case. There's
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not a whole lot of detail to the case. The patient | know
had used both products, the 0.03 percent and 0.1 percent,
and we had the onset information. So | have no idea in
terms of the imunization history.

DR. GORMAN:.  Thank you.

The second question is for Dr. Hill, and it is
| ooking for a slightly different viewpoint on informtion.

Is there a dose response to this agent? If | understand
these agents correctly, they bind to proteins that then
interfere wth a phosphatase activity. |Is there a dose at
which that activity falls to zero? So when we're dosing
mce and rats and children repetitively with higher and
hi gher doses, do we effectively run out of benefit and then
only increase the risk?

DR. HILL: [It's a good question. W don't have
data that could really address that at this point. There
haven't been studi es conducted in animal nodels in vivo
| ooki ng at when you give different doses and you see
| ynphoma formation, when is the cutoff period where you
still see calcineurin inhibition, an efficacy effect
possi bly, and then when it progresses on to | ynphoma. Mbst
of the calcineurin inhibition has been in vitro and it's
very difficult to extrapolate in vitro to in vivo
situations.

DR. GORMAN: Is there a whole cell nodel that
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m ght begin to answer that question?

DR, HILL: Could you rephrase the question?

DR. GORVAN:. Is there a nodel either animal or
in atest tube that will give you a dose-response curve
that will tell you when you' ve maxed out on the response
for this particular group of agents?

DR HILL: Well, I think it would be difficult
because | don't know of an aninmal nodel that could mmc
atopic dermatitis. So it would be difficult to get that
efficacy signal as well as the |ynphoma ri sk.

DR. GORMAN:.  Thank you.

DR. CHESNEY: Dr. Mattison, then Dr. Fink

DR. MATTI SON: Three questions. One relates to
the bioavailability. In Dr. N khar's presentation, on the
sixth slide, she indicates that bioavailability of topica
tacrolinmus is unknown. Gven that that's the case, how are
system ¢ exposures estimated or evaluated for this drug?

The second question relates to practice.
Yesterday we heard that it was thought that common practice
anong dermatol ogists is to encourage fairly aggressive use
of these topical agents initially and then tapering as the
skin response occurs. |Is that also thought to be the case
with these?

Then given that these agents are used in

i mmat ure i ndividuals, what do we know about the interaction
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of these agents with the devel opnent of the inmune systenf
Do they alter inmune system devel opnent?

DR. NTKHAR: | will try and answer your PK
questions. As far as the |V bioavailability, it's about .5
percent, and as far as the oral adm nistration of Prograf
and so on, the information | have is that in adults wth an
aver age about 53 body surface area involvenent treated with
Protopic, the exposure of tacrolinmus is about 30-fold |ess,
and that's seen with oral inmunosuppressive doses in kidney
and liver transpl antations.

Then as far as your second question goes, yes.

The use is limted to about 6 weeks or |ess dependi ng upon
clinical response at present.

And the third question, the answer to that is
that it's still being evaluated. | can't really talk nore,
but some studies are being conducted | ooking at the inmune
system the interaction with vaccines, and so on.

DR. CHESNEY: Dr. Stern, you had sonething

I mredi ately pertinent?

DR. STERN: To take up your point, | think the
I ssues about these are -- and I'd |like to nake a comment
and then ask a question. |It's ny perception as a

practitioner that in fact there's a perception in the
community at large, in spite of that |abeling, that anong

parents particularly, that these agents are safer than even
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mld topical corticosteroids. That goes to ny question of
do we have IMS data that tells how many of these
prescriptions are by primary care physicians versus by
speci alists, because if an agent is supposed to be for
peopl e who are intolerant or nonresponsive to first-1line
agents, we'd expect a high proportion of specialists
prescri bi ng.

In my own practice, which does not have very
many children, but lots of adults, | see this being given
as a first-line drug to people where the diagnosis is not
necessarily even within the indications and certainly not
peopl e who have had m|ld to noderate potency steroids
because of, | think, as we've seen by sales, a very active
pl ace in the marketplace, if you read the journals.

Sol'dlike to knowis this really being used
and pronoted in a way that is consistent with the
i ndications or is there evidence to suggest that the
perception of prescribers and in fact patients is that this
Is safer than topical steroids and used nore w dely?

DR, CHESNEY: Dr. Pitts.

DR. PITTS: | can answer the question about |INS
data. W don't currently have |IMS data on these
specialties that are prescribing. | think we can probably
request that information, but right now we don't have that,

and | don't have any further informtion.
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DR CHESNEY: Dr. Fink. Dr. WIkin, did you
want to add to that?

DR. WLKIN. | share Dr. Stern's perceptions on
I think what nay be out there. |1'mnot inplying that the
manuf acturers are presenting it this way, but | sawreally
bol d headlines in one of the throwaway journals: "Mve
over Steroids." Then the article tal ks about topica
cal cineurin inhibitors.

| think there is a great enthusiasmfor things
that are new. This is not just for drug products. This is
for everything. 1In fact, |I |ike occasionally to read
t hi ngs about anci ent Rome, and Tacitus who wote Agricola
-- | think it's in chapter 29 or 30 -- is talking about the
young centurions and the Romans that want to nmake a nane
for thenselves, and there's this great opportunity beyond
t he unknown borders of the frontier and it's very exciting.

And the line is, ome ignotum pro magnifico. Anything not
understood is seen as gl orious.

(Laughter.)

DR. WLKIN: | think quite literally everything
new, whether it's a new drug product or anything el se,
there's a ot of hope that goes into it. So | think that
plays into it.

Then | think there has been sone, if you wll,

pharmaco fear nongering about the topical corticosteroids.
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They have definite things that we have to think about that
woul d be consi dered potential adverse events, but they
really have been a stable workhorse. | think a |ot of
physi ci ans really understand the good and the bad and

under stand t he bal ance and how to use themvery
effectively. But | think what we're tal king about, the
steroids versus topical calcineurin inhibitors, really
plays out in a lot of other areas of new drugs versus drugs
that have been on the market, new technol ogi es versus -- |
don't think it's limted to pharmaceuticals.

DR. CHESNEY: Thank you. | had actually just
given that sanme line to Tom but it was in chapter 28. So
| just wanted to correct that.

(Laughter.)

DR. CHESNEY: Dr. Fink.

DR. FINK: This is a question | guess for Dr.
HIll or Dr. Wlkin. Gven the fact that you have a fairly
strong ani mal signal for |ynphoma and that you have at
| east human case reports of occurrence of skin malignancies
and that you're treating a non-life-threatening condition,
how much stronger does the signal have to be before the
drug is considered i nappropriate for a non-life-threatening
condition? [|I'msort of wondering if you see it in 50
percent of rats, but the drug was still approved for use,

if it were at 75 percent, does it beconme unapprovable? At
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what | evel would this drug be consi dered nonapprovabl e for
a non-life-threatening di sease even though it's one that
clearly is quite bothersone to the individuals affected?

DR. WLKIN: | think the conpelling piece for
approval is that there is this safety margin, in other
words, the difference in the AUCs. Qur concern with the
topical calcineurin inhibitors is we know fromthe systemc
exposures that it seens to be cunul ati ve dose that has
sonmething to do with the eventual devel opnent. W don't
have in the short-term studies really good evidence that
these events are occurring. W nade them second-I|ine
therapies. W have in the |abeling the information about
the animal studies. | think it's | abeled so that
physi ci ans can nake good choi ces, and not every patient can
take topical corticosteroids. So | think there's a place
for these products.

Qur goal is to learn nore, and when we |earn
nore, we may have a better understanding of the risk-
benefit calculus that we may say they're first-1line
therapies or we may go in the other direction and be nore
restrictive. | think it's the issue of uncertainty right
NOW.

DR CHESNEY: Dr. Ten Have.

DR. TEN HAVE: This is a question for Dr.

W Il kin and naybe Dr. Rabkin. Wat is a margin of safety
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Wi th these doses? Because we had a wi de range of nmargins
ranging from258 to 340 tines the maxi mal dose in humans
conpared to the rats down to 26 versus 17 tinmes. Do you
have a range that you work with in terns of safety?

DR. WLKIN:. | just gave away ny only copies of
the labeling. | think we have incorporated these safety
margins in the | abeling. They're being copied because we
actually are going to share parts of this with the
commttee. Maybe we could defer and cone back to that.

DR. DI ANNE MURPHY: | think what we're going to
be doing is handing you the patient package insert because
we're going to incorporate into the first question this
ri sk managenent issue so that we can get sone feedback on
t hat .

DR. CHESNEY: Dr. Ebert and then Dr. Epps.

DR, EBERT: |It's kind of a corollary to Dr.
Stern's question earlier, but it seens as though part of
the issue here is whether the adverse effects are
associ ated with suppressing the i mune system versus
I nherent carcinogenicity of the conmpound. G ven the
limtations of the AERS data, do we have any ideas as far
as the nature and types of adverse effects for topica
corticosteroids versus these calcineurin inhibitors? Are
the sane types of adverse effects comng up for those

agents as well? Mstly yesterday | think we tal ked nore
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about adrenal insufficiency, but are there sone of these
sane neoplasns that cone up in that database?

DR. CHESNEY: W did receive in our blue
handbooks for the conmttee copies of the package inserts
al r eady.

DR. STERN: And the patient information as
wel | .

DR. CHESNEY: And the patient information.
It's under tab 4 for those of you who wanted to check it
out .

DR. PITTS: Dr. Ebert, you're referring to the
mal i gnancies? | don't believe we saw those particul ar
reports for the topical corticosteroids.

DR. STERN: And | do believe there's a fairly
substanti al animal and human data of photo-carcinogenicity
with topical steroids, which is largely a negative one
essentially. Beyond vehicle effects, there's little to
suggest that for photo-carcinogenicity, topical steroids
are a problem

DR. CHESNEY: Dr. Epps, but | think Dr. WIlkin
wanted to nmake a conment.

DR. WLKIN: In response to the earlier
question, what are the safety margins, if you turn to that
tab 5 and go to page 11, you'll see the carcinogenesis,

nmut agenesi s, and inpairnment of fertility section for the
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| abeling for one of the products. Towards the bottom of
the | arge paragraph in the mddle of the page, it says, no
| ynphoproliferative changes were noted in this study at a
dose of 10 mlligranms per kilogram per day. Then in
parent heses it says, 17 times MRHD, and you have to read
further where it says that's the maxi numrecommended human
dose based on AUC, which is area under the curve,
conparison. So those would be the safety margins that
we' ve placed into |abeling.

DR. TEN HAVE: So nost of those nargins were
above the safety margin of 17 in the studies that were
present ed.

DR WLKIN:  Yes.

MR. PEREZ: That's tab 4, by the way, page 11.

DR. WLKIN. Oh, yes. It's tab 4. If I said

anot her tab, excuse ne on that.

Yes. In fact, you can read through and read
what sone of the other findings were, and the |onger | | ook
at this, I can see 17 tinmes for the nouse dermal carc. No

i ncrease in incidence of neoplasns was observed on the skin
or other organs up to the highest dose of 4 mlligrans per
kil ogram per day. And that's 27 tines.

W don't have sonme sort of standard at FDA on
the safety margin. It has a lot to do with the risk-

benefit cal cul us. | would think that we could find
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approval for a product that m ght be used over a short-term
basis that is rescuing a patient who is in severe distress
fromsonmething that is potentially life-threatening and
they m ght actually have a safety margin that literally is
|l ess than 1. But we do take the nunbers and think about
the potential benefits froma product and try to wei gh
t hat .

DR. CHESNEY: Dr. Epps.

DR. EPPS: | guess | have kind of a coment for
Dr. Hill and | guess a point of information. To piggyback
on what Dr. Danford said, patients who are referred to ne
as a subspecialist usually are tried initially on a class
VI or VII steroid and then switched over to sone of the
I mmune nodul ators rather than a potent topical steroid.

Also, | do think it's aggressively pronpted to
primary care providers as sonething that doesn't cause
atrophy and sonething that is perhaps safer or an
alternative because there are quite a few patients who have
never even tried steroids. They don't use envollients.
They don't use any of the other things that we use to treat
atopic dermatitis. So for a study, if you're going to do
sonething in addition to the strong topical steroids, which
we use in older kids, followed by sone of the newer ones.
You coul d do weak ones perhaps in animals.

Al so there are people out there who are
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conpoundi ng these new drugs with steroids. So you may want
to find out if there's sonething synergistic going on,
whet her that affects what's happening. Is it as effective
or is it increasing wth suppression? So | would | ook at
that too.

DR. CHESNEY: How can you do that? How can you
just conpound it wth anything you want?

DR. EPPS: Wite the prescription and a
conpoundi ng pharnaci st does it.

DR. CHESNEY: Dr. Ebert, could you comrent on
that? | didn't realize that they could mx it wth
anyt hi ng they want to.

DR. EBERT: Yes. Extenporaneous conpounding is
a relatively common procedure.

DR. CHESNEY: Hell o.

(Laughter.)

DR, CHESNEY: So much for all our perseveration

about sone of these issues.

Dr. Fink.
DR FINK: Just a conmment | guess. In sone
cl asses of drugs, a safety factor of 17 -- if it was an

antibiotic, it's hard to imagi ne a physician prescribing 17
ti mes the maxi num recommended hunan dose or a patient
swallowing it. But as we heard yesterday, with sone of

these topical agents, they seemto be fairly commonly used
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at doses that may approach or exceed 10 to 20 tinmes what
nost of us woul d consider a prudent dose if not a maxi num
recommended human dose.

DR. CHESNEY: Dr. Gornman.

DR. GORMAN.  One of these agents is al so
approved in an oral form It's for a nore |ife-threatening
indication. Are there ongoing studies in that particul ar
formul ation that m ght give us sone information in a
forwar d- | ooki ng node?

DR. HILL: |If you're referring to ani nal
studies in particular, no, there are not any studies
currently ongoi ng.

DR. GORVAN: | was thinking of phase IV post-
mar keti ng studies for those agents. |If we're | ooking for
signals of tunors, perhaps we could |ook at the oral forns
to at | east know where to | ook.

DR. STERN: Well, there's a large literature on
the calcineurin inhibitors or rather in solid organ
transpl ant patients. And there are not just signals,
there's clear evidence for both squanous cell carcinona and
for Iynphoma, both the so-called post-transplant part, but
also in ternms of other fornms of |ynphoma with | ong-term
t her apy.

Let ne briefly sunmarize the data on the

calcineurin inhibitors used in relatively [ow risk
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patients. |If you take a group of Swedes and you transpl ant
them and you mai ntain themgenerally at fairly | ow doses of
a calcineurin inhibitor, sonetines in conjunction wth
anot her i mmunosuppressant, often in conjunction wth sone
corticosteroids systemcally, you see a small increase in
the risk of squanous cell carcinoma or a nbdest increase in
the first 2 years. Beginning about 2 years after use and
at least as far as the studies |I've seen, not very
dependent as nuch on dose, but as on duration of
I Mmunosuppressi on, you start to see an increased risk such
that the relative risk conpared to what's expected by year
5 exceeds a 100-fold increase in squanous cell carcinoma

It's also interesting, although I'minterested
about the papilloma virus, if you | ook at genital neopl asns
that are often papillom virus associ ated, there are nodest
increases inrisk also in a tinme-dependent fashion, but on
the order of sort of 5 to 10, not 100-fold. So there's no
doubt that |ong-termimunosuppression with this class of
agents is in fact the sine qua non for making squanous cel
carcinoma in the skin in susceptible individuals.

If you take Australian transplant recipients
who st opped going out in exposure, their incidence rate
approaches 38 tunors per 100 persons per year of squanous
cell carcinoma, in other words, an average of one tunor

every 3 years for every person who is transplanted, again
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beginning 2 to 5 years after transplantation.

If you take patients of particular interest to
me and in fact sonme in a therapy that is mainly used for
psoriasis and cutaneous T cell |ynphoma, oral psoralin
phot o- chenot herapy which is a very excell ent photo-
carcinogen and in fact is used in sone ani mal phot o-
carcinogenicity studies as the positive control for
system cally adm ni stered agents, if you take those
I ndi vi dual s who' ve had nore than 200 PUVA treatnents, which
is a level that is shown to be associated with a
substantial, about 10- to 20-fold, increase in risk by
itself, and you treat themw th cyclosporine, a drug that's
approved for the treatnent of psoriasis, generally used at
fairly | ow doses, typically about 2 to 3 mlligranms per
kil ogram rather than the higher 5 mlligranms or so per
kil ogram used in transplant patients, you see a 6-fold
increase in their risk conpared to what they had on the
basi s of PUVA al one, and you see an incidence approaching,
after 2 years of exposure, 1 per person per year of
squanous cell carcinoma of the skin.

So it's not a question of whether
I mmunosuppression in the skin wll lead to an increased
ri sk of squanous cell carcinoma. |It's a question of how
much, how soon, at what doses, and what the level of risk

will be, and how we noderate that.
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| think there are sone very interesting

guestions in the pediatric age group. One of the
interesting things is that, to the best of ny know edge,
there are no robust data. There are two things. There are
no robust data on basal cell carcinoma risk in transpl ant
patients. There's sone suggestion of nodest increases in
ri sk, but certainly not the same as squanous cel
car ci nona.

But we believe that the key interactions
bet ween sunlight, probably UVB, and skin cells that predict
basal cell carcinoma risk are either after a very long
| at ency or after chil dhood exposure. |If you look in nature
at when sun exposure matters in ternms of squanous cel
carcinoma, it's cunulative and in fact recent exposure has
a real inpact on subsequent risk. |If you | ook at basa
cell carcinoma, the level of childhood risk, after
controlling for other risk factors, is the principa
det er m nant .

So one question is with these patients in
chi | dhood, are we changing sonething in terns of apoptosis
of cells that are going to go on to basal cell carcinoma 20
or 30 years |l ater independent of their continuous use?

SSmlarly, with nelanoma, at |east as |I read
the transplant literature, there's relatively little

evi dence to suggest a very substantial increase in nelanoma
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risk with long-terminmunosuppression. There are sone
studi es that suggest nodest increases in risk with very
| ong exposure, but it's nothing |ike squanous cel
carci noma. But again, if you |look at when are probably the
salient nutagenic events occurring for nelanoma, it's also
probably early in life, the sane kind of thing with nost
types of nel anoma, chil dhood exposure rather than
cumul ative life-tinme exposure seens to be the nain, at
| east UV determ nant of nelanoma risk. So if you're
changi ng how you're handling UV insult at that presumably
susceptible period, you may inpact lifetinme risk of
mel anoma in a way different than we've been able to observe
or not observe when we follow adults who are
I mmunosuppressed for | ong peri ods.

DR. CHESNEY: On that sobering note, | think

we're right on tine, and we're scheduled for a break. |If
everybody could return at 10 o' clock, we'll resune at that
poi nt .

(Recess.)

DR, CHESNEY: Could we get started pl ease?

The first speaker for the second half of the
nmorning is Dr. Lois La Genade. Dr. La Genade is an
epidem ologist in the Ofice of Drug Safety, the Division
of Drug Ri sk Evaluation. She is a British-trained

der mat ol ogi st and epi dem ol ogi st, and she will present on
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the design considerations to be considered when studyi ng
the risk of cancer fromuse of topical calcineurin
I nhi bi tors.

DR. LA GRENADE: Good norning. | amlLois La
G enade, and up until a mnute ago, ny slides were perfect.

I don't know what has happened.

(Laughter.)

DR. LA GRENADE: But in the interest of tine,
we'll proceed with the presentation and | hope that you can
follow as |I can.

As you've heard, |I'man epidem ol ogist in the
Ofice of Drug Safety, and ny presentation this norning
wi || discuss sone of the design issues that are inportant
in studying the risk of malignancies with topica
cal cineurin inhibitor use in children.

For the first part of ny presentation, | wll
di scuss the nethods that are available generally in
observational epidem ology. Then in the second part, |
will focus nore closely on the nethods that would be
appropriate to study the risk of cancer with | ong-term use
of cal cineurin inhibitors.

I n observational epidem ol ogy, we have a
limted nunber of design nethodol ogies. First of all
there's the case-control nethod, and there's the cohort

met hod, and then there are registries which are really
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surveill ance tools.

Case-control studies are basically
retrospective in nature. That is to say, we start the
study after the disease of interest has already occurred
fromthe suspected exposure. W then conpare cases who are
people with the disease of interest to controls who are
peopl e wi thout the disease of interest. What we conpare is
the frequency of the exposure of interest between the cases
and the controls.

Because the advantages of a case-control study
are that it's fairly inexpensive conpared to the others, it
can be done relatively quickly within a few nonths or at
nost a year or two usually. And it's generally useful for
studying rare events, particularly those with a common
exposur e.

However, because of its essential retrospective
nature, there are a nunber of disadvantages. |It's subject
to a nunber of inportant biases, recall bias being a very
comon problem and this is because the di sease occurs so
| ong after the exposure occurred, you then have to go back
and try and get information on the exposure. Very often
cases may systematically recall the exposure differently
fromthe controls, and this |eads to what we call recal
bi as.

It's al so subject to selection bias. The cases
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may not be representative of all cases. The controls may
not be representative of all controls.

And it may be unsuitable for studying di seases
with a very long | atency period such as cancers.

It's also difficult to study di seases with a
very rare exposure.

Cohort studies, on the other hand, are
prospective studies. In a cohort study, we conpare
essentially exposed to non-exposed persons. W start wth
a defined group of people and they may be defined by a
comon exposure, by a common di sease, or by a place of
resi dence. The Fram ngham study in Massachusetts, is an
exanpl e of a cohort study defined by a place of residence,
the Town of Fram nghamin Massachusetts. And you foll ow
your cohort through tinme for the ascertai nnent of the
di sease or di seases of interest.

The advant ages of a cohort study are that the
exposure and the case status are determ ned prospectively.

So recall bias is mnimzed. All cases can potentially be
captured, so selection bias certainly in regard to cases
can also be mnim zed. Another advantage of a cohort study
Is that you can study several diseases or outcones at the
same tine.

Cohort studies are nost closely related to the

experinmental design where a toxin is adm nistered and then
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you follow the subjects for outcones. As a result, there
is a high acceptance of results generated by a cohort study
by the scientific conmmunity. And cohort studies often are
used to confirmfindings that are found in quick and dirty
case-control studies.

Now, the disadvantages of a cohort study is
that they tend to be very expensive. They require |arge
sanpl e sizes, particularly so for rare disorders, and they
take a long tine, many years, sonetines nmany decades.
Because of the length of the cohort study, we often have
subj ects droppi ng out for one reason or another with
resulting problens fromlosses to foll ow up.

One of the ways of overcom ng this disadvant age
of length of a cohort study is to use a retrospective
cohort study, and the way this is done is that you use a
preexi sting cohort, for exanple, an occupational cohort or
a drug-exposure cohort. Then you |ook in that cohort for
cases of the disease of interest, and then you conpare the
frequency of the disease of interest or the incidence in
your cohort to popul ation incidence rates in a nethod
call ed the standardi zed incidence ratio. This is a nethod
what was first popul arized in occupational epidem ol ogy.

Regi stries, which as | said, are surveillance
tools are rarely little nore than rosters of subjects,

subjects who are identified by a common exposure, and those
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are exposure-based cohorts, and occupational cohorts would
fall into this category as well

O registries can al so be disease-based. Qur
State and national cancer registries are exanples of
di sease-based registries.

Regi stries may either be conplete or
i nconplete. Conplete registries are usually nmandatory, and
all subjects with the exposure under investigation or the
di sease under investigation are captured and entered into
the roster. |Inconplete registries are usually voluntary,
wi th subj ects choosing whether or not to participate.

Regi stries can be used in a variety of ways in
epi dem ol ogy. Exposure registries can be used as cohorts,
i n which cases can be ascertai ned and inci dences cal cul at ed
wi thin the exposure cohort. Case-based registries can be
used as a source of cases for case-control studies. In
general, conplete registries are far nore useful in
epi dem ol ogy and they can be used to determ ne incidence
rates for diseases as is done wth our cancer registries.
I nci dence of rare events can also be calculated in a rare
exposure registry.

Now we turn from general nethods to the nethods
that woul d be appropriate for the specific topic of
i nvestigating the risk of malignancies with cal cineurin

i nhibitor use in atopic dernmatitis.
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There are very special problens with cancer
studi es because cancer is a rare event, and particularly in
young peopl e, in adol escents and young adults. Cancers
have a very long | atency period usually in that many years,
soneti nmes nmany decades el apse between the exposure and the
clinical appearance of the malignancy. For this reason,
the prospective nethod, either the cohort or the registry,
Is ideal.

Case-control studies, as | said, are generally
used for quick and dirty studies, studies where a signa
has been generated by case reports of an association
bet ween a previously unsuspected exposure and a particul ar
di sease.

I n designing a cohort study for this purpose,
it should be prospective, as | said. The exposure
assessnment coul d then be done accurately and in a
standardi zed fashion. W could collect information on dose
and duration of topical calcineurin inhibitor use. And
dose and duration information on these two factors is very
i nportant in cancer studies and in trying to do causality
assessnents. The cases can al so be ascertained as
conpl etely as humanly possi ble and as accurately as
possible. In addition, in a cohort study we could collect
data on confoundi ng and other risk factors as well.

Cohort studies are expensive and require a | ot
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of effort, and they're generally indicated where there is
good evi dence of an associ ati on between a di sease and
exposure. This good evidence could cone fromclinica
studies, fromcase-control studies, or from other studies,
for exanple, animal studies, and | will put forward the
view that we have good evidence in this case. W have good
evidence fromclinical studies in humans with ora
cal cineurin inhibitor use for organ transplants, and we
have good ani mal toxicol ogy data.

Cohort studies are also indicated when a new
agent that requires nonitoring for its possible association
Wi th several diseases is introduced into a society. Again,
| think that the case of calcineurin inhibitor use in
topical treatnent of atopic dermatitis fulfills this
criterion.

Fletcher and Giffin in 1991 wote an article
entitled International Mnitoring of Adverse Drug Reactions
of Long Latency, and in it they wote, that for adverse
reactions of long |latency to be detected nethods have to be
used that permt observation of the patients to be foll owed
for many nonths or years. An essential requirenent is the
establi shnment of a cohort of patients who can be accessed
| ater on at specified intervals.

These are sone of the inportant issues that we

have to consider in designing a cohort study for the
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devel opnent of malignancies with cal cineurin inhibitor use.
In the next fewslides, | wll spend a little tine
di scussi ng each one of these features.

The background you have largely heard from Drs.
Ni khar and Hill, who have spoken before ne this norning,
but | thought it useful to sunmarize it basically in these
sl i des.

First of all, with the vehicles of both topica
cal cineurin inhibitors, we have found enhanced photo-
carcinogenicity. In animal carcinogenicity studies, there
has been a signal for both |ynphonmas and ot her systemc
mal i gnanci es. Use of oral calcineurin inhibitors in solid
organ transpl ants has shown that there is a high incidence
of |ynphoma and cut aneous malignancies particularly. The
risk is greatly increased, as Dr. Stern has told us earlier
thi s norning.

The objective of the study would be as outlined
in the approval letter for both products which required a
phase 1V conmtnment study to investigate the risk of
devel opi ng cut aneous and system ¢ nalignancies in children
with atopic dermatitis who have long-termintermttent
treatment with topical calcineurin inhibitors.

Now, the outcones of interest would be
mal i gnanci es. Cut aneous nali gnanci es, including nel anonas

and non-nel anoma skin cancers, and systenm c mal i ghanci es,
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i ncl udi ng | ynphomas, both Hodgki n's and non- Hodgkin's, and
ot her system c malignanci es.

| want at this stage to introduce a question of
whet her, bearing in the light of the information that we
have, we ought to consider the use of an additiona
endpoi nt, for exanple, actinic keratoses. | wll cone back
to this point later on in ny presentation.

We have to choose a study population. |If this
were to be a traditional cohort study, we would choose a
cohort of children -- and we define children as being aged
2 to 16 years -- who had atopic dermatitis, and we'd foll ow
this cohort for the next 10 to 15 years and docunent during
that tinme the type of treatnment each child had received,
the response to treatnent, the presence of confounding or
ot her risk factors such as sunlight exposure, skin type,
di sease severity and extent, and so on. And we'd docunent
the occurrence of malignancies as they appeared. At the
end of the follow up period, we would conpare the incidence
of malignancies in subjects treated with cal cineurin
inhibitors to that in subjects not treated with cal ci neurin
I nhi bitors.

But there are difficulties with this
traditional cohort approach. For one thing, we'd require
very large sanple sizes. It would take a very long tine,

and we may find at the end of the foll owup period either
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that nost patients had used both cal cineurin inhibitors and
non-cal cineurin inhibitors or vice versa, that only a very
smal | popul ati on had used cal cineurin inhibitors as
treatment. What we mght find in that situation is that it
woul d be difficult to conpare. W would have reduced power
and we may, at the end of all that tinme, end up with no
answers.

An alternative nethod would be to use the
occupational cohort or the exposure cohort type of
nmet hodol ogy. W could enroll a cohort of calcineurin
I nhibitor users, aged 2 to 16, children who had used it for
atopic dermatitis, follow the subjects | think for a
m ni mrum of 10 years, possibly Ionger, and we could use as
our conparator age-specific population incidence rates for
cancer. These we would get fromour cancer registries or
data from national sources. W could then calculate the
standardi zed incidence ratio in a nethod simlar to the
occupati onal cohort nethod. | believe that Dr. Stern
hi msel f has used this nethod in a |long-termcohort of PUVA-
treated patients for psoriasis, studying this exact
guestion, the devel opnent of malignancies in the PUVA-
treated patients.

Now, there are difficulties, nevertheless, wth
this approach. W have no U. S. national incidence data for

nost cutaneous nalignancies. Dr. Wngo is present today
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and she will speak to us |ater on exactly what we can and
cannot do with our national and State cancer registries.
But it's ny understanding that we have Iimted information
on cutaneous nalignancies, other than for invasive
mel anona.

W may, therefore, have to extrapolate from
data from other countries which do collect such data such
as Finland or fromregional data in the United States. W
have, for exanple, the southeastern Arizona skin cancer
regi stry which does collect information on incident non-
mel anoma skin cancers.

Now, this slide is courtesy of the SEER cancer
statistics web site. Wat it shows is the age-specific
i nci dence for all cancers by gender. | use this slide to
illustrate the very |ow incidence of malignancies in the
age groups younger than 20. The incidence begins to rise
inthe md to |late 20s.

This slide is simlar, but |I've used data from
t he sout heastern Arizona skin cancer registry and |I've
shown here the age-specific incidence by gender for
squanous cell carcinoma. Again, we see that it is lowin
the very young age groups and it doesn't begin to rise
until about age 30 or so.

Simlar for basal cell carcinoma. It doesn't

begin to rise until about age 30.
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Thi s | ow background i ncidence rate of
mal i gnanci es in young children and young adults is going to
have problens or inplications for a sanple size and power
| ater on. This is the reason for ny show ng them

What |'ve done, because of the issues that we
are going to have with power and sanple size, |I've done a
nunber of specinmen cal cul ations on the various scenari os
usi ng di fferent background rates for malignancies.

This particular slide uses data for al
mal i gnanci es and sone of ny information is not show ng at
the bottomof the slide, but it's for all cancers in the 25
to 29 age group. The incidence is 6 per 10,000, and the
data is taken from SEER. What we have done is cal cul ated
possi bl e sanple sizes for the traditional cohort nethod
where we woul d have two conparison groups wth atopic
dermatitis. W can see that to detect the relative risk of
3, we would need a sanple size of just over 20,000. To
detect a relative risk of 4, we would need a sanple size in
total of 12,000, and a relative risk of 5 a sanple size of
8, 000.

If we want to study all malignancies in the O
to 19 age group -- again this is SEER data -- but using a
singl e group using the occupational cohort anal ogy here, we
would find that to detect a relative risk of 4, we would

need 14, 000; of 6, 8,000; and of 8, 6,000 in a single
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group. So this is probably doable.

However, if we | ooked at |ynphoma, which has a
much | ower incidence rate -- and this is |ynphoma, all
types, in the 0 to 19 age group. The background rate is
24.1 per mllion population annually. W can see that to
detect a relative risk even as high as 4, we woul d need
115,000 patients, and to detect a relative risk of 10, we
woul d need 32, 000 subjects.

G ven these problens with the sanple size and
power, | thought it mght be useful to | ook at the problem
from anot her angle. Perhaps we could have a fixed sanple
size and then see what woul d be our probability of not
detecting a case when in fact we had a given relative risk.

So here |'ve done sanple calculations for a
sanpl e size of 10,000. If we try to detect a relative risk
of 4, we would have a 38 percent probability of not seeing
a single case. If we tried to detect a relative risk of 8,
we woul d have a 15 percent probability of not seeing a
case, and conversely an 85 percent probability of seeing a
case. If we had a | arger sanple size, say, 20,000, we
woul d have a | ower probability of not seeing a case for a
given relative risk. So one approach m ght be that we
coul d decide on a sanple size and then deci de what |evel of
certainty or uncertainty we'd be confortable wth.

This slide just denonstrates graphically the
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same thing that was illustrated in the table slide
previously, that the higher our relative risk goals, the
| ower the probability of us not finding a case for a given
sanpl e si ze.

Anot her way in which we could boost our power
and sanple size would be to have a nulti-center or even a
mul tinati onal cohort study, and |I'm hoping that Dr. Sal non
who represents the EMEA today will speak to this issue of
the nultinational participation in a cohort study.

I come back to the possible use of additiona
endpoints in the formof actinic keratoses. Actinic
kerat oses have traditionally been regarded as precursors of
mal i gnancies. In fact, they are abnormal proliferations of
kerati nocytes confined to the epiderms. Mre recently
we' ve studied themin greater detail and have found, to a
| arge extent, the cell types in actinic keratosis is
identical to that of squanous cell carcinonma and abnor nal
cells in actinic keratosis possess the sane P53 nutation as
is found in squanobus cell carcinomas. Recently there's a
novenent to have them regarded as squanous cell carcinonas
in situ.

In sonme studies, up to 60 percent of al
squanous cel |l carcinomas have been found to arise in
preexi sting actinic keratoses, and actinic keratoses are

very rare in young people. They usually are a marker of
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sun exposure and for that reason it m ght be useful for us
to include it as an endpoint. |If we didn't have a duration
of the study | ong enough to pick up squanous cel
carcinonas later on, we could use it as a predictor perhaps
of who would go on to devel op squanous cell carci nona.
Certainly we don't nornally see actinic keratoses in very
young people and it would be a signal that all was not
wel | .

We need to define our exposure both froma
m ni mum definition at enrollnment to use as an enroll nent
criterion. W need to define what we nean by |ong-term
intermttent exposure to calcineurin inhibitors. Sone of
t he suggestions that we have toyed with in our division and
the Derm Division is whether 6 weeks exposure, continuous
or intermttent, would constitute a m ninumdefinition of
long-termintermttent, whether we should extend it to 3
nont hs, whet her we shoul d use a dose anmount, the use of 30
grans intermttently or continuously over a 6-week period.

Al'l these are things for discussion.

Now, we al so need to define exposure assessnent
during the study itself. How are we going to assess the
exposure? One nethod is to use the issuing of a
prescription plus self-report of use by the caregiver or by
the subject himor herself once they were old enough. W

could al so use a conbi nati on of methods used in clinica
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trials to return unused portions of the tubes, to weigh the
unused portions of the tubes, but in deciding howto define
exposure assessnent during the conduct of the trial, we'd
have to consider the additional burden to participants and
consequent | osses to followup that m ght result versus the
obt ai ning of nore accurate informtion.

Anot her question is how woul d we ascertain
mal i gnanci es. W coul d use hi stopat hol ogi cal definitions.

We coul d use international classification of disease codes
as our definitions. |If we had an exposure cohort on whom
uni que identifier information had been collected at
baseline, we could link with our national and State cancer
registries certainly to ascertain system c malignancies.

But we could not do this certainly in the United States in
nost i nstances for cutaneous malignanci es because we have

only limted data on cutaneous malignancies in our cancer

registries. Self-reporting of cutaneous malignanci es has

not been shown in nost studies to be reliable.

So we're left with the problemof how to
ascertain cutaneous malignancies. W couldn't use, as |'ve
said, linkage to State and national cancer registries
because these do not routinely collect the information.
Non- nel anoma skin cancers, specifically basal and many
early squanous cell carcinomas, are often treated in office

or patient settings, so we could not use hospital records
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or hospital discharges to ascertain cutaneous nalignancies
either. 1In addition, basal cell carcinomas and actinic
kerat oses may be treated with a variety of locally
destructive nethods with no sanples even being taken for
hi stology. So if we use pathology |ogs to ascertain
cut aneous mal i gnancies, we would be m ssing a substanti al
nunber of them

Bearing all these things in mnd, | would
suggest that ascertai nnment of cutaneous nalignancies should
best be done by periodic, possibly annual, physical
exam nation of the skin by a physician, preferably by a
dermatol ogist. | say preferably by a dermatol ogi st because
in at |east one study recently in Ireland, they conpared
general practitioner diagnosis of |esions that were
subsequently found to be malignant on histology with the
pre-hi stol ogy diagnosis by a dermatol ogi st, and gener al
practitioners got it right 22 percent of the tinme conpared
to dermatol ogi sts who made the correct diagnosis of a
mal i gnancy 87 percent of the tine on clinical grounds.

Physi cal exam nation is particularly inportant
if we want to capture all the nalignancies or as nany as
possible in a short enough period of tine so that we can
have an early and accurate assessnent of the risk.

The duration of follow up is another inportant

point. | would recommend a m ni num of 10 years for each
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subject. ldeally this should be lIonger, but | think to
reflect a mninmum | atency period of cancers, a m ni num of
10 years would be suitable. It could be that the |atency
period is shortened and we woul d get results sooner than 10
years, but | think the mninmumis 10 years.

Now, a very inportant aspect of such a study
woul d be mnimzing | osses to foll ow up because this is an
I nportant source of bias in cohort studies. Entire papers
have been witten on how to mnimze |osses to followup in
cohort studies. |I'mnot going to spend a ot of tinme on
this except to say that vigorous nethods will need to be
pursued to reduce |losses to followup. | believe that Dr.
Andrews, who speaks later on in the norning, nay address
some of these issues.

W'l also need to incorporate statistica
met hods for handling |losses to followup. In our
statistical analysis plan, we would be able to cal cul ate
crude and adjusted incidence rates within our cohort and to
cal cul ate the standardi zed incidence ratio. Depending on
the nunbers, we mght also be able to explore dose-response
rel ati onshi ps and the effects of other confounding factors
such as di sease severity and that sort of thing, but that
depends on how many cases we woul d find.

Now we turn to whether the registry design were

used to investigate this problem A registry would have to
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be mandatory with all users registered. |If this were done,
we woul d at | east know the nunber of all the patients or
close to the real nunber of all patients who had used
calcineurin inhibitors topically. |If we could ascertain
all the malignancies, the registry would probably be the
fastest nethod for getting incidence rates.

Unfortunately, however, there are problens wth
the registry method. There is generally poor acceptance of
mandatory regi stries by both physicians and patients alike,
and sonetines they go to the extent of avoiding use
al together to overcone the problem of having to be
regi st ered.

Regi stries are al so expensive, perhaps not
qui te as expensive as cohort studies, but they're expensive
nevert hel ess, and we have probably nowadays patient privacy
I ssues to deal wth.

Al t hough we woul d get accurately the nunber of
peopl e who had used topical calcineurin inhibitors, we
woul d not be able, in a typical registry, to get
i nformati on on the dose and duration of exposure, nor woul d
we be able to get informati on on di sease severity, on skin
types, and that sort of thing, other confounding factors.
Again, we cone back to the problemthat it's not possible
to ascertain nost skin cancers.

So inthis slide, | thought |I would summarize
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I nportant factors that we require in a study to investigate
the risk of malignancies with calcineurin inhibitors and
how each of the possible design nmethods neasured up.

Exposure assessnent in a cohort study would be
good. It would be fair in the registry situation because
we woul dn't have detailed informati on on dose and duration
of therapy, for exanple. And in a case-control study, this
woul d be not very good | argely because of the retrospective
nature of the study.

Qut cone assessnent woul d be good in a cohort
study, but inconplete in a registry because we woul d not be
able to ascertain conpletely cutaneous nalignanci es.

Li kewise, it would be inconplete in a case-control study.

The duration of both the cohort and the
regi stry studies would be Iong. A case-control study would
be short, but we'd have to wait 20 or so years down the
line before we could conduct it.

The cohort is probably the nost expensive, with
the registry coming in a close second, and a case-contro
study being relatively inexpensive.

Both the cohort and the registry would require
| arge sanple sizes. A case-control study would require
probably a nmuch smaller sanple size, but again, we'd have
to wait for a considerable tinme before we could undertake

such a study, and | do not believe that the public health
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woul d be served by waiting 20 years to undertake a case-
control study.

Ri sk factors and incidence could be cal cul at ed
fairly well or could be assessed fairly well in a cohort
study. We'd have inconplete incidence in a registry and we
couldn't calculate incidence in a case-control study.

The relative risk we could calculate in a
cohort study, not in a registry, and the netric that we
calculate in a case-control study is an odds ratio which is
an approximation of the relative risk but is not itself the
relative risk

We coul d cal cul ate the standardi zed i nci dence
ratio in a cohort study and for systemc nmalignancies in a
registry, but not in a case-control study.

On bal ance then, it would seemfromthe
scientific point of view the cohort study would be the
nmet hod to choose because it has advantages over the other
two net hods.

Nevertheless, if we chose a cohort study,
practical issues remain: the duration of foll ow up, power,
and sanpl e size considerations, how to ascertain the
endpoi nts, how often, who should do this. W'd have to
expl ore neasures to reduce | osses to foll owup, and we'd
have to deci de what |evel of uncertainty was acceptabl e.

Finally, I'd like to acknow edge the hel p of
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Dr. Yi Tsong, statistician, acting Director of Quantitative
Met hods Research in the Ofice of Biostatistics, and he is
present today to answer any statistical questions that you
m ght have.

I'"d like to al so acknowl edge the hel p of Dr.
Davi d Graham Associate Director for Science in the Ofice
of Drug Safety.

Thank you.

DR. CHESNEY: Thank you very nuch, Dr. La
G enade, another very el egant presentation.

Qur next speaker is Dr. Elizabeth Andrews, and
she will discuss the practical and nethodol ogi cal issues
for these studies. Dr. Andrews is an epi dem ol ogi st and
Vice President of RTI Health Solutions. Prior to joining
RTI, she devel oped the worl dwi de phar macoepi dem ol ogy
prograns for A axo SmthKline. She brings many years of
practical experience with drug safety nonitoring for a
variety of short-termand | ong-term events.

DR. ANDREWS: Thanks very nuch for asking ne to
present today on nethodol ogi ¢ and practical issues in doing
aregistry. Dr. La Genade has given us a lot to think
about in terns of designing a study to answer this
guesti on.

I"mgoing to take a slightly different approach

and step back and ask a nunber of questions relating to
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net hodol ogi ¢ desi gn and analysis as well as the practica
I ssues where the rubber neets the road.

So, first of all, we need to think about when
we would do a long-termfoll owup study, and there are
three general circunstances.

One is when adverse events nmay not be
mani festing until nonths or years after treatnent, which is
the case in this particular case relating to cancer

Anot her exanpl e woul d be when adverse events
m ght have been anbi guous in clinical trial progranms and in
short-termtherapy but m ght nanifest thenselves clearly
with long-termuse. Yesterday's discussion gave us a great
exanpl e of adrenal suppression in long-termtopical steroid
use.

And a third exanple woul d be when adverse
events nmay be too frequent to have been observed in
clinical trials. Again, the issue at hand neets this
criterion.

It seens there are several key questions we
have to be able to address before we can design a study.
Are these drugs, the calcineurin inhibitors, associated
wi th cancer at a |level that would warrant nodifications of
current prescribing and treatnent reconmmendati ons? W need
to answer that question.

W need to know what the baseline | evel of the
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ri sk of skin cancer and |ynphoma is in the pediatric
popul ation, and as we've heard, we don't know a | ot about
that, specifically around skin cancer.

And then we need to answer the question of what
Is the estimated increase in risk that nust be detected for
safety assurance; nanely, what is our threshold for action?

Wth that in mnd, how are we going to neasure
that increase? Do we neasure it through a relative risk or
do we use a public health neasure of risk difference? For
exanple, if the baseline 10-year risk of either |ynphoma or
skin cancer in kids is 2 per 10,000, that's the best
estimate | could derive fromthe figures | |ooked at. And
i f we observe through this long-termfollow up study a risk
of 10 per 10,000, that translates into a relative risk of
5. It sounds pretty scary. |If we look at the risk
difference, that's a risk difference of 8 out of 10, 000
over 10 years, translating into 1 new case of skin cancer
per 1,000 patients exposed over a period of 10 years.

We need to understand what potential increase
in risk nmeets this threshold for action at a policy |evel.
What's the regul atory need at this point?

And what |evel of increased risk would be
acceptable froma patient and famly perspective to receive
the benefits of the treatnent?

As we continue to discuss the goals of the



© 00 N o o s~ wWw N Pk

N NN N NN P P R R R R R R R
ag A W N P O © 00 N O O pdM W N -, O

99
study, we need to think of whether the study will be an
etiologic study or a surveillance study, and that's already
been di scussed to sone extent. |In a typical etiologic
study, we're attenpting to either detect or rule out sone
specific increase in risk that we can define a priori. W
use a standard study design and we power the study to
achi eve our objectives.

In a surveillance study, however, we tend to
take a different approach, and that has inplications for
design as well as analysis. W use a general standard
study design, but in our analytic nmethods, we need to think
about how we review the evolving data over tine in a
qualitative, as well as quantitative way.

An exanple of a surveillance study that I
thought | would use today is the international acyclovir
pregnancy registry. This is a study that was established
back in 1984 to | ook at the exposure to oral acyclovir, a
drug used to treat herpes infections, follow ng inadvertent
exposure in preghancy. Those patients were identified and
followed up to term and beyond. The outcones were
identified through patients' physicians to identify infants
with birth defects.

The frequency of birth defects in that study
was conpared to a popul ati on expected rate, and that

conpari son was based on data collected in a generally
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simlar manner to the way the data were collected in the
registry. That study, after about 15 years, concluded that
the overall frequency of birth defects was simlar in the
acycl ovir exposed patients as in the general popul ation,
about 3.2 percent with a very tight confidence interval
conpared with an expected rate of about 3.2 percent.

Now, you m ght not expect an increase in the
risk of a specific birth defect to actually be manifest in
an increased risk of overall birth defects, analogous to
our situation here with cancer and all cancer versus
i ndi vidual cancers. In this particular study, we
determ ned after follow ng over 1,000 thousand pregnancies
that the study had the ability to detect a 7-fold increase
in the risk of specific birth defects that occurred in 1
out of 1,000. The study was at that point closed to new
enrol | mrent because it was difficult to continue enroll nent,
and al so because of the marginal utility of additional data
collection in reducing the uncertainty around specific
birth defects was very | ow

Anot her key point in thinking about a study of
cal cineurin inhibitors and cancer is whether to have a
conparison group. Dr. La G enade pointed out a nunber of
useful points here. This also goes back to the goal of the
study. Is it to detect a possible signal or is it to

reduce the uncertainty relating to a possible increase in
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risk?

A single-armregistry can be very useful to
identify incidence of events over a defined foll ow up
period. And it can identify if and when the event rate
exceeds a threshold of an expected rate, if you can neasure
that threshold. It can identify characteristics of the
patient popul ation that you mght want to | ook at if you
were doing a nore formal conparative study that m ght be
confounders. In order to take this approach, however, we
need a very well defined estimate of the expected risk
whi ch we have for |ynphoma, but which we do not have for
t he non-nel anoma skin cancers.

A study with a concurrent conparison group can
do sone other things. It can certainly establish whether
the incidence of events is simlar between the exposed in
the conparison group. It can explore the role of potentia
conf ounders whi ch woul d have been neasured in both groups,
and it also can help assess a signal that arises in the
exposed group.

|"ve identified a potential scenario, and that
isif we are looking at a baseline rate of 2 per 1,000
cases of cancer over 10 years, what if in the first 3 years
we observe 2 cases out of 5,000? Well, that's nore than
woul d be expected. Have we crossed the threshold? What do

we do with that information? It would be very useful to
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have conparative data at that point so that we could begin
to l ook at the distribution of confounders rather than
wonder if we have exceeded a threshol d.

An exanple of a study that did use a conparison
group is the Rheumatoid Arthritis Azathioprine Registry
that was started in 1984. The issue here was that
azat hi opri ne, an i munosuppressant, was used in
transpl antati on and was associated with potential increased
ri sk of |Iynphoma and ot her |ynphoproliferative
mal i gnanci es. Transplantation is associated with a
significantly increased risk of cancers. Azathioprine was
bei ng used for rheumatoid arthritis at a nmuch | ower dose.
The | ower dose use of azathioprine also was associ at ed
i ncreased risk of |ynphona.

This is a study that enrolled patients over a
period of 10 years in Canada, enrolled patients who
initiated therapy with azathioprine, and for each
azat hi oprine patient, another 2 patients who were
initiating therapy wth another disease nodifying
antirheumatoi d drug. Patients were followed up for a
m ni mum of 5 years each for additional exposures and
serious events like |lynphoma, all cancers, and sone acute
events. Specifically excluded fromthese outcones were
non- nel anoma skin cancers because of the potentia

detection bias, as well as the potential to under-ascertain
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t hese events.

The study was designed to enable the study to
detect an increased risk of around 3-fold with full follow
up. The nost recent information that | reviewed was after
the end of the 10 years, and there should be another 5
years of information

So this study is analogous to the situation
that we're dealing with here in a nunber of ways and is an
exanpl e of a study that absolutely had to have a conpari son
group because there woul d be an expected significant
i ncrease in |ynphonma in the azathioprine group conpared
with the general popul ati on because there's an increased
risk of malignancy in patients with severe rheumatoid
arthritis.

So we need to consider potential study designs
that can include |ongitudinal follow up studies, case-
control studies. These can be done with de novo data
collection. They can be done in existing databases, and
there can be variations on the design.

You' ve already heard a little di scussion about
desi gn of cohort studies. There are a nunber of exanples
of |l ooking at |long-termevents. The azathioprine registry
IS one exanple. Patient registries; large, sinple trials
follow this schene.

And case-control studies. Wile | think that a
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case-control study would be extraordinarily difficult in
this particular case, | thought |I would point out that
there are a couple of cases where case-control studies have
been useful in | ooking at antecedent drug exposure and
out cones where there has been a significant |atency period.

One case is |l ooking at neural tube defects in infants and
ant ecedent exposure to folic acid, and don't forget the DES
and vagi nal cancer story. |I'll also point out the point
that Lois nmade earlier, which is you can't define an
i nci dence rate froma case-control study.

So if we decide to set up a study, perhaps a
| ongi tudi nal follow up study, we need to think about how to
recruit patients. W need to think about what are those
met hods for identifying patients. WIIl we go to referra
centers? WII we do sonething to recruit patients
directly? As we think about this, wll these nethods
select patients who are typical of users or will they be a
hi ghly skewed cohort, and does it matter? WII| the
patients be newy treated, or can we include people who've
al ready been on drug in the past?

When we | ook at inclusion criteria, in ternms of
I ndication and severity of disease, will we try to increase
the efficiency of the study by selecting high-risk
patients, patients perhaps with substantial sun exposure?

WIIl we perhaps | ook for ol der patients who m ght have a
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hi gher rate of background cancer? Maybe adults. O should
the study be representative of the typical user popul ation?

That depends on what you'd like to extract findings to.

And if there is to be a conparison group, wll
this conparison group have the sane baseline risk as the
exposed group? Well, in a nonrandom zed study, we know the
answer is no. They wll have a different risk. Maybe
that's okay, but you need to know what the differences are
by col |l ecting enough information to neasure this and
under stand what analytic nethods will be used in the
analysis to control for this, for exanple, propensity
scores.

In | ooking at exposure, there's the question of
what's the m ni num exposure that's required in order to
qual i fy soneone for the study, and then how nuch
i nformati on on exposure to these and other drugs wll be
needed over the course of the study, what |evel of detail.

And then what periodicity of followup will be needed over
that 10-year period or 5-year period in order to nmake sure
that we' ve adequately captured the information?

In measuring outcones, well, howwll we do
that? WIIl we allow outcones to be reported by the
patient? WII we abstract nedical records fromthe
patient's treating physician? WII| there be required

physi cal exans periodically to identify skin cancers that
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m ght otherw se not be identified? WII we link the
patient records with cancer registry, National Death Index,
or other data files that are already in existence wth
out cone dat a?

What | evel of detail will we collect?

And what biases m ght be expected in our data
collection? For exanple, in the calcineurin inhibitor
group, we m ght expect to see a higher rate of reporting of
skin cancer even if there isn't an increase, if there is
that perception, just as in a study of topical steroids we
m ght see a higher reporting of short stature irrespective
of the truth

So we need to consider confounding, other
treatnments, other conditions. | would give sone thought to
the occurrence of asthma frequently in atopic dermatitis
patients that m ght be distributed equally across the
conparison groups. |It's certainly worth consi deri ng.

And there will be other variables that will be
published in the literature after the tinme the study has
started, and there wll be the sem -annual discussion of
whet her the study needs to be nodified to take into account
the new data on potential confounders.

| think it has already been nentioned in the
witing of the analysis plan, one needs to consider

anal ytic nmethods that will handl e tine-dependent vari abl es.
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If patients are enrolled over a series of years, then
those patient characteristics at enrollnment will be
different fromyear 1 to year 2 to year 3. Medication
exposures will change over tinme. W need good nethods for
groupi ng, lunping, considering different exposure
categories. Potential confounders may change over tine.
And there will be the unanticipated events and practice
patterns that will change, and the study wll need to be
able to handle that in the anal ysis.

So having said that, the ideal study design
woul d be a long-termfollow up study in which there was an
exposed and unexposed group that was recruited with the
sane baseline risk. Exposure neasurenent woul d be handl ed
perfectly. Dose and duration of all relevant treatnents
and all potential confounders would be ascertai ned.

Qut cone neasurenment woul d be conplete in both groups.
Fol | ow-up woul d be sufficient to observe all of the
outcones of interest. Mybe that's 10 years. Maybe it's
20. And the power. Well, the study would need to be able
to detect or rule out an increased risk of whatever your
notion of the threshold for action is over the expected or
observed in the unexposed group.

However, the ideal is rarely practical, and
that's what | intend to address next. In thinking about

where the rubber neets the road in study designs, we can
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turn to sonme exanples and thi nk about bigger issues of how
do we inplenent a study like this. W can |ook at a nunber
of exanples, but there are two characteristics of studies
that are inversely related that | think are inportant here.

One is study conplexity and the other is study
size. Here |'ve taken study size fromsmall, being 1,000
or so, up to large, tens of thousands of patients. And
then there are studies that are very sinple that may
collect data annually by mail up to a highly conpl ex study
where we may be doing routine skin exam nations on an
annual basis.

We do these highly conplex studies all the
time. These are our random zed clinical trials, and there
Is a reason they're small. W do |arge safety studies that
tend to be very, very sinple, but the studies up in the
upper right quadrant where we do highly conplex follow up
wi th physical exans with | arge nunbers of patients are
typically studies that have been designed to address major
public health issues |ike the Wonen's Health Initiative,

t he Physicians' Health Study, the ALLHAT study.

So sone of the things that need to be
considered in going into this enterprise are the cost of
the study, not insignificant.

Equal Iy i nportant would be the opportunity

costs to all involved. That nmeans the tine and effort, as
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wel | as noney, that will be spent by regul ators, sponsors,
physi ci ans, and patients in addressing this question at the
expense of other things they m ght be doing.

We need to al so consider the potential indirect
I npact of doing the study. |If a mgjor study is |launched to
| ook at calcineurin inhibitors and the risk of cancer, what
will the inpact be on physician treatnent choices know ng
the study is out there? WII it inpact adversely
prescri bi ng behavi or, conplaints behavior by patients and
their famly, and will there be sonme additional inpact on
rei mbur senent s?

Then nmy fourth question here is when is it
reasonable to do this kind of a study? What are the
benchmarks and what is standard practice? There's not a
whol e | ot of experience to share in this respect.

Well, the key issue in nmaking a study like this
successful is a high retention rate over nmultiple years of
the study. There are a nunber of tools to hel p maxim ze
followup, and I'll get into sonme of them

Retention really has at |east two conponents.
One is the ability to track and |locate patients. Can you
find then? And the other is participation. |If you can
find them are they still willing to participate in your
study? Tracking can be done in a nunber of ways and can be

done very, very successfully. 1t involves keeping up with
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a patient and maybe a nei ghbor, next of kin, know ng when
they nove, and getting new contact information. It also
i nvol ves |inking patient identifying information agai nst
publicly avail able data that can help track them down, al
conducted with I RB approval.

There are a nunber of studies that show that
you can | ocate people at a high rate over many years. One
exanple is the Piednont Health Survey of the Elderly which
was able to track 99 percent of an elderly popul ati on over
a period of 10 years, and there are other exanples show ng
very high rates of tracking over many years even w t hout
I nterveni ng contact.

| think there are special issues relating to
foll owup of kids over tinme into adulthood. Many of them
-- and I hope mne wll be one of them-- will |eave hone
when they go to coll ege.

(Laughter.)

DR. ANDREWS: That just proves that's another
i ssue of tracking. So we need to consider those various
factors that make the study nore conpl ex.

Study participation. Are people interested and
willing to follow up? Really, there is a lot of literature
and there are a |lot of exanples. | didn't bring many
speci fic exanpl es, because everywhere |I turn, the answer |

get is the epidem ol ogist's answer to everything, which is
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"it depends.” And it really does. It depends on the node
of data collection. |[If data collection is done by mail
surveys, the response rate is going to be very, very |ow.
Not always. [I'minvolved in a study where we're getting
over 95 percent followup in quarterly mail surveys.

It depends on the periodicity of contact.
Participation increases when there's a frequent |evel of
cont act .

Salience of the study to the patient is key
here, and so it needs to capture the interest of the
patient and the parent.

Incentives are critically inportant. They
don't have to be large incentives, but appropriate to keep
peopl e invol ved.

And the burden on the participant has to be
m nim zed.

Now, there are special considerations in
pedi atrics. You have both the patient and parent
participating, so that's two people or naybe three people
who have the opportunity to say |I've had it, | want out of
the study. You al so have changes in consent over tine,
gi ving you nore opportunities for people to think about
whet her they want to continue on in the study.

So ny advice would be to plan for annual

attrition, but that should be based on the nethods that are
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sel ected and you can sel ect a study design that can
optim ze patient followup. Probably you would use a m xed
node of data collection. Certainly in-person interviews is
very hel pful, but maybe consi dering m xed nodes of data
collection, mail, tel ephone, visits.

One other issue of practical consideration that
is incredibly inportant and that is the issues of IRB
approval s and H PAA privacy concerns. W're all struggling
with this new environnment now in which IRBs would normal |y
have approved studi es that | ooked quite reasonable and are
havi ng second t houghts. Wen you take a study design that
| ooks a little novel, you may have to go through two or
three iterations before convincing themthat it really is a
wor t hwhi | e st udy.

A key issue that was raised in Dr. La Genade's
presentation was the issue of a mandatory registry. |
woul d just point out that if the study is to be a study,
then an IRB will not approve a study in which treatnent is
condi tioned on participation in research. So that would be
an issue, and | woul d suggest that a mandatory registry
probably is not a viable option.

We need to consider in the design who gives
assent and consent, when that occurs, how often that
occurs, how does it change over tine.

What | RB approvals will be needed? WII| there



© 00 N o o b~ w N P

N NN N NN P P PR R R R R R R
a A W N P O © 00 N oo O »d W N -, O

113
be a central IRB and |ots of |ocal |IRBs?

And if the study involves chart abstraction to
val i date out cones, then you m ght need to consider HI PAA
wai vers in the institutions where the charts woul d be
obt ai ned.

So in conclusion, considering a study design
like this requires sonme epidem ol ogi c expertise in addition
to fol ks who have been in clinical trial design because the
desi gn and the anal ytic nethods and the practical nethods
really approach nore an epi dem ol ogy study design or
survey.

The key focus in the design nust be a |long-term
retention strategy.

The study nust mnimze burden to the patient
or the dropout rate may be so high as to render the study
meani ngl ess.

And the successful design will be a conprom se
between the ideal and what's actually practical.

But fundanental ly, back to basics, the design
must be tailored to the ultimate goal of the study, and |I'm
not sure that we're clear what the ultinmate goal of the
study woul d be.

Thank you.

DR. CHESNEY: Thank you very nuch, Dr. Andrews,

for a very clear discussion of the issues involved in |ong-
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termfoll ow up studies.

Qur | ast speaker for this norning is Dr.
Phyllis Wngo. She is an epidem ol ogi st and Chief of the
Cancer Surveillance Branch of the Cancer Division of the
Centers for Di sease Control and Prevention. Her primry
responsi bilities include the National Program of Cancer
Regi stries and the design, conduct, and anal ysis of
descriptive epidem ol ogic research on trends in cancer
i ncidence, nortality, survival, and patterns of cancer
patient care.

DR. WNGO Good norning, everyone. |1'd like
to thank Susan Cumm ns for inviting ne to tal k about cancer
registries in the United States. Before | start ny
presentation, | think it's inportant to nake clear we've
been tal king a | ot about exposure registries, and now |I'm
going to switch gears slightly and tal k about di sease
regi stries.

Briefly 1'"'mgoing to talk about the cancer
registry infrastructure that currently exists in the United
States. | think it's a very strong infrastructure, and as
I will show you, it is nationw de, and we do have data for
every State. I'll talk about what kinds of data are
avai l abl e in the popul ati on-based cancer registries.

I"malso going to talk a little bit about data

quality, and the reason I'mgoing to talk about data
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quality is that part of the registry infrastructure is
fairly new, and because it's fairly new, not all of the
States are in a place where they should be participating in
speci al research studies, but many of themare. And I|'|
descri be that to you.

["ll do that description through the conbined
publication of cancer data that currently exists. This
publication conbines information fromthe very |long-term
SEER program as well as the National Program of Cancer
Regi stries fromthe Centers for D sease Control

"Il also give a little bit of information
about followup. Again, this is followup of cancer
patients as opposed to foll owup of persons exposed to a
particular drug. And I'll then try to sumari ze.

["mnot going to go through a 70-year history
of cancer registries in the United States. Wat | would
like to say is that cancer registries have been around for
a very long tine. They started with a bone sarcom
registry in the 1920s that was set up by the Anerican
Col | ege of Surgeons, which is still around today. The
standards that were set in these early days and the focus
that this group had on data quality are factors that
i nfl uenced the devel opnent of popul ati on-based registries
and, as | said in ny opening remarks, still affect what

we' re doi ng today.
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| also will talk a little bit bout the SEER
program which has al ready been referred to in sone of the
presentations this norning, and talk a little bit nore
about the newer programfromthe Centers for D sease
Control so that people know what it is and what it offers
and where it is inits state of devel opnent, and then what
kinds of data are available fromthe two systens conbi ned.

The SEER program or the Surveill ance
Epi dem ol ogy and End Results program is funded by the
Nati onal Cancer Institute. They just celebrated 2 weeks
ago -- | was up here for their 30-year celebration. They
are the gold standard for cancer registries in the United
States, and they are the kind of registry that all the
ot her popul ati on-based registries aspire to be |iKke.

They have data fromthe diagnosis year
begi nning in 1973. For nost of their history, they have
covered five States and six netropolitan areas, and in the
year 2000, 4 of the CDC program States that are in the
turquoi se col or here joined the SEER program al so. They're
actually funded by both progranms, and now t he SEER program
covers 26 percent of the U S. popul ation.

The National Program of Cancer Registries, or
NPCR, is the programthat's funded by the CDC. It is a
relatively new program [It's only been around for 10

years. The first year of diagnosis for sone, but not al
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of the States, because not all of the States started in the
programw th that first diagnosis year, is 1995. It covers
45 States, 3 territories, and the District of Colunbia. It
covers 96 percent of the U S. popul ati on.

The bottomline is the SEER program plus the
NPCR program cover all 50 States in the United States and
the District of Colunbia.

As | said, I'dlike totalk alittle bit nore
about NPCR It was created by the Congress through the
Cancer Registries Anendnent Act in 1992, which authorized
the CDC to mnister to this program and the |egislation
set into place requirenments for establishing cancer
registries in States where one currently did not exist. At
that tinme, 10 States did not have a statew de popul ati on-
based registry, and to enhance registries in the other
States where there already were registries, but they did
not have adequate resources to do a very solid job of
getting conplete reporting that was high quality and
tinmely.

As part of the congressional |aw, as part of
the Cancer Registries Amendnent Act, each State had to put
into place a State | aw that established a statew de
popul ation-based registry. In addition, each State al so
had to devel op Il egislation and regul ations for reporting

and for protection of confidentiality.
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Here's the issue of data quality. Qur acronym
Is CTQ Conpleteness. W need conplete reporting of al
cases that occur wthin the States. W need tinely data.
We need high quality data.

At the tinme this programwas created, the
registries that existed in the United States did not have
standardi zed definitions for reporting cancer. They did
not have standardi zed data el enents. They did not have
standardi zed data col |l ection procedures. So part of the
congressional |egislation was to mandate that data be
collected in a uniformway, and States are required to
report out annually.

Just again to repeat, each State has to have
authorizing legislation. The State |legs and regs require
conprehensi ve reporting. They allow access to records.
They require the reporting of uniformdata, confidentiality
protection, pronoting ultimately, when the data are of
sufficient quality, access to the data by researchers, and
aut hori zation to conduct research, and protection from
l'iability.

The | aws obviously from State to State vary a
great deal. |In sone States, there are a lot nore teeth in
the laws than in other States. W had a State, for
exanpl e, that was not able, with the existing |aws, to get

all of the hospitals to report cases, and when the Mdicare
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fol ks stepped in and said, well, that's very nice. W wll
hol d up your Medicare paynents unless you report your
cancer cases. And all of a sudden, we had -- this cane
fromthe State. This didn't come fromus -- conplete
reporting for that State. Watever works |I guess, and
different States have different nethods for getting things
to happen.

What ki nds of data are available in the
popul ati on-based regi stries? There has been sone allusion
to this already. Basically, as our previous two speakers
poi nted out, the reportable cancer case is defined in the
Cancer Registries Anendnent Act as each form of invasive
cancer with the exception of basal cell and squanous cel
carci nomas of the skin, and each formof in situ cancer,
except for carcinoma in situ of the cervix. The cervix
pi ece was added after the law was witten, but as |
menti oned, popul ati on-based registries in the United States
do not capture basal and squanous cell skin cancers. They
do capture nel anomas and ot her nonepithelial skin cancers
as well as the nelanomas that we've tal ked about this
nor ni ng.

What ki nds of data elenents are avail able? The
denographic information is as listed on this slide. Mst
of these data are retained at the State |level. Data that

are sent to CDC, sent to NCI have personally identifying
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i nformation stripped off, such as age, address, census
tract, and so on, Social Security nunber. So at a nationa
| evel we have only the basic statistics for describing the
burden of disease in this country and in each State.
Speci al studies have to occur at the State | evel where
there woul d be access to personal identifying information.

The registry al so contains basic clinica
i nformation, including date of diagnosis, date of adm ssion
or first contact, the source of that information, date and
type of the first course of definitive treatnent, usually
surgery. There's also limted informati on on hornone
t her apy, chenot herapy, and i munot herapy, basically a
yes/no kind of did you receive it, that may or may not be
avai l able in the nedical record of the hospital
i nformati on on date of death and underlying cause of death.

Pat hol ogy information is required for all of
the tunors identified through these prograns, including
primary site, norphology with behavior and grade, the
sequence nunber of the tunor, laterality, and diagnostic
confirmation.

Data quality, as | said, is really inportant
agai n because not all of the States that participate in the
NPCR program have achi eved the quality standards that have
been set by law. [I'mnot going to spend a lot of tinme on

those. You can |look at the details of these requirenents
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and how they are evaluated. 1'Il just go through them
fairly quickly. But these are inportant attributes for
determ ning whether or not we will include a particular
State's data in the national estimates of the burden of
di sease. These are al so neasures that should be considered
when you' re | ooking at doing research using the cancer
registry in a particular State.

We | ook at neasures of conpl eteness and we
eval uate those in a variety of ways related to case sharing
with bordering States, case reporting fromall facilities,
audi t s.

Deat h cl earance. One way of finding cases is
through death certificates only, and if you identify a case
through a death certificate, you don't have the information
about the tunor unless you do foll ow back and get that
i nformati on fromthe pathol ogy reports.

Dealing with duplicate reports of cases is al so
part of measuring conpl et eness.

| ssues of tineliness. W want cases reported
within 6 nonths of diagnosis, and we | ook at a variety of
dates that are collected to evaluate the tineliness of
cancer data.

We put tinme franes around these. |In other
words, we don't want just quality data. W don't want just

conplete data. W don't just want it in a tinely way. W
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want themto do all of these things, including foll ow back
within a certain period of tinmne. W want States to find at
| east 90 percent of unduplicated cases within 12 nonths and
95 percent of unduplicated cases within 24 nonths.

We al so do a variety of data cl eaning
operations on the data to check for consistency and
validity between various variables in the data set.

There is an external group. It's called the
North American Association of Central Cancer Registries,
al so call ed NAACCR, that does a variety of things wth
popul ati on-based registries in the United States. One of
the things they do is evaluate the quality of popul ation-
based cancer registries. They have been doing
certification of data beginning with the 1997 year of data
subm ssion, and as we have cone through tinme, you can see
that the nunber of States that they now certified as of
this year's data subm ssion has gone from9 to 36. So we
value this external evaluation of the quality of cancer
regi stry data.

So what's avail able? R ght now, we are in the
process of, for the second tine, jointly publishing wth
the NCI data fromthe SEER program and high quality data
fromthe NPCR These data are for the year 2000 di agnosis
year. This report contains crude and age-adj usted

i nci dence rates per 100, 000 popul ation for adults and per



© 00 N o o s~ wWw N Pk

N NN N NN P P R R R R R R R
a A W N P O © 00 N O U pd~ Ww N -, O

123
mllion population for children O to 19. This report
covers 84 percent of the U S. population, and it wll be
out next week.

The quality issues that we | ooked at for
including States in this report are listed on the slide.
I"mnot going to go through each one again. It has to do
wi th conpl eteness of reporting, cleaning the data, clearing
death certificate only cases, quality of race, sex, and age
dat a.

There are data from 4l statew de and 6
metropolitan area registries that net these criteria, and
these are the States that are included. As you can see, we
have generally poor representation in the Southeast.

The report has basically three kinds of data.

It has national cancer incidence data by site, sex, and
race. As | said, it covers 84 percent of the U S

popul ation for the year 2000. It includes nore than 1
mllion new di agnoses of cancer and nore than 10, 000 new
cases of cancer anong children ages 0 to 19 years.

Here are the ranked age-adjusted incidence
rates per 100, 000 popul ation for nen in the United States,
and you can see that non-Hodgkin's | ynphoma anong nen in
the United States |lists as the nunber 5 cancer, followed by
mel anoma as nunber 6.

| don't have the endocrine cancers |isted here,
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cancers of the thyroid and thynus. This was nentioned in
one of the presentations this norning, but there are al so
data for about 5,000 nal es and about 13,700 wonen in this
data set with new di agnoses of endocrine cancers in the
year 2000.

Here are the top 15 cancers for females in the
United States. Non-Hodgkin's |ynphoma is sixth on this
list behind sone femal e cancers, and the usual top three,
agai n foll owed by nel anona.

| pulled out the Iynphoma incidence rates and
the counts for both Hodgkin's and non- Hodgki n's di sease.
The rate in males in the United States for the year 2000 is
22 per 100,000 and in females it's 14 per 100, 000.

Looki ng at invasive skin cancer incidence, this
I's nmel anoma and ot her nonepithelial skin cancers, there's a
rate of 25 per 100,000 in males and 18 per 100,000 in
femal es.

Here | have sone information on the occurrence
of cancer in children by gender. As | said, there are
slightly nore than about 10,000 cases in this data system
for children of these ages with a rate of 166 -- this is
per mllion. W've changed the denom nator in reporting
the chil dhood cancers -- per mllion population in nales
and 147 per mllion population in females. There are the

data also for |ynphomas |listed there.
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In addition to these national kinds of data for
both adults and for children, there's another part of the
report that contains the State-specific data for the top 20
cancers as well as regional data. Here you can see the
popul ation coverage for these regional data. It's really
guite good, as you've already seen, except for in the
South. There are the regions as listed there.

The third part of this report contains gender-
and race-specific data that are ranked within those groups
for each State. |1'mnot going to present those data, just
make you aware that in fact it exists.

Followup in the registries is not about
foll owup for exposures but in fact for vital status. Al
registries that participate in the two federal prograns do
linkage wwth State death certificate files, Social Security
files, the National Death Index to confirmdeaths from
cancer and other causes for patients that are already
ascertained in the cancer registries.

The SEER registries and a very few of the NPCR
registries also do followup to determ ne alive status.

The SEER registries do this to nmaintain having a current
address on the cases in their registries, and so they link
with the other kinds of files that are listed here on this
slide. | guess what | would say is that this is an

I nportant activity for keeping up with a current address,
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al t hough there are other neans of doing that for doing
speci al studi es.

I'"d just like to sunmarize, nake a coupl e of
points. W do have popul ati on-based cancer registries in
all 50 States and the District of Colunbia. As | tried to
illustrate to you, the quality of the data varies across
the States. That quality is also a reflection of
i ndividual State's experience and ability to do speci al
studies. But | think it's a community that has nade
remar kabl e progress over the past 10 years such that there
are now good quality data available in 41 States.

Followup is good for death status. It's
limted for alive status.

So | think we do, in fact, have a very strong
nati onw de cancer registry structure in place and that we
do have data available at many levels, including at the
national, regional, State, and |local levels, for nonitoring
the burden of disease, planning conprehensive cancer
control prograns and conducti ng speci al research studies.

Thank you for you attention.

DR. CHESNEY: Thank you very nmuch, Dr. W ngo.

Questions for our three speakers of the second
half of the nmorning. Dr. Stern

DR. STERN: | wanted to bring out a couple of

i ssues which | think were well covered but | think deserve
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a special concern with these agents. W've tal ked about
the difficulty of -- we expect these risks to be in sone
way dose and duration rel ated.

Now | et me speak about the risks of skin
cancer. One added confounder is the fact that we al so
expect that the risks of skin cancer are likely to be a
result of local rather systemc effect primarily in these
agents. Therefore, in order to understand the rel ationship
of dose to risk, which in these studies is perhaps the nost
persuasi ve evidence for an increased risk is |ooking at the
entire cohort and seeing how risk varies with exposure over
time, one also has to think about site of application. And
I would have to say that after trying to reasonably
guantify exposure to topical agents over the last 28 years
and a little bit longer in clinical practice, reasonable
quantification even on an annual basis in patients who have
been educated of what they're using in the |last year, how
often they use it, and where they use it has at |east
certainly eluded all of my capabilities. So | just think
it's not an easy task, and |'m sure there are other folks
who can do it better but |I've never succeeded in a way that
| thought that I could well quantify really relative
exposure over tine and particularly exposure by site.

That was one and | have a bunch of other points

that | think will be better raised in that. | think the
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I ssue of actinic keratoses as an endpoint is an interesting
one and one |'ve also thought about. | have sonme concerns
about it in both ways. One is the clinical diagnosis of
actinic keratoses varies substantially person to person.

The second is that there nay be sone
confounding due to disease in these individuals. At |east
in people with seborrheic dermatitis, which is in fact one
of the conditions that Elidel is used off l[abel for, in ny
experience in sun-exposed areas, telling seborrheic
dermatitis fromactinic keratoses could be very difficult,
except in Dr. WIlkin's hands | think, but for some of us it
can be very difficult, although |I understand the G eeks
found it an easier differential diagnosis.

(Laughter.)

DR. STERN: Cearly people, if they' re educated
to this, my |ead to over-di agnosis, beyond the point of it
bei ng a squi shy endpoi nt subject to ascertai nnent bias.

My other concern is at |east as one | ooks at
the transplant literature, if you think about lesions, if
you think about the actinic keratosis, there's a
probability over tinme it will go forward. |In fact, what
may be happening in transplantation is that whether they go
through a transitional stage of actinic keratoses or first
mani f est thenselves with tunors, the duration of being

clinically a pre-malignhant -- a carcinoma in situ either
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clinically or histologically may be shortened. One of the
things you see is a shortening. Therefore, if you | ook at
an internediate lesion, if you ook at the in situ | esion
-- and you're, after all, neasuring preval ence as caught on
doctor's exans, say, once a year -- you nay be under-
representing the real nunber because the real interest is
t hose that go on.

So I"'mjust not sure that it's either a
feasi bl e endpoint or really that a negative finding or a
small increase in risk of actinic keratoses would really be
-- you'd know how to extrapolate that finding, be it
positive or negative to what the real interest is, what's
the increase in risk of squanous cell carcinom

DR. CHESNEY: Dr. Fink.

DR FINK: | would just like to bring up what |
think may be a maj or confounder to study design and woul d,
| guess, argue for the inclusion of a non-treatnent contro
group. In the spring of this year, the Pulnonary Allergy
Drug Advisory Commttee of the agency reviewed the
preclinical data on omalizumab, or anti-IgE. And cancers,
I ncl udi ng non-nel anoma skin cancers, were of concern there.
One of the issues of that data, although not definitive,
pointed out that it appears that elevated IgE levels --
these would be in atopic asthmatics with IgE s above 200 --

actually had a protective effect for epithelial cancers.
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So in those studies, there was a question as to whether you
are losing a protective effect and the conparison to SEER s
dat abase or the SIR s nethodol ogy woul d be i naccurate.

What was seen there is that the contro
popul ation had a significantly decreased risk of epithelial
cancer conpared to SEER.  And the anti-I1gE treated group
came up to the population norm So there was a | oss of
protective effect. |If that is also true for atopic
dermatitis where IgE is el evated, you really have to have a
control group that is untreated to detect that |oss of the
anti-I1gE protective effect.

DR. CHESNEY: Dr. d ode.

DR. GLODE: This is a question for Dr. Andrews.
When you di scussed the rheumatoid arthritis study as
possi bly anal ogous -- and | coul d see the anal ogy that
per haps dermatol ogi sts woul d enter patients, et cetera -- |
just wanted to ask you if this type of study design has,
over time in general, been validated, been hel pful because
| see the problens as tine goes on with other drugs being
i ntroduced into therapies, for exanple, obviously wth
rheumatoid arthritis, other inmmune nodul ating drugs. So it
conmes back to the issue again of your conparison group sort
of changing over tinme perhaps in terns of their risk for
mal i gnanci es. But has this study design, which | ooks |ike

it doesn't have to involve too many patients, for exanple,
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gi ven us good information historically?

DR. ANDREWS: That particul ar study proved very
useful in looking at some of the short-termtoxicities. It
was al so useful, as other drugs were being devel oped and
there was the need to |l ook at short-terminfection. It was
able to provide a conparison group for an uncontroll ed
clinical trial population. So there were a nunber of uses
for the study data over tine.

Yes, treatnent patterns changed a |ot, and the
anal ytic strategy had to accommpdate that fact. So you
didn't have a single ever azathioprine-exposed popul ati on.
You had azat hi oprine plus nethotrexate, whatever. It was
very conpl ex.

W were able to achieve a very high rate of
retention. | think one of the factors that nade that a
very successful study had to do with practice of nedicine
in Canada. Patients wth rheumatoid arthritis tend to be
seen by rheumatol ogi sts repeatedly. So the rheumatol ogi sts
were actively engaged and contri buted data for nany, nany
years. | think in the States nost patients m ght have seen
r heumat ol ogi sts once or tw ce, but would be treated by
their primary care physician. So everything conspired to a
good, feasible study in that case. And because the
anticipated rates of |ynphoma and other outcones are fairly

high in that popul ation, we didn't need a huge sanpl e size.
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DR. CHESNEY: Dr. Gorman and then Dr. Santana
and then Dr. Danford.

DR. GORVAN:. Is not the goal of this study,
when we were tal ki ng about goal -setting, which | found re-
I nformati ve perhaps rather than refreshing, but re-
informative -- we're | ooking i mune-nodul ating effects on a
system c basis. Wile we're waiting for the 20-year cancer
i nci dence to change or the 5-year cancer incidence to
change, could we not be | ooking as well on the perhaps not
as serious but equally telling dernatol ogical changes such
as recurrence of zoster or invasive viral diseases or
i nvasi ve bacterial diseases? Could they be not
i ncorporated in the sane design whether it be cohort or
surveill ance?

DR. CHESNEY: Do you have any one special to
address that to?

DR. STERN: |I'msorry to be tal king so nuch,
but this is an area of interest of m ne.

At least with UV and PUVA in carcinogenesis,
acute UV is associated with flares of HSV but not herpes
zoster, but in terns of chronic exposure, they're not good
predictors for cancer risk. They're good predictors for
acut e i nmunonodul ation in the skin, but they're not good
predictors for cancer risk probably because sone of those

phenonmena are nore when a person has exceptional exposure
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as opposed to steady exposure. Steady exposure is
I nportant for cancer. Bringing out HSV is when you get a
sunburn is when you get herpes sinplex reactivation, and
they nmay be correlated, but they're certainly not good
predi ctors.

DR. GORVAN: Wl |, perhaps not herpes sinplex,
but zoster is sonething that would be a sentinel event in a
pedi atric practice as being an unusual -- not rare, but
unusual -- occurrence. Incidence rates that were different
I think would have a signal-to-noise ratio that would
rapidly be high even if it's not a predictor of eventua
cancer.

DR. STERN: | guess when | think of zoster
earlier than usual, it's usually again in the background of
fairly profound i nmunosuppression or fairly acute insult
like radiation therapy to a ganglion, to an area where
there's latent virus, and it doesn't seemto be so nuch of
a problem when we just nodestly but chronically
I mmunosuppress individuals, whereas those kinds of insults
do seemto be a problemw th | ong-term exposure in ternms of
car ci nogenesi s.

So again | think there is obviously sone
correl ation between cunul ati ve dose and peak doses, but to
me, nost of those signals have to do with exceptional acute

doses or very profound i munosuppression, which if it
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occurs, is certainly like to be associated with a high risk
of cancer if it occurs on a long-termbasis, but | don't
think is directly anal ogous to what we expect to these |ess
prof ound but chroni c exposures.

The question really is when we get down | ower
i n the magni tude of i nmmunosuppression, how nuch is that
going to alter things long-term | think that is a bit
different than the acute conditions in the skin, at |east
as |I'maware of them

DR. DIANNE MURPHY: 1'd like to follow up on
that question, though, because in the limted controlled
studi es that were done, we already saw this cone out
statistically. So I think the question is really one of
background noi se and ability to pick this up from your
experience because we had to | abel it because we already
saw it in the rather limted nunbers of studies that we
had. So I think that's what you were trying to get at, not
as a particular cancer, but just a shorter-term signal that
sonme sort of additional inmunosuppression is going on here
that's nore systemc

DR. GORMAN: That is the question | want to
answer. If | can be convinced or unconvinced whether -- if
we're going to down-regulate children's i nmune systens for
atopic dermatitis, | want to know that, and | think that's

the question that we look at wwth the signal of cancer |ong
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term dermatol ogi cal cancers or perhaps |ynphoma |long term
but there are other markers perhaps not as sensitive and
perhaps not as life-threatening, but perhaps equally
I nportant to parents who are taking care of these kids.

DR. DI ANNE MJURPHY: Just to clarify. The
di vi sion wanted to nmake sure everyone realized that that
signal is picked up in the I ess than 2-year-old popul ati on.

DR. CHESNEY: Dr. Rabkin, did you want to say
sonet hing? And then Dr. Santana and Danford.

DR. RABKIN. Simlar points to those that have
al ready been raised. | was going to nention that you would
need to distingui sh between markers of systemic | oss of
I munity and perhaps even nore difficult to discern |osses
for cutaneous immunity that could have very local effects
for which there's very little tools, not that the tools for
system c alterations are that sensitive, but the tools for
cut aneous changes in inmunity would be even nore difficult
to discern and the clinical signs are al so nore nebul ous.

Also, I'd Iike to make the point that the
effects of these conditions, regardless of treatnent, on
i munity and risk of diseases such as | ynphoma are
uncertain. So the inportance of a conparison group is very
real and even with the conparison group, in the absence of
t he usual specter of a random zed clinical trial, it's

going to be very difficult to ascribe any particul ar
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differences to the treatnments, as opposed to differences in
t he di sease.

DR. CHESNEY: Dr. Sant ana.

DR. SANTANA: | just want to nmake two genera
comrent s.

First of all, as a practicing oncologist, if
there's anything I can do to prevent a patient fromgetting
a malignancy, which is very rare in pediatric malignancies
that we have that opportunity, we should do. Cbviously
that corment is biased in the sense that we rarely have
these opportunities and it has to be taken in the context
of what other conditions the patient may have in which the
use of the particul ar agent was necessary in order to
aneliorate or cure their primary disease.

Havi ng said that, | do want to publicly appl aud
El i zabeth Andrews' presentation about bringing the issue of
stewardship forward. Many of us who live in academ c ivory
towers who have a | ot of access to support to do our
studi es sonetines don't recognize this issue of
stewardship. And as we think whether it is appropriate for
this particular class of drugs to conduct these studies
that wll consune tine, that wll consune talent, and that
wi || consune noney, the three cornerstones of stewardship,
that we carefully do that because |I don't think I've heard

yet this nmorning during the presentations that the goals of
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the study were defined, and if I'mnow going to be a good
steward of these three elenents, | want to nake sure that
the goals are clearly defined so at the end of the study,
all these three variabl es have been accounted for and then
we can publicly say that we were good stewards of the trust
and the nonies that people gave us to do this.

DR. CHESNEY: Dr. Danford.

DR. DANFORD: |'m also inpressed by the anpunt
of noney and effort and tinme that's going to be invested in
a study such as this, and | aminterested, in that context,
whet her there are any anticipated practice pattern changes
that m ght occur during that extrenely long tine frane.
am wondering, therefore, if the FDAis in any position to
comment as to whether there are, in the drug devel opnent
pi peline, agents that show exceptional prom se for the
treatment of this condition. And if there are, would the
devel opnent of such agents render the studies we're
contenpl ati ng noot ?

DR. WLKIN. Well, apologies. | was having a
side bar. | mssed the question.

DR. DANFORD: The question is this is a |ong,
difficult, and costly process that we're tal king about. Is
FDA aware of any alternative agents in the drug devel opnent
pi peline that m ght be safer, nore effective and

drastically change practice patterns in the next 20 years
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that would render this investigation essentially noot?

(Laughter.)

DR. SANTANA: Predict the future is what he's
asking you to do.

(Laughter.)

DR. DI ANNE MURPHY: He couldn't tell you anyway
because he'd go to jail.

(Laughter.)

DR. WLKIN:. That's exactly right.

But at the begi nning before we have very nuch
i nformation, they all | ook wonderful.

(Laughter.)

DR. SANTANA: Does anybody fromthe FDA have an
i dea how nmuch a study like this would cost based on sone of
the studies that Elizabeth addressed earlier?

DR. WLKIN. Well, I'"'mnot going to talk to the
costs because | think there's a w de range dependi ng on how
we actually approach this.

| amtaken by actually Dr. Stern's
refornmulation into nore of a dosinetry type of approach,
and maybe there's sonething that can be thought of al ong
that |ine.

DR. DI ANNE MURPHY: The only data that we have
that really is only marginally relevant is in the report to

Congress, aand Rosenmary Roberts, you can correct ne if |'ve
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got this wong. |In our report to Congress for the FDAMA,
the Food and Drug Adm nistration Mdernization Act, on
pediatric studies we were asked to give an estimate of the
cost of studies. | can tell you that we went to PhRVA, we
went to a variety of people, and no one could cone up with
a good nunber. | will give you the range, the range that
was given to us in witing versus the range that was given
to us verbally.

(Laughter.)

DR. DI ANNE MURPHY: The range in witing was
that for a very small study, naybe $500,000. W' re talking
phar macoki netic, PK, type studies, a |limted nunber of
peopl e, short, quick, not long-termfollowup. To studies
involving -- | think the outer figure was -- was it $300
mllion or $30 mllion, Rosemary? Do you renenber? It was
$30 million, sonething like $30 mllion for a random zed
clinical trial. That was not addressing long-termfollow
up trials. That was addressing random zed trials. So the
unof ficial |owest statenment that we got was $50, 000 for
| ess than a half a dozen kids to get a PK study, sonething
like that. So those are the sort of huge ball parks for
sonme random zed trials, and that was in this country.

DR. STERN. | hate to always be addi ng dat a,
but in ternms of costs of long-termfollow up of cutaneous

di seases in adults, nmuch nore sinple than in children, at
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| east what the NIH pays for long-term as in 25-year
studies, in years where we do not have dermatol ogic
exam nations, direct costs on the average of about $300 per
patient, all direct costs for tel ephone contact and for
follow ng up on all endpoints, cancers, hospitalizations,
et cetera. On years when we have dermatol ogic
exam nations, it about triples to roughly $1,000. That's
an annual cost. In fact, it was cheaper early on because
it was easier to get patients to continue and they get to
be nore conplex as followup and retain the cohort
conti nues.

So those are sort of, at |least in sone ways a
sinpler study where we were trying -- our principa
endpoint was really trying to quantify a real event in
people's lives, that is, getting a therapy where we could
get a record fromthe doctor, going to an outpatient clinic
or a doctor's office for a therapy. And that was the thing
we quantified nobst accurately. That's kind of a ball park
of who we've been able to do it over the years, and it's
also a little bit cheaper because when you do it for the
NI H, you have salary caps and other things that keep down
your costs a little bit conpared to sone other costs.

| think if this were adults and a chronic
di sease as opposed to a di sease where -- what do we expect

wi th many of these children who are initially dosed? |
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mean, both the nost difficult part of it and the saving
grace of this therapy is that nost people will only use it
hopefully for a nunber of years, at least using it
extensively because atopic dermatitis tends to get better.

That's great in terns of |owering exposure. |It's terrible
interns of having a sufficiently exposed group anong those
you originally select, and it's also terrible with respect
to being able to keep the cohort together because once
peopl e don't have the disease and aren't using it or other
therapies to the disease and it's gone from bei ng one of
the top three problens in their daily lives, they very nuch
| ose interest in these studies.

In nmy study, where we've done pretty well over
the years in terns of foll owup, we had the advantage of
ascertaining people at the tine alnost all with very severe
psoriasis, and as a result the disease kept on being high
on their platters. They kept on being under treatnent, not
the treatnent necessarily we were initially studying over
the years so we could keep themi n.

['"I'l raise one point. Soneone talked about
incentive. | think one has to be very honest about what
are the incentives for the sponsoring institutions. One of
the two sponsors here sponsored a study very parallel to
m ne for another agent, and was very proud with a 49

percent followup at the end of 5 years as published in a
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journal recently. Those kinds of followups -- you may as
wel | not bother at all when you have that in terns of
really well quantifying it.

So | think one of the things we have to think
about is we're very concerned with this today, but what are
going to be the incentives to the sponsor going forward to
be sure -- what's in it for themto get a 90 percent
followup after 10 years? The first questionis, is it
feasi ble for anyone? And the second question is, what's in
it for the people who are paying for it?

DR. CHESNEY: Thank you.

| apol ogize to the three people who are stil
on the list, but I anticipate lots of discussion this
afternoon, and given that people are always havi ng anot her
eye on the airport termnal, | think naybe we shoul d break
for lunch at this point and plan to be back at 1 o'clock
pl ease. Thank you.

(Wher eupon, at 12:02 p.m, the conmttee was

recessed, to reconvene at 1:00 p.m, this sane day.)
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AFTERNOON SESSI ON
(1: 06 p.m)

DR. CHESNEY: Let's get started.

| understand there is at |east one person who
has requested tine, and the FDA does have a new regul ation
that | have to read before people can speak, and that is
that both the Food and Drug Admi nistration and the public
believe in a transparent process for information-gathering
and deci sion-nmeki ng. To ensure such transparency at the
open public hearing session of the advisory commttee
nmeeting, FDA believes that it is inportant to understand
the context of an individual's presentation.

For this reason, FDA encourages you, the open
public hearing speaker, at the beginning of your witten or
oral statenent, to advise the commttee of any financi al
rel ati onship that you may have with any conpany or any
group that is likely to be inpacted by the topic of this
meet i ng.

For exanple, the financial information may
i ncl ude a conpany's or a group's paynent of your travel,
| odgi ng, or other expenses in connection with your
attendance at the neeting. Likew se FDA encourages you at
the begi nning of your statenent to advise the commttee if
you do not have any such financial relationships.

I f you choose not to address this issue of



© 00 N o o b~ w N Pk

N NN N NN P P R R R R R R R
a A W N P O O 00 N O O »d W N -, O

144
financial relationships at the begi nning of your statenent,
it will not preclude you from speaki ng.

And if you have the courage to speak after
that, please do so.

(Laughter.)

DR. CHESNEY: Yes, Dr. Margolis.

DR. MARGOLIS: W nane is David Margolis. |'m
not going to use the presentation. You guys covered
everyt hing basically.

My nane is David Margolis. |'mboard certified
in internal nedicine and dermatol ogy and | have a Ph.D. in
epi dem ol ogy.

My conflicts | guess would be that | don't
currently have a consulting relationship with either of the
conpani es who | guess would benefit fromthis, but do have
a consulting relationship by enploynent at the University
of Pennsyl vania through a project submtted to Novartis
whi ch was then submtted to the FDA to do a study simlar
to ones that have been discussed today. That would go
t hrough the University of Pennsylvania through a contract,
and |1''menpl oyed by the University of Pennsylvania, so |
have a conflict | guess with the University of
Pennsyl vani a.

(Laughter.)

DR MARGOLIS: The reason that | cane here to



© 00 N o o b~ w N P

N NN N NN P P R R R R R R R R
a A W N P O © 00 N OO U »~ W N -, O

145
speak was that about 18 nonths ago we put together a
proposal to do a cohort study to |look at the rate of mainly
| ynphoma in individuals with atopic dermatitis. That was
then submtted to the FDA in the spring of 2002, and we
received comments in the summer of 2003.

The reason why | wanted to speak at first was
that many of the comments were sort of very clinical trial
i ke comrents, which were very inportant, but certainly
I ncreased the conplexity of the study. After |'ve sat
through nost of the norning, | realize that nost of those
concerns have been addressed in the presentations, and |
think the presentations were very nice at pointing out the
i nportance of doing an epidem ol ogi c study and the
i nportance of those study designs.

There were just a couple of things that I
wanted to highlight which are not on the slides that | had
previously prepared, so it my seema little disordered,
and | apol ogi ze for that in advance.

These studies are incredibly inportant.
Sonebody did ask about the price and the cost of doing one
of these studies. The study that we submtted really
| ooked at | ynphoma. Lynphona is going to be a | ess conpl ex
study because you really can rely on issues of records and
the |ikelihood of diagnosis. It prevents the fact from

having to necessarily see the patient on a frequent basis



© 00 N o o b~ w N P

N NN N NN P P PR R R R R R
a A W N P O © 00 N O U »dM W N -, O

146
to look for skin cancers. Even the cost of that study was
well over $1 mllion a year to | ook at 20,000 to 40, 000
person-years of followup. So the costs are substantia
her e.

| think it's also very inportant to realize
what is the goal of the study and what is the major health
concern or public health concern here. |'m a dernmatol ogi st
and |'msure at sone point sonebody will screamat ne for
what |'m about to say. | apologize right off the top, Dr.
Stern. But the public health concern here is | ynphona
which is a life-threatening disease in these kids, if they
were to develop it. Skin cancers aren't in nost cases. As
Dr. Stern pointed out, the |atency for skin cancer is going
to be probably well beyond the 10-year period that we're
supposedl y tal king about follow ng these individuals. So
innmy mnd, there's a real need to either do two separate
studies or realize that the conplexity of the two studies
are going to be very different, and the costs, as a result,
are also going to be very different.

The ot her issue, which I also think is very
i nteresting and inportant was al so brought out in sone of
the FDA presentations, is the issue of exposure.
Individuals wwth atopic dermatitis are likely to be
exposed, and as was al so pointed out, exposure may be for a

very short period of tine as the atopic dermatitis may go
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away or they nmay choose a different therapy.

So it certainly is possible to enroll
i ndi vi dual s who were exposed to one of these agents, follow
them over years, and then stratify an exposure thereby sort
of giving you a group of individuals with perhaps simlar
severity who may never really see the agent again. As was
poi nted out in one of the presentations, there are sone
concerns about what should be chronic exposure so you'l
have this group in this [arge cohort who are chronically
exposed and anot her group who aren't, and you may actually
have natural exposure patterns.

You wi Il also, by doing that, perhaps have
dose-response effects or dose-duration effects that you can
al so | ook at over tinme. So it may not really be necessary
to have this second cohort who conpletely aren't exposed
and wi Il never be exposed for 10 years who have atopic
dermatitis, which also may be unlikely. So it would be
somewhat unethical to inpose restrictions on their
treatnent for years and years and years.

The other inportant point | think that is very
i mportant to bring out is that if these studies were to
begi n, the anmount of information that would be gl eaned from
these studies would be incredibly inportant to individuals
interested in cutaneous disease. There really are no good

| ong-term studies on individuals with atopic dermatitis.
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It's a very common di sease, yet we don't have good studi es.
As was just pointed out earlier, there really aren't even
good studies on what the rate of cancer is in these
i ndi vi dual s.

We actually also recently conpl eted a study
| ooking at the rate of skin cancers in atopes and actually
found al nost nothing in the literature to conpare it
against. There are maybe one or two studies that have
actual ly | ooked at other cancers as well. That study wl
probably be published -- well, it's been accepted for
publication, but hasn't been published yet.

There's also the information just on what goes
on in atopic dermatitis in terns of the atopic diathesis in
terms of the onset of asthma, the duration of the asthmg,
the severity of the asthma, seasonal allergies, drug
allergies is also very poorly understood for a disease
that's as comon and as prevalent as what it is. In one of
t hese studies, you would be able to do that because you'd
finally have enough individuals and you' d be follow ng them
| ong enough that it could be done.

In conclusion, | think it's incredibly
i nportant that these studies be done, and | think | agree
with what's been presented, that there is a signal which
says that it should be done. But we need to be prudent and

careful in terns of howthey' re going to be done in terns
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of the costs and whether or not they're even feasible. W
al so need to get started on them before, as was pointed
out, other agents are available and the use of these agents
becones relatively |l ess inportant.

| thank you for your time and consi deration.

DR. CHESNEY: Thank you, Dr. Margolis.

| did want to share one other piece of
information. Dr. Santana had to | eave, but he tells ne
that 8 nonths ago the Children's Oncol ogy G oup established
a registry for cancer in children which will be going
through the NCI, but it is the first conprehensive registry
of cancer in children. He says there's sone regul ation
that people have to report all cancers in children now to
this registry. So that began 8 nonths ago.

I'd like nowto invite Dr. Patrick Sal non, who
we i ntroduced before, who's with the European Medi cina
Eval uati on Agency, just to say a few words about how you
all are looking at this issue in Europe. | guess the best
thing is to come up here. You don't have a m crophone.

DR. SALMON: | do.

DR. CHESNEY: Oh, you do. Well, that's fine
t hen.

DR. SALMON. Thank you very nmuch. As you say,
nmy nane is Patrick Salnon. | actually work for the Irish

Medi ci nes Board, and |I'm here representing the EMEA because
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| was the rapporteur for one of these agents that we're
di scussi ng today when it was approved by the CPMP around
the sane tine | think as it was considered by the FDA

The short comment | can nmake is in fact we
share all of your concerns and have been exam ning these
Issues in the last year or two. There are various studies
ongoi ng, but none which I think will address the major
I ssues that are being discussed today. As you know, we've
had sone prelimnary discussions with the FDA on this
general area and are continuing to do so.

As to how we eventually address these issues,
our main concern is that we do and as soon as possible, the
mai n concern being that, as our |ast speaker just said,
these drugs are actually on the narket, so patients are
bei ng exposed. So we need to sort of try and address the
i ssues as quickly as possible, but as to how we do it, as
long as we will get an answer at the end of the study, |
think we'll be happy. So I think that would be just a
brief cormment on what we're doing.

DR. CHESNEY: Thank you very nuch.

Is there anybody el se who would |i ke to speak
at the open public hearing?

(No response.)

DR. CHESNEY: All right. Then we'll nove on to

the main issue for the afternoon which is the questions the
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FDA woul d |i ke us specifically to address, and you received
a new version at your place when you sat down. You'll see
that there are several pieces to each question and five
questions. In looking at themquickly, |I felt that there
wer e maybe sone redundanci es.

| asked Dr. Cummins, who's going to read the
questions for us, if she could read through all of them
and if you could in your own m nds sort of focus on the
mai n i ssues.

W' ve al so been asked, when we get to question
2, because it's fairly long, rather than just having
general discussion, to start at one end of the table and go
around and ask people to address all the issues in guestion
2, and if the next person says, | agree, that's fine. But
again, so that we can get through these in a tinely
fashi on.

So, Dr. Cummns, if you could go through al
the questions with us please.

DR CUMDNS: Wat I"'mgoing to do is just read
these to you quickly in their entirety, every question, and
then we'll back through them one by one.

Question 1 is what is a clinically neaningful
i ncrease in cancer risk froma treatnent for a chronic non-
life-threatening di sease? And the next part of that

question is, does the present patient package insert
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appropriately reflect the informati on concerning cancer
risk? And | would just add that in our review of the
patient package insert for both of these products that we
di d over the noon hour, we do not see that either of them
contains any information of a potential cancer risk.

Pl ease di scuss any recommendati ons.

Question 2. There's a series of facts that
precede the asking of the question. Fact 1, |ynphoma has
been associated with system c use of this class of
I mmunosuppressants in both preclinical studies and in human
use. Cutaneous malignancies are the nost conmon mal i gnancy
associ ated wth system c use of this class of drugs.

Fact 2, topical use of these i munosuppressants
results in sone, albeit nodest, system c exposure. This
may be increased in pediatric patients due in part to
i ncreased body surface to mass ratio.

Now, the prem se for this question, malignancy
may only be discernible via | ong-term exposure, especially
W th nbdest systenm c exposure.

So given all that, what is the best way to
ascertain the clinical risk of malignancy, e.g., |ynphonas
or skin cancer, in clinical studies?

Pl ease discuss the nerits and drawbacks of each
of the follow ng, as well as study design considerations:

the duration of followup for each enrolled patient,



© 00 N o o b~ w N Pk

N NN N NN P P PR R R R R R
a A W N P O O 00 N O U pd W N -, O

153
keeping in mnd that the | atency period of nobst cancers is
at least 10 years. And the follow ng study design
requirenents: the sanple size needed to detect rare
signals and feasibility issues; the approach to
ascertai nnent of skin cancers, e.g., by physical examby a
physi ci an, by physical exam nation by a dernatol ogi st --
they're al so physicians -- by interview or questionnaire;
the role of a conparison group; and design strategies to
optim ze retention.

The next part of question 2, endpoint issues.
What are the specific cutaneous and system ¢ nalignanci es
we shoul d consider? Are there other biologic endpoints
such as viral infections of the skin, such as, for exanple,
warts, EB virus infections, or pre-malignancy or early
cancer endpoints such as actinic keratoses?

Question 3, FDA has not asked for such |ong-
termstudies in topical products before. To require such
screeni ng neans that we are asking conpanies to take on
very large, lengthy studies with substantial |ogistica
chal l enges in patient retention, follow up, costs, and
other factors. W've heard a |ot about that today. 1In
what situations should we require such studies? And what
criteria would you identify as inportant in deciding that
this type of study be done?

Question 4, is there a role for cancer
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regi stries and/or the SEER programin this |long-term
foll owup project? Please discuss how one mght utilize
exi sting registries or prograns.

Question 5, what other studies would you
recomrend, for exanple, additional animal studies? And
what ot her risk managenent for this class would you
recomend? And just to rem nd you of the risk managenent
approaches we di scussed yesterday, these include additiona
studi es; a boxed warning in the product label; [imting the
indication to certain age groups; recomendi ng agai nst use
in certain age groups; contraindicating use of the product
in specific populations; including a patient package insert
to informthe patient or parent/guardi an of the risk;
requi ring that a nedication guide be dispensed with every
prescription; unit-of-use packaging; issuing a Dear
Heal t hcare Provider letter to groups of healthcare
providers nost likely to prescribe; or conducting education
prograns for providers and patients and/or caregivers.

So those are the questions, and |I'mgoing to go
back to question 1 so that you can begi n your discussion.
Again, question 1 is what is a clinically meani ngful
i ncrease in cancer risk froma treatnent for a chronic non-
life-threatening di sease? And does the present patient
package insert appropriately reflect the information

concerning cancer risk? Please discuss any recommendati ons



© 00 N o o b~ w N Pk

N NN N NN P P PR R R R R R
a A W N P O O 00 N O U pd Ww N -, O

155
you may have.

DR. CHESNEY: Dr. Cummns, could | also add the
| ast bullet of question 5, which is what other risk
managenent for this class would you recomend?

DR CUWMDNS: Do you want to put those
t oget her ?

DR, CHESNEY: | think that falls into question
1 as well.

DR. CUMNS: Okay. Well, I'Il go forward to
that, which is what other studies would you recomend, for
exanpl e, animal studies? And what other risk managenent
for this class would you recommend? |'mjust going to
| eave this |ist up on the screen so that you have it to
refer to.

DR. CHESNEY: Maybe we could start with the
easi est part of question 1, which is the present patient
package i nsert says nothing about cancer. Wuld we
recomrend any changes in that in terns of risk managenent?

For those of you who weren't here yesterday,
the conmttee did recomend that a package insert or
sonet hi ng conparabl e be put into the packages for topica
corticosteroid use describing hypothalamc-pituitary-
adrenal axis suppression and that physicians al so be
I nformed about this specifically saying that we don't know

what the risk is. Dr. Murphy and Dr. WIkin pointed out
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that if we do that for the topical corticosteroids, that
may actually scare people away fromusing themand into
usi ng the topical | munosuppressants.

So we need to decide | think at this point do
we need nore information for the patient and for physicians
in terms of managing a potential risk which is unknown.

Coments. Dr. Fost.

DR. FOST: On that point, it seens to ne clear

That is, it would be odd to have the FDA spend a whol e day
flying people in fromall over the country to discuss this,
but don't think that doctors or patients need to know about
their concerns about this. So it seens to ne unavoi dabl e
that the patient information sheet and the information that
goes to doctors, not just through package inserts but
educati onal prograns and so on, need to explain why this is
a second-line drug, that there is this great concern about
| ethal toxicity, no evidence for it in humans yet, or at
| east not enough to say anything concrete, but based on the
animal data, there is serious concern about this, and this
I's why this should be a second-I|ine drug.

Having said that, | don't knowif 10 or 20
years fromnow the nortality frompotent steroids is going
to be greater than this or less. As we discussed
yesterday, we have no data on that either. W know that

there's far nore risk because of the huge nunber of
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children that are getting them now and because of the very
hi gh i nci dence of adrenal suppression, but we have no idea
whet her that degree of suppression is going to result in
serious illness or fatality and in how many.

The bottomline of all that for ne is that both
the inappropriate use of the potent steroids or this drug
I's i nappropriate and shoul d be discouraged. And to ne, the
patient information sheet and the doctor information
through all these sources should be the sane for both of
them That is, both should be second-line drugs; that is,
potent steroids should be second-line drugs to | ess potent
steroids. And the calcineurin inhibitors ought to be the
sanme; that is, they should be used only in situations in
whi ch al nost certainly nmuch safer therapeutics are
effective.

I don't know how you can get patients' or
doctors' attention other than by scaring them and if
they're scared, so be it. That's what we want themto be.

I nean, we want themto be a little bit concerned about
usi ng these drugs i nappropriately. Now, obviously, if a
patient has severe atopic eczena and it's unresponsive to
ot her managenent and it's disabling in all the ways that we
know about, then it nmay be worth the risk, but parents
shoul d be infornmed of that. Doctors should know what

they' re doing, and they shouldn't be dispensing it in what
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seens |like a casual way fromthe anecdotes that we' ve
hear d.

DR. CHESNEY: | would totally enphasize the
I nappropriate issue in the children under 2. W' ve seen
how many prescriptions are being given for that popul ation
in particular, and | think that the vast majority of
physi ci ans who are prescribing these don't even think about
or know about a potential cancer risk. So | would totally
agree with Dr. Fost.

Does anybody on the panel disagree with that
position? Dr. WIKin.

DR WLKIN. It's not so nmuch a di sagreenent,
it's aclarification nostly fromDr. Fost. Before
describe the issue of symmetry of what | heard yesterday
and what | heard today, this is largely Dr. Di anne Mirphy's
I nterest because she heard the comments about the patient
package insert yesterday and thought we m ght need sone
parity today and think about that.

Dr. Fost, | thought yesterday your comrent was
it would be prudent to have statenents in the patient
package insert to describe good principles of patient use
of the product, not using it beyond a certain period of
time, limting it to small anounts and the areas of
i nvol venment, consulting a physician if different sorts of

t hi ngs happen. But | thought | heard not nention adrena
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suppression. If there's symetry, then would that not be
the case in the case of the topical calcineurin inhibitors
to sinply describe limted anounts?

And |I'd point out, you do have your patient
package inserts. W have things in here that says apply a
thin layer -- and then it's the nanme of the product, and I
think it's roughly the same for both products -- to al
skin areas that your doctor has di agnosed as eczema. So
it's actually asking that the physician point these areas
out. Try to cover the affected areas conpletely. Most
people find that a pea-sized anbunt squeezed fromthe tube
covers an area about the size of a 2-inch circle,
approximately the size of a silver dollar. So it even
gives sone fairly descriptive advice, which | thought was
pretty nmuch in line with what you were discussing
yest er day.

DR. FOST: Well, I'mhappy to clarify it. No,
| think it's essential for the steroid creans to inform
parents and doctors about the HPA suppression. There's one
obvi ous reason. \What you want parents to know is not just
that there's a risk but if their child gets sick or has
surgery or has trauma, they need to tell their physician
who ot herwi se woul d never know that maybe they need
suppl enental steroids. That's why parents need to know

specifically about the HPA suppression in | anguage that
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they can understand. So that's one reason why it has to be
on that insert and the doctor's insert so that he or she
knows al so.

But second, | think it needs to be on there to
get people's attention as a shot across the bow. Just
sayi ng sonething, use this carefully, don't use it when
other things are available, is not going to win an
el ection. | think unless you say you can die fromthis,
because it doesn't occur to people that you can die from
using a topical cream In whatever |ay |anguage that is on
there in understandabl e | anguage, it needs to be there.

And the specific adrenal part of it needs to be on there,
and for the Cl inhibitors, that it may cause cancer, an
untreat abl e form of cancer.

DR. CHESNEY: Dr. Stern

DR. STERN: In terns of risk managenent, we
| ook at these options and sone of us wonder about the
efficacy in clinical practice of any or all of them
wonder for a product like this where there are two
manuf acturers, how did it cone that these agents are so
popul ar and so wi dely used outside of the | abeled
I ndi cations, including when contraindicated. Well, it's a
matter of, | think, pronotion both to consuners and to
physicians. So | wonder whether the two sponsors m ght

cone forward and say, we're going to nake an effort to nake
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sure that people understand the | abel ed i ndications, which
apparently they are supposed to agree with the
counterindications. W wll not directly market to
consuners these products, which |'ve seen on ny television
set, and we will be good corporate citizens so that in fact
the physicians will rely principally on the peer-revi ewed
literature and on the package insert rather than the
pressure from patients, doc, there's something new for ny
eczema and | know it's safer than those steroids. So |
wonder if what we really have to do are sone non-regul atory
things if the conpanies are willing to step up to the plate
and nake a pledge to help protect our children.

DR. FOST: | want to second that and approve it
by accl amati on.

(Laughter.)

DR. FOST: As a corollary to it, wthout
knowi ng anyt hing about this field, I'll just bet that the
mracle of CME is at the root of a ot of this also. That
IS, we've seen this over and over again in these neetings
how t hese drugs that are approved for narrow i ndications
get used expansively through the mracle of pharnmaceutical -
sponsored CME | aundered through MECs. | realize the FDA
can't regulate that, but in terns of whatever |everage you
can apply for good citizenship, as Dr. Stern points out,

the CME on these things should be -- | don't know what's
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going on. |I'mjust guessing, but it ought to be the
opposite of pronotion of them It ought to be educationa
prograns that pronote caution in their use and limtation
on their use unless there are clear indications.

DR. CHESNEY: Unl ess anybody has any ot her
comments on the risk managenent issue, | feel like we're
all unified on that.

Dr. Fink, you had a conment.

DR. FINK: | agree with everything that's been
said. | amparticularly concerned about the w despread use
of this drug under age 2. | would al nost favor

regi stration of providers, but if that's felt to be too
restrictive, | think a boxed warni ng about nonapproval and
contraindication of this drug under age 2 is really
i nportant. Because of the devel opi ng i nmune system and
because of the thin skin and all of the things that inpact
under age 2, | really think it deserves highlighting, and I
thi nk a boxed warning woul d not be i nappropriate.

DR. CHESNEY: Dr. Mattison.

DR. MATTISON: | actually m ssed sone of the
earlier discussions, so if I'mrepeating sonething, I
apol ogi ze.

I don't know that | could even support 2 as a
cutoff. | knowthat 2 is where it's currently | abel ed at,

but given the |ack of understandi ng about interaction
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bet ween i nmune system and central nervous system
devel opnent, as well as the devel opnent of those systens
i ndi vidual ly, and recogni zing that these act quite
profoundly on those systens, it seens to nme that speci al
concern needs to be given to the use of these agents in
i ndi viduals who are still developing. So |I would even have

sone difficulty know ng that we could use age 2 as a

cut of f.

DR. CHESNEY: Dr. Gorman.

DR GORMAN: |'d like to echo Dr. Mattison's
cooments. |If we're answering the question that was

presently 5, what other studies would we recomrend, ny
concern is, whether we allow or disallow the use of this
drug in earlier age ranges, it wll be used in those age
ranges. | think we've been conpletely unsuccessful in
regul ati ng drugs once they're out on the market in ternms of
keepi ng them from popul ati ons we wi sh not to expose.

Sayi ng that, the question that renains
uppernost in nmy mnd, not to mnimze the risk of cancer
later on or the risk of other dernatol ogical diseases |ater
on, is whether this drug is absorbed systemcally in a dose
that alters immune function. That's the question that's
nost inmportant to ne in the young age range. | would like
to see a study design that allows us to | ook to see whet her

we shift the curve of infections to the left -- or to the
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right. Excuse nme. |I'mnot an MP.H person. Are there
nore infections in kids who use this drug? 1Is there an
I ncreased death rate overall? Are there increased nunbers
of infections, nore mssed school days, and nore m ssed
wor k days by their parents?

I think these are relatively hard outcones with
rel ati vely vague associations. It wll be one of those
epi dem ol ogi cal studies that allows you to say they're
associated with but the causality would not be well
defined. But we're tal king about an inmune nodul at or and
we' re | ooking at outcones that we see a lot of in kids, and
if we see nore serious ones in this population, |I think we
can attribute causality to this agent.

DR. CHESNEY: They've already denonstrated
that. Are you tal king about a |onger-term study? At |east
the children under 2 did have an increase in a whol e
variety of different infections.

DR. GORVAN:. They did, and then the question is
in terms of quantifying that to determne a risk versus
benefit for this particular agent | think would be
inmportant. |f they have an increased nunber of colds, |
mght be willing to treat nmy atopic child with this drug.

If they have an increased nunber of pneunococcal sepsis, |
woul d not personally be willing to treat ny child.

DR, CHESNEY: So it would be a |arger group,
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| onger-term ol der children.

DR. GORVAN. [I'mnot going to try to dictate
the study design. It would be a |larger group and it woul d
be | ooking for nore serious infectious di sease outcones.
The varicella data in the very small studies is a fairly
| arge signal. It tells you that there's at |east one
i nfectious agent that is nmuch nore likely to produce
di sease in this group

DR. CHESNEY: You just rem nded nme of
sonething, and this is for Dr. WIlkin and Dr. Mirphy. Wen
| briefly | ooked over the patient information, | think it
says that an increased incidence of colds, nasopharyngitis,
strep infection, and so on has been associated with this
drug. But | don't think it makes it clear that there may
be an association with the i munosuppressive aspects of the
drug. Wien | first read it, | thought so big deal. You
get nore colds. But | think if parents understood that
t hat was maybe because the imune systemis being
suppressed, that that would have a nuch bi gger inpact on
them | think as Normsaid, in |anguage that they can
under st and.

I"'d like to go on to the very first part of
question 1 and then conme to the other studies of question
5, but I want to be sure that you all feel as strongly as |

do that we need to better informpatients and physicians
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about all of the issues related to these drugs. | know
that you all can do it in the best way that you think. |
think it's not appropriate to nmake it a required nedi
gui de, but in alnost every other way that's been nentioned,
I think we all feel fairly strongly that this information
needs to be nade nore public than it has been.

Dr. Danford.

DR. DANFORD: | agree with all of that.

The one thing that has not been nentioned is
per haps the nedical comunity needs to cone clean with the
public about our uncertainty in the nmatter. W don't know,
and maybe we need to let the public know that the FDA is
asking for nore long-termresearch on the issue of cancer
in these patients and that the answers are unavailable to
us now and may be unavail able for decades. One thing that
I think may ring sonme bells of caution in the public's m nd
I's, gee, this could show up a lot later.

DR, SHI RLEY MJURPHY: Dr. Chesney, |'m Dr.
Shirley Murphy. |'mthe other Murphy. 1It's good to have
two bl ondes. W can switch.

(Laughter.)

DR. SHI RLEY MURPHY: |'mthe division Director
for the Division of Pediatric Drug Devel opnent.

Dr. WIlkin and | were just saying that we

t hought it would be helpful if we could just go around to
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each person and ask them what kind of risk managenent they
woul d recommend, and if it's the sane as anot her person,
just say, agree, just so that we could hear fromevery
single person. Wuld that be okay with you, Dr. Chesney?

DR CHESNEY: That's fair. W'Il|l start down at
this end of the table.

DR. CUM NS: Do you want ne to advance to that
list? Whuld that be hel pful ?

DR. SHI RLEY MJURPHY: Yes.

DR. TRAVIS: D d you want ne just to address
question 2 right now?

DR, SHI RLEY MJURPHY: | think if you coul d just
tell us fromthis list what's your first choice or what do
you feel just so we have a feeling for all the individuals
| i ke changing the patient package insert, for instance.

DR. TRAVIS. | actually had just gone through
that and nmarked off the ones that | would do at a m ni num

I'd at least do, to start with, a boxed warning,
recommendi ng agai nst use in certain age groups, including a
patient package insert to informthe patient or
parent/guardi an of the risk, require that a nedication
gui de be di spensed with every prescription, the unit-of-use
packagi ng, the issuing of the Dear Heal t hcare Provider
| etter, and then education prograns as well. Al nost all of

themat a nm ni num
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DR. CHESNEY: Everything except the required
nmedi cation guide. Did you say you would include the
medi cati on gui de?

DR. TRAVIS: The ones that | had not included
is I"mon the fence right nowwth regard to additiona
studi es because | see the incredible expense involved, and
also I"ma cancer epidem ologist, so | study cancer, and I
know about the long | atency periods. This age group is not
at a cancer bearing age now. Their underlying incidence
rates are so lowthat |I don't think you're going to really
find that nmuch. You're tal king about an i mrense anpunt of
ti me and noney.

Limting the indication of certain age groups.

| had al ready thought that had been done, so | didn't
mention that one.

And contraindicating the use of the product in
specific popul ations, that's beyond the scope, | think, of
what | can do given ny background. Soneone el se may want
to do that.

And then | had voted yes for the others.

DR. CHESNEY: Dr. Rabkin.

DR. RABKIN: | just wanted to not answer the
question that you posed, but |'ve been trying to get a word
in just to rem nd peopl e about what the issues are here in

terms of |ynphoma. The parallel with the systemc
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adm ni stration of high doses of tacrolinus. There, from
every indication, it appears that the nmechanism by which
that's associated with Iynphoma is strictly through the
i nduction of immune suppression, and if that's what we're
positing as a potential risk for the topical nedications,
then it would be possible to | ook for subtle disturbances
of systemic imunity, if it's system c inmune suppression
and system c | ynphona that's of concern.

So I"'mstill aware that although that's a very
difficult problemto study, I'mless pessimstic than
would be if we were only to be able to | ook for |ynphoma as
an outcone because | agree with the coments that have been
made around the roomthat that's going to be a very rare
outconme to be able to detect.

I don't believe that the pharnacol ogy suggests
that there's sone kind of a cunulative effect of these
medi cations that will be independent of their immne
suppressi ve action. So inmmune suppression is sonething
where we can find other indicators, not perfect indicators
but we can detect that, and in the absence of alterations
of i nmmune function, then we nay be | ess concerned about the
possibility of |ynphonma as a | ong-term conplication of
t hese nedi cati ons.

DR. CHESNEY: So that could even be potentially

under the first part of question 5, which was other studies
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you m ght reconmend.

DR. RABKIN. [I'mnore getting towards Dr.
Andrews' question about what needs to be known because |
share Dr. Stern's concern that |ynphonma nay not be the npst
frequent or nost troubling | ong-termconsequence. But if
it 1s systemc |ynphoma, that is sonething that we can do
sonet hi ng about.

DR. CHESNEY: Did you want to weigh in on the
ri sk managenent list? You could agree with the person next
to you or --

DR. RABKIN: |I'm nore agnostic about the
evidence that's been presented so far and al so not certain
of the benefits that could be obtained fromsone of these,
given the state of know edge being so low. If we say it
causes cancer, a lot of people will shrug their shoul ders.

DR. CHESNEY: Dr. W ngo.

DR WNGO | guess if | had to pick one, just
afewitenms inthis list, to put at the top, | would
certainly put sonething about reconmendi ng agai nst use in
certain age groups, simlarly contraindicating use of the
product in specific populations, issuing a Dear Healthcare
Provider letter -- | would include that -- and the |ast one
on the list, which is the education prograns for providers
and patient categories.

This is a very conplicated problem [It's like
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you want to do one kind of study design to | ook at one
outcone and a different study design to | ook at sone of the
ot her outcones. Again, it takes us back to Dr. Andrews'
question of is one nore inportant than the other. |Is there
one question that we feel |like we nust answer, and if so,
what is it and what's the best study that we can do to
answer that question?

DR. CHESNEY: Thank you.

Dr. Mattison, risk managenent specific
reconmendat i ons.

DR. MATTISON: I'mconfortable with the
proposal s that have been suggested prior to ny turn to
tal k.

I"mjust going to reiterate a point that | made
earlier. |'mconcerned about the substantial uncertainties
that are addressabl e and resol vabl e about the use of this
class of agents in immture animals. |'mespecially
concerned because it's been suggested that one of the
mechanisnms is to alter apoptosis, or programmed cell death,
and normal devel opnent depends critically on cells dying at
appropriate tinmes in devel opnental processes. So | think
there are major, nmmjor gaps in our know edge about what
this class of agents can do during the course of
devel opnent and woul d just sinply add that as the conponent

of additional studies.
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DR. CHESNEY: Dr. Stern

DR. STERN: Wien | think about |evers, 1've
al ready nentioned the one that | think, in fact, would be
nost effective, which is a non-regul atory one.

Al so, in thinking about these |evers, given our
absence of being able to quantify risks, when | think about
the behaviors | would like to change -- we've al ready heard
about very young children but the others are anmount of
application and duration of application. So perhaps things
that convey that at least in ny perspective the |ikely
|l ong-termrisks of this agent are likely to be nmuch higher
with persistent |long-term substantial use than they are
wth intermttent |local use. So trying to use the |evers
to have people use it as a second-line drug when they
really need it and not rely on it chronically.

DR. CHESNEY: Thank you.

Dr. Epps.

DR. EPPS: Thank you. There are several things
for those of us who treat atopic dermatitis and those who
have had it, obviously there's always a risk-benefit that
Is always taken into consideration. Wen we tal k about
atopic dermatitis at our pediatric dermatol ogy neetings, we
al ways tal k about quality of |ife because that is a huge
i ssue for young people. They don't go to school for

nmonths. They're in and out of the hospital. Their own
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sel f-esteem and appearance and m ssing out of school and
delays, it's quite a problem

Certainly I don't consider axis suppression and
ri sk of cancer equivalent at all. There's always a risk
and a benefit, what | tell patients, when there's a risk
like that, is it's either O or 100. Either you get it or
you don't. 30 percent. It doesn't matter. |If your kid
has cancer, you have it. There's no in between.

So as far as risk managenent, additiona
studies, a boxed warning, if you all think it's
appropriate. | think it's okay to limt to certain age
groups and recommendi ng agai nst use in certain age groups.

It should be contraindicated in HV. There are certain
chi | dhood di seases, whether it's ataxia tel angi ectasi a,
i nherited di seases, which not only feature eczema but al so
have an increased risk of malignancy. Those shoul d be
contrai ndi cated. Package insert is probably okay. | don't
think we need to give one with each prescription.

Now, as far as unit-of-use, when we talk to
patients, usually we say a pea-size can cover an entire
face. So, a small anmount can cover a |larger area. So
sonetinmes we'll just say just touch the top of the tube and
that can cover a certain anount. "Sparingly" is our
mantra, as | said before.

| think a Dear Heal thcare Provider letter can
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be very helpful. It's not just the dermatol ogists. The
al lergists prescribe it. The internists prescribe it.
Everybody is out there, oh, | have a little rash, by the
way, Doc. Onh, let nme give you a little sonething to put on
there. So I think everyone shoul d be aware.

Educati onal prograns should be at all |evels.
Start in nmedical school. Get it in Goodnman and G | nman
Get in the CVE, everything. | think the nore education and
i nformation, the better. | don't know you necessarily need
to be an alarm st, but | think people should be aware.

DR. CHESNEY: Thank you.

Dr. Gor man.

DR. GORMAN. | agree with Dr. Epps in the one
thing that | think she's disagreed with the other
presenters, which is that a nmedication guide | would al so
not support.

I would ask in the patient package insert that
there be sone wording that deals with sharing this nedicine
with others. There are certain products that the FDA and
t he manuf acturers have done an excellent job in scaring
peopl e about touching and sharing. | think this product
shoul d be in that group.

DR. CHESNEY: Dr. Ebert.

DR. EBERT: Just to go through the list, first

of all, of course, | think I would support additiona
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studi es, as have been nentioned already and certainly wl|l
be di scussed in the upcom ng m nutes.

As far as the boxed warning and ot her issues of
| abeling, | guess | would also want to | ook at what is
currently available for the system c product of tacrolinus
and whet her we have boxed warni ngs or patient package
inserts for that particular product, and if so, if those
m ght be able to be used as at least a tenplate for the
topi cal fornmulation of the product, and perhaps there m ght
have to be sone inferences made that if there is sone
established side effects associated with the systemc form
then by inference, if there is sone absorption of the
topical form one mght at |east expect to see sone of
t hose sane adverse effects associated there.

| al so support reconmmendi ng agai nst use in
certain age groups, as well as the patient package insert
to informthe patient.

As far as the unit-of-use packaging, again, |I'm
alittle bit unclear on that whether that is sonething that
coul d be incorporated into the patient package insert or
whether it has to be a separate entity. |I'mnot sure if
the FDA is at all involved in, for exanple, limting
refills or prohibiting refills, if that could be sonething
that also could be | ooked at, that it would require a

followup visit to obtain another prescription.
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Then as was nentioned both yesterday and again
today, | think increasing the enphasis on dermatol ogy in
curricula or in CVE prograns and reinforcing the
significance of these products is certainly going to be
wel cone.

DR CHESNEY: Dr. Ten Have.

DR. TEN HAVE: Not being a clinician nor a
behavi oral change person, everything sounds reasonable to
nme.

| do have one question. Sonebody nentioned
conpoundi ng earlier today, and I don't know. |Is that a no-
no or is that sonething should be nentioned in the inserts?

DR. CHESNEY: Maybe that's not a bad suggesti on
gi ven that we hear that people are mxing it with steroids.

Maybe there shoul d be sone additional information put
about use this only as packaged.

Dr. WIKin.

DR. WLKIN:. | was just going to conment that
nmy understanding is that conpounding is largely covered by
the different State jurisdictions, the boards of pharnacy
in the different States and al so the boards of nedicine,
and that either pharmacists or physicians thensel ves may,
on a patient-by-patient basis elect under the standards of
nmedi cal care to put together two different materials, and

that's the conpoundi ng.
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DR. CHESNEY: Dr. Andrews.

DR. ANDREWS: |'m not too sangui ne about the
ef fectiveness of these various risk managenent
interventions. Wat | would |like to see happen is that
there shoul d be di scouragenent against using the drug in
the very young.

I'"d like to see sone education of patients and
famlies about two things. One is the possibility that a
topi cal drug can be absorbed system cally and have systemc
effects. Therefore, anobunt and duration of use are very
inportant. And |I'd |ike sone nessages about using these
drugs sparingly, do not share, some warnings about m suse.

Because |' m not too sangui ne about the
effectiveness of these things, | would like to see them
tested. | think that the wording is really inportant and I
woul d | ove to see this kind of wording and the variations
go through sonme kind of cognitive testing process with a
variety of potential patients to see what they really
understand. You could also test |anguage about potentia
cancer risk to see the reaction and whether it mght be
advi sable or not to include that in sone kind of patient
educati on brochure.

| don't think I'd recomrend a nedi cati on gui de.

| definitely think that sone education of

physicians is appropriate, stressing the inportance of
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these drugs as second-line therapy and potential |ong-term
risks.

DR. CHESNEY: Thank you.

~

Fi nk.

DR. FINK: | would agree with nmuch of what's
been said. The primary thing I would push for is a boxed
warning in that that legally has a greater inplication to
the manufacturer of the drug to change their behavior in
terms of pronoting the drug than any of these other steps
because | don't know that we can rely upon themto
voluntarily change. But if there is a boxed warning that
says, not approved for use under age 2, that really puts
themon notice in terns of staying away fromthat
I ndi cati on.

["mnot sure it would be bad to have sonet hi ng
about conpoundi ng because for these two drugs, there could
be a cautionary note, at |least in the package insert, that
says, these drugs have specifically been conpounded in
vehi cl es that pronote their cutaneous absorption and any
ext enpor aneous conpoundi ng may actually destroy their
activity.

DR. CHESNEY: Dr. Danford.

DR. DANFORD: | would point out that we're not
so much managing risk here, although that's a little part

of it. W're really managi ng uncertai nty about the
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character and magnitude of the risk. W don't know what
we're trying to manage. So we do need to nake that clear
to the public in sonme way, and we need to focus additiona
studi es on reducing that uncertainty as nmuch as we possibly
can.

| agree with the remarks that say there shoul d
be nore education and | ess advertising, and a Dear
Heal t hcare Provider letter sounds |like a very good idea to
nme.

DR. CHESNEY: Dr. d ode.

DR. GLODE: | would go back to the suggestion
sonmeone brought up earlier of just |looking at the ora
conmpounds and seeing again for consistency purposes if they
have the boxed warning. |'mvery nuch in favor of the
patient package insert, and | think that part of what it
shoul d i nform people is that the basis for approval was
essentially short-termsafety and efficacy, and what we're
concerned about is again the unknown, but the issue of
| ong-term safety when using a drug that has sone, but it
appears fromwhat we know m ni mal absorption but sone
capacity for system c i munosuppressi on.

So I"'min favor of the patient package insert,
the boxed warning if it's on other formulations, and
educati on and additional studies.

DR CHESNEY: Dr. Fost.
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DR. FOST: | agree with al nost everything
that's been said. Just one comment on the rel evance of
what ever is on the present insert of patients who get it in
other settings. |'mnot sure what the rel evance of that
Is. Those are patients with major diseases highly inforned
and have long-termrelationships with their doctors, have
hours and hours of conversations about things, highly
literate about nedical matters. For sure, they should be
told too, but |I'm guessing they know five tines nore than
their intern does about all these things. So | don't know
that that should be the standard for what's on the package
insert for the topical use where it will be a conplete
surprise to doctors and patients.

DR. CHESNEY: Dr. WIlkin and Dr. Murphy, have
we covered risk managenent ?

DR, SHI RLEY MJURPHY: | think that was very
hel pful to hear fromall the individuals. Thank you.

DR. CHESNEY: 1'd like nowto go back to the
very first part of question 1, what is a clinically
meani ngful increase in cancer risk froma treatnent for a
chronic, non-life-threatening disease? Comments pl ease.
Dr. Fink.

DR. FINK: [I'mnot sure there's any scientific
basis to us but I'd throw out less than a 1.5 increase and

that if it had a 2-fold increase, | would sonehow consi der
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t hat unacceptable. So | guess | mght pick 1.5.

DR. CHESNEY: That was ny reaction. | haven't
a clue.

Dr. Stern.

DR. STERN: Well, | think, first of all, al

cancers are not created equally, and secondly, all chronic
di seases are not equal in their inpact. So to ne that's an
unanswer abl e question. W use a variety of agents |ong-
termfor debilitating chronic diseases that certainly

I ncrease the risk of certain cancers by nore than 2 and
perhaps if you | ook at |east suggestive data for the TNF-

al pha inhibitors that are being used for rheumatoi d and
psoriatic arthritis, there is good suggestion there that
there's a substantial increase in |ynphoma with | ong-term
risk and certainly a risk of other things as bad as cancer
|l i ke denyelinating diseases, and |I'm not sure which one |'d
rat her have, quite frankly, in ternms of treatnent.

So | think that's an unanswerabl e question. |
think you have to look at the risk-benefit. Does the
patient really need it? What are the alternatives? What
I's the burden of the disease, and for things that you
expect dose and duration to be a strong part of it, how can
| use a strategy that mnimzes exposure and hence that?
Sure, if the increase in |ynphoma risk with 1 year of use

was a relative risk of 2, then I'd say that's out of the
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ball park for any treatnent for atopic dermatitis, but
that's not the kind of thing. W're talking about a
conti nuum of severity and we're tal king about a dose and
durati on dependence of risk. So to ne it's an unanswerabl e
guesti on.

DR. CHESNEY: Dr. Rabkin.

DR. RABKIN. Dr. Andrews already nade this
point, but relative risk is perhaps not the best neasure
when we're worried about patient risk. And there's a |ot
of attention being shifted to the excess risk, the absolute
magni tude. So doubling a very extrenely rare occurrence is
not of concern. If you're going to assign a level -- and
["'mnot sure that you can -- if it certainly has all the
conplexities that were nentioned, you probably woul dn't
want to be looking at a relative risk when you' re worried
about effects on patients.

DR. CHESNEY: Dr. Epps.

DR. EPPS: W also use other nedications to
treat severe atopic dernmatitis and some peopl e use
cycl ospori ne, maybe sone other immne nodul ators orally
even to treat, PUVA. There are sone other treatnent
nodalities, and | guess what the acceptable increase is
there | guess could be applied to this one as well,
al though it's topical and there are sone unanswered

guestions. But obviously, this disease can be severe
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enough that we'd accept a certain anount of risk.

| guess the other problemis that you don't use
cycl osporine in everybody, and it's not used as w dely.

Al so, | should conmment that the nethod of
practice or -- | won't say standard of care, but the
patterns of practice have evol ved since these nedi cations
have been approved. First it was second-line, and then
wel |, perhaps you could use it this way. And then
certainly there was a recent paper, oh, it decreases
flares, and sone people interpreted that to nean, well, use
It suppressively. Use it all the tine whether you have
rashes or not. So those are other issues that need to be
dealt wth because sone people are putting it on nornal
appearing skin, although in the world of atopic dermatitis,
| don't think the skin is normal anyway.

DR. CHESNEY: Dr. Fink and then Dr. Danford.

DR. FINK: Just a comment that | think as we
deal with particularly long-terminduction of cancer risks,
we potentially should | ook at sonme of these snoking-rel ated
literature and ot her experiences which says the average
human being has no ability to conceptualize a risk that is
greater than 10 years down the road. So even if it is
hi gh, the average person ignores it. | think we've got to
take sonme responsibility there to say -- | don't know what

the nunber is, but if there's a certain anount of increase,
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it's unaccept abl e.

DR. CHESNEY: Dr. Danford.

DR. DANFORD: Along those lines, | was
intrigued by Dr. Epps' earlier comments about how when
der mat ol ogi sts get together, they tal k about quality of
life in the context of atopic dermatitis. |'mwondering if
they talk about it in sufficient depth to have naybe sone
deci si on anal ytical nodels and quality adjustnents to know
what sort of tradeoff in Iength of survival versus quality
of life is acceptable to the patient population in
question. Although | don't think the first part of
guestion 1 is really answerable, we could nmake up an answer
based on that sort of an analysis | suppose.

DR. CHESNEY: Dr. Gornman.

DR. GORVAN: | would agree with Dr. Fink on
al nost everything except what he just said.

(Laughter.)

DR. GORMAN: | think UV exposure is an
excel | ent exanple of a very mnimal increase over baseline
risk that has really penetrated the consci ousness of the
Ameri can popul ati on.

DR. FINK: It's winkles, not cancer.

(Laughter.)

DR. GORMAN:  Touche.

(Laughter.)
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DR. CHESNEY: Speak for yourself, Dr. Fink.

(Laughter.)

DR. CHESNEY: Drs. Murphy and WIkin, do you
need nore of an answer to nunber 17

DR. WLKIN: If | could just comrent on sone of
the quality of life instrunents that have been proposed to
us. Not all, but many of them actually focus on disease-
specific pieces, and they're really designed in a way --
they tend to go in the positive direction even in the
vehicle group. Do you feel better now that your atopic
dermatitis is not so itchy? 1In general, in these
i nflammat ory di seases that sort of wax and wane, fol ks get
recruited early on when they're sort of at a disease
maxi mum So even in the vehicle group, they tend to have
sone i nprovenent. They tend not to focus on the adverse
events that m ght be associated with the product or the
difficulties of applying or ingesting or those sorts of
things. So | think there are sone limtations with the
quality of life data sets that we actually get.

DR. CHESNEY: Dr. Andrews.

DR. ANDREWS: |1'd like to respond to the
earlier question about eliciting patient preferences and do
patients understand risks that are low | think this basic
question is sort of unanswerable, but it is potentially

studi abl e, and that is through sonme nethods that ask people
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to trade off risks and benefits. It certainly would be an
interesting thing to do in a patient popul ation, as well as
anong physicians who treat these patients, and get an idea
of how the risks and benefits are traded off for different
| evel s of disease severity.

DR. CHESNEY: Dr. Fost.

DR. FOST: Well, it's conplicated for adults
treating thensel ves, but it's nuch nore conplicated for
parents maki ng deci sions on behalf of their children. They
may di scount, even if they believe it, a long-term cancer
risk in exchange for relief fromthe burden of caring for a
child who's got this chronic skin condition that's driving
everybody crazy. So it's just nore conplicated than
finding out what parents want or what kind of risk they'd
be willing to accept. That is, they may be willing to
accept the risk that we woul d think was not acceptable.
Easy for us to say.

DR. CHESNEY: Actually | think that's a very
i nportant point because it's not the 3-nonth-old that
chooses to have this creamput all over their body at 10
tinmes the dose every day for a year. So this is a very
i ntriguing issue.

Shall we go on to question 2, which |I'm
dr eadi ng?

(Laughter.)
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DR. CHESNEY: Well, let's see if we can sort
out -- well, 1'Il et Dr. Cummins tell us what you really
want us to answer.

DR. CUMDNS: |'mjust going to read through
t he whol e thing again, about four slides.

Fact 1, |ynphoma has been associated with
system c use of this class of imunosuppressants in both
preclinical studies and in human use. Cutaneous
mal i gnanci es are the nost common mal i gnancy associated with
system c use of this class of drugs.

Fact 2, topical use of these i munosuppressants
results in sone, albeit nodest, system c exposure. This
may be increased in pediatric patients due in part to
I ncreased body surface to mass ratio.

And then a prem se. Malignancy nay only be
di scernible via | ong-term exposure, especially wth nodest
systenm c exposure.

So then we get into the questions. Wat is the
best way to ascertain this clinical risk of malignancy,
e.g., lynphomas or skin cancer, in clinical studies?

Pl ease discuss the nerits and drawbacks of each
of the follow ng, as well as study design considerations:
the duration of followup for each enrolled patient,
keeping in mnd that the | atency period of nobst cancers is

at least 10 years. Study design requirenents: the sanple
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size needed to detect rare signals and feasibility issues;
the approach to ascertai nnment of skin cancers, for exanple,
by physical exam by a physician or a dermatol ogi st or by
interview or questionnaire; the role of a conparison group;
design strategies to optim ze retention.

And then endpoint issues: reflect on the
speci fic cutaneous and system c nalignanci es, whether ot her
bi ol ogi ¢ endpoi nts shoul d be collected, such as viral
infections of the skin, or other, for exanple, warts or EBV
i nfections, and/or pre-malignancy or early cancer endpoints
such as actinic keratoses.

DR. CHESNEY: Thank you.

DR. CUWMDNS: W actually really would Iike
your reflections on all of this, if that's possible.

(Laughter.)

DR. CHESNEY: | guess the bottom|line question
is the first one. Wat is the best way to ascertain this
clinical risk of malignancy in clinical studies? Wo would
like to tackle that first? Dr. Fink and then Dr. G ode.

DR, FINK: | don't want to tackle the question.

| would Iike to get a point of clarification fromwhat's
been said earlier. |If we said that the |atency for these
cancers is 10 years -- | thought | heard earlier that for
skin cancers it was | ess because if it really is as long as

10 years, then all of the clinical reports of adverse
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events to date are unmaski ng of a preexisting nalignancy,
not occurrence of a malignancy. That actually may be an
i nportant issue because nost of those reports, the drugs
haven't been on the market 5 years, and is that to say then
that none of the reports are newfornmed nmalignanci es?
They're all unmaski ng of preexisting pre-malignant
conditions? O is skin cancer different? Because |
t hought Dr. Stern said skin cancers could --

DR. RABKIN. | nade a conment about | ynphona
being a very short latency in the setting of inmune
suppr essi on.

DR. STERN: There are three things you have to
take into consideration with skin cancer. One is are you
| ooking at the effects of a primry nutagen or carcinogen,
and the second is are you |looking at the effects of sone
way i n people who already have nutagenic injury, that their
nmut ated cells that have not undergone apoptosis nay go on
to cancer. So if you look at the relationship between --
and since everyone is exposed wwth U, if you | ook at the
rel ati onship for carcinogens, nost of which in the skin
have sonme m | d i munosuppressive effects as well, when one
| ooks at the relationship between dose and risk, there
seens to be a | ong period between those two things, a |ong
| at ency.

If you |l ook at quite profound i munosuppression
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in the skin -- and one of the things we don't know --
remenber, 5 mlligranms of cycl osporine conpared to a usua
I mmunosuppr essi ve dose orally, we know that these agents
system cally are nmuch | ess i mmunosuppressive. But |
haven't seen studies of relative i mune response on the
skin. How i nmunosuppressed am | where it matters for
cut aneous car ci nogenesi s when | apply one of these products
versus when | take 5 mlligrans per kil ogram per day of
cycl osporine? That's data that we could probably have to
get sone idea in this end organ of interest. Wat's the
extent of i1 nmunosuppression?

If these agents were as i mrunosuppressive as
oral calcineurin inhibitors, we would expect in people who
are in the susceptible age groups to begin to see a
substantial increase after about 2 years of continuous use
and by 5 years, get pretty close to where it threshol ds.

However, the inportant thing is, as has been
tal ked about in terns of relative versus absolute risk, the
ri sks of non-nel anoma skin cancer before age 35 in people
who have not had X irradi ati on exposures, children who do
not have genetic abnormalities that pre-di spose them or
sonme unusual other exposures is very close to O.

Therefore, you're dealing with people who aren't
suscepti ble. How nmany heart attacks do you see in 18-year-

ol ds who have chol esterols of 400? They haven't gotten
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there yet, but if they don't change and they have a bad
rati o, what are the odds that that's going to happen in the
next 40 years? So it's a very conplicated problem and
quite frankly, | don't think we can well quantify it for
t hese agents.

DR. FINK:  Wbuld you conclude fromthat then
the adverse event report data that were presented here are
not necessarily reflective of drug effect? Because none of
themwere on the drug for as long as 5 years or even 2
years conti nuously.

DR. STERN: | don't renenber a lot of any skin
cancers except for two nonmalignant tunors, as | recall
one basically probably secondary to inflammtion and
anot her that we don't even have the diagnosis. Then
guess, dependi ng on how you count it, there was an Hl V-

i nfected person with Kaposi's, and who knows what's goi ng
on there. | don't think we have any data, and | woul d say
that when it cones to skin tunors and spont aneous
reporting, | don't think that the Medwatch system woul d say
that's one of their strong points, but | defer to them

DR. PITTS: Thank you. Well, actually I
woul dn't say that there was a masking because | think if
you | ook at the Prograf |abel, you'll see an acceleration
of Iynphomas. The other thing is that wwth the two

pediatric patients, one was a granul oma and the other was a



© 00 N o o b~ w N Pk

N NN N NN P P R R R R R R R
a A W N P O © 00 N O O pd W N -, O

192
facial tunmor without any information. However, with the
topical tacrolinus, there were five cases. One was a
Kaposi's sarconma, two non-Hodgkin's, and one was a B cel
| ynphoma, and then an anaplastic large cell |ynphoma. But
["'mnot sure if that's a masking of a previously
existing --

DR. STERN. There were no squanous cells
detected which is really, for skin cancer, likely to be the
strongest signal fromeverything we know, and if it had
occurred within weeks or nonths of use, | would have
di scounted it as ascertai nment bias rather than an effect.

And the big problemis this is not a susceptible

popul ati on.

Soneone nentioned to ne -- and | had forgotten
about this -- if you look at the experience of chil dhood
radiation -- and it's interesting. It's mainly basal cel
cancer -- if you studied a group of kids who got chil dhood

radi ati on at age 5 and exam ned them at age 15, there would
be few basal cells. You cone back to those peopl e when
they're 45 years old, if they're cancer survivors, and in
the fields of radiation, some but not all of themwl| be
getting basal cell after basal cell after basal cell. So
it's anal ogous to that problem | think your 10-year
answer is not going to be a robust answer in a chil dhood

st udy.
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DR. CHESNEY: Dr. Rabkin and then Dr. d ode.

DR. RABKIN. By the sane token, there are
characteristics of |ynphoma that would be nore likely to be
ascribable to effects of these nedications if we're
thinking it's being generated by the pathway of imune
suppression. So EBV positivity you' d anticipate would be
uni versal. The histol ogy woul d be high grade and diffuse.

So it wouldn't be as informative to lunp all |ynphonas
fromsonme system|i ke Medwatch, but rather to collect nore
I nformati on, perhaps going back to these individual records
and determning if those | ynphonas resenbl e | ynphomas t hat
are seen in other settings that are simlar.

DR. CHESNEY: Dr. d ode.

DR. GLODE: My question was just with regard to
the clinical trial, |I wondered if it would be possible for
Dr. Margolis to just share with us in 1 to 2 mnutes the
study design of his study that the FDA has apparently
| ooked at to | ook at |ynphoma and about how many patients
that would enroll or whatever, the power of the study,
anything i ke that just very brief.

VOCE: Dr. Margolis left.

DR. GLODE: |Is he gone? Because maybe the
study has al ready been designed and reviewed and it's
great .

DR, CHESNEY: Dr. WIkin, do you have any
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i nformati on about Dr. Margolis' study?

DR WLKIN. No. W didn't bring that
material. Don't have the detail

DR. CHESNEY: Does anybody el se want to comrent
on the best way to ascertain this clinical risk of
mal i gnancy in clinical studies? Dr. Andrews or Dr. Wngo.

She actually vol unt eered.

(Laughter.)

DR. WNGO Well, given that you can't study
bot h cut aneous skin cancers and the | ynphomas using the
sane registry, even if you had a registry for the cutaneous
mel anomas, if you decided that maybe an inportant thing to
| ook at would be the risk of the system c drug with
| ynphomas, you could certainly design a study to | ook just
at that issue and not try to do too nuch in one study.

Anot her thought would be that if the data
supported this -- and the data are weak. | think that's
been part of the discussion today -- you could al so make a
recomrendati on for the squanobus cell carcinomas that
persons who use these drugs should have the reconmmendati on
to be screened nore frequently, to have the body screens
for the devel opnent of skin cancers nore frequently as
opposed to doing a special study to | ook at that issue.

DR. CHESNEY: Thank you.

Dr. Gor man.
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DR. GORMAN: Back to what we know about these
agents, if we're going to apply themto the skin -- and we
know that the drug is renoved through the blood stream |Is
it also renoved through the | ynph, and woul d the regi ona
| ymph nodes then be at sonewhat greater risk than a
system c absorption where the only way to get into the
| ynph node woul d be through the bl ood supply? Do we know
how this drug is renoved fromthe skin? Because it m ght
make sone difference in where the | ynphoma woul d then
appear. Perhaps.

DR. RABKIN:. | think those are very plausible
scenarios, and we don't have know edge there.

DR. STERN: And it's also not only where the
drug is getting to, but in fact there's sonmething in
dermatol ogy called SALT. Basically they're interactions
and interplay and T cell trafficking between skin and | ynph
nodes as just part of normal inmune response. So in fact,
you' ve got to renmenber, as | said earlier, when we tal k
about the effects of i munosuppression, the skinis in fact
a very active imunologic organ with a lot of T cel
trafficking going back and forth.

DR. CHESNEY: Dr. Danford, you had your hand
up.

DR DANFORD: | think we need to be a little

bit cautious about making special recommendations for
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peopl e who have been exposed to these topical agents to
have exam nations frequently by dermatol ogi sts, not because
| don't think it's a good idea. | think that's probably an
excel lent idea in clinical nmedicine, but it may confuse us
for the scientific question of are they at special risk for
devel opi ng these malignancies early because we're not
subj ecti ng whatever we're going to use as a conpari son
group to the sane sort of diligent search for the
mal i gnanci es, and we may fal sely uncover a risk that's not
there because of differences in ascertai nnent of the
out cone.

DR. CHESNEY: Dr. Andrews.

DR. ANDREWS: If | were pressed to do a study,
I would | ook at the outcone of |ynphoma and neke use of the
State cancer registries for case ascertainnment. And |
wouldn't limt the study only to children. | would try to
get a popul ati on where the incidence is higher where it
woul d be nore likely to be able to detect a difference.

DR. CHESNEY: Dr. Stern

DR. STERN. If one were to enbark on one study,
I think we've heard over and over that there's a big power
probl em and one of the things is there are two sponsors,
and | just wonder whether rather than encouraging two
separate, under-powered studies, one of which will turn out

to be positive and negative, whether we mght not say if
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you're going to do a study, take it all in one shot, and
that also mght help guarantee a little bit of investigator
I ndependence fromthe sponsoring conpany. Also, there's a
| ot of cross-use between these two drugs. In ny practice
who gets Protopic versus Elidel is what their insurance
conpany is, and that's sonething that changes over tine
because nost insurers, at |east in Massachusetts, have one
or the other and not both as a covered drug. So if you're
going to do it, which I'"'mnot really terribly enthusiastic
about, you may as well do it once jointly for all the
reasons |'ve said.

DR. CHESNEY: Dr. Epps.

DR. EPPS: | would make full use of the
Chil dren's Cancer Registry. Perhaps a few questions about
cal cineurin inhibitors would be hel pful even though that's
sort of retrospective, but | think that would be at | east
nmoving in the right direction. Qbviously, longitudinally,
it would be very difficult, very expensive. | don't think
that | ooking for actinic keratoses is helpful. As far as
viral infections, warts, EBV, probably also nolluscum
cont agi osum seens to be increased as well. | would | ook at
that a little bit, although we already know that they're
all increased.

So | agree, | don't think other than our

routine dermatol ogic exans -- a lot of the primary care
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physi ci ans do see things that if they aren't sure what they
are, they do refer on, so that if we started seeing
t eenagers and young people w th suspicious or skin cancers,
then we should certainly be aware and think about it,
especially if they're atopic or chronically. A lot of the
chronically or nore severe atopics we see regularly. You
have to certainly not only for insurance purposes because
they won't renew their prescriptions forever, but we don't
renew the prescriptions forever because as the disease
evol ves and it changes and certainly therapy shoul d change.

DR. CHESNEY: Dr. Rabkin and then Dr. W ngo.

DR. RABKIN: Deliberately repeating nyself, the
underlying condition is controversially associated with an
i ncreased risk of lynphoma. So if a study like that were
to identify those patients to have an elevated risk, it
woul dn't be straightforward to ascribe that to the
medi cati on.

DR. CHESNEY: Dr. W ngo.

DR. WNGO | just wanted to nmake a comrent
about the Children's Oncol ogy Group cancer registry just to
point out that it is not popul ation-based. It's facility-
based. There are advantages and di sadvantages to goi ng
Wi th such a registry as conpared to the popul ati on-based
regi stries.

DR. CHESNEY: O her conments about question 2?
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(No response.)

DR. CHESNEY: That is enough?

DR SH RLEY MURPHY: Yes.

DR WLKIN:  Yes.

DR. CHESNEY: Question 3.

DR. CUWM NS: FDA has not asked for such | ong-
termstudies in topical products before. To require such
screeni ng neans that we are asking conpanies to take on
very large, lengthy studies with substantial |ogistica
chal l enges in patient retention, follow up, costs, and
ot her factors. In what situations should we require such
studies? And what criteria would you identify as inportant
in deciding that this type of study be done?

DR. CHESNEY: Dr. Danford.

DR. DANFORD: | have a question. Leaving the
FDA aside and the issue of topical products aside, can
anybody think of exanples of investigations that have been
as long-termas we've proposed and as conplicated as we've
proposed that have actually conme to fruition and provided
val uable information for us?

DR. MATTISON. | think the DES study is a good
exanpl e, a double-blind trial |ooking at the inpact of this
drug. There are a host of reproductive and devel opnent al
endpoi nts that woul d have never been identified actually

had the study not been conducted. That's not the only one,
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but that's certainly one that conmes to m nd.

DR. CHESNEY: Dr. Mattison, | have you down
here. Was that what you wanted to say?

DR. MATTI SON: Ch, sorry.

(Laughter.)

DR. MATTISON. It seens to ne that com ng back
to the mantra that |'ve been singing here today, |ong-term
studies generically seemto ne to be especially inportant
to consi der when the endpoints are devel opnental and may
take some substantial period of time for the inpact of the
agent to be expressed. So | would say that one of the
criteria would be use of the agent during devel opnental
time frames or |ife stages and concern for uncertainty
about the inpact of those exposures across the course of
devel opnent .

DR. CHESNEY: Dr. d ode.

DR. GLODE: So ny criteria for these topica
products would be, first, is there evidence of systemc
absorption of the product. Secondly, is there evidence
beyond pharmacol ogi ¢ absorption of systemc effect of any
kind, and third, are the other fornulations that are
system cally adm ni stered associated with serious and/ or
life-threatening conplications. And if the answer to those
questions are all yes, then that's the popul ation that

deserves long-term studies | think.
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DR. CHESNEY: Yes.

DR GORMAN: 1'd like to echo what Dr.  ode
said because | think those are the paraneters, and the
outcones with the system c absorption and system c effects
have to be severe and pose a public health challenge. [If I
remenber Dr. Wngo's data correctly, there are about 20
cases of lynphoma in adults per 100,000, and if 20 percent
of Americans have atopic dermatitis, and if they're al
exposed to this drug class, and if it just increases the
relative risk by a 2-fold effect, which mght be hard to
determi ne statistically, that increases the burden of
di sease, fromthe back-of-the-envel ope cal cul ations, by 25
percent in the Anerican population, which I think is a
substantial increase in risk. So if everybody in the 20
percent got it and got a 2-fold increase in their rate of
| ynphoma, that woul d increase the total nunber of |ynphoma
cases in the United States by 25 percent. | think that's a
bi g nunber.

DR. CHESNEY: | think the question is in what
situation should we require such studies. Dr. Rabkin
poi nted out the difference between | ynphoma being life-
threateni ng and skin cancer not necessarily being life-
threatening. So I think a criterion would be that there is
a signal for a life-threatening event which would, for ne,

precipitate the requirenent for a nore conprehensive study.
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Dr. Fink and then Dr. Andrews.

DR. FINK: | think since w despread usage and
long-termrisk are inportant, | would al nost raise the
guestion that this is one drug or one class of drugs where
there's that concern. There are many new bi oengi neered
agents comng into use and we're reaching a period of very
rapi d drug devel opnent, and it would al nbost stri ke ne that
it may be nore cost effective to | ook at undertaki ng sone
NIl H f eder al -sponsored, |arge-term pediatric popul ati on
studies |looking at all risks rather than separating them
out drug by drug because it nmay be environnmental risks, it
may be drug-related risks, but we're clearly in a very
rapid period of evolution both in terns of pharmacot herapy
and potentially changes in the environnental risks.

DR. CHESNEY: | had that sanme thought earlier
today, and | think wasn't original. Has Dr. Al exander not
been a proponent of |ong-term chil dhood studies such as the
Wnen's Initiative?

DR. RABKIN:. There actually is in the planning
phases i nplenentation of a very large cohort of children to
be followed frombirth, actually prior to birth, with
cancer being one of the inportant endpoints. But that
still may not be powerful enough to detect a side effect of
these nedications if they're not used as frequently as the

manuf act urers hoped.
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DR. CHESNEY: Could you tell us alittle nore
about that study? It's to look at all life events?

DR. MATTI SON: We're about 2-and-a-half to 3
years into what's thought to be about a 6-year planning
phase of a study that's called the National Children's
Study that would enroll about 100,000 famlies. It was
mandat ed that N CHD begin planning this in the Child Health
Act of 2000. The goal is to | ook at environnental
i nfluences on children's health, growth, and devel opnent.
There are, in designing the study, substantial concerns by
vari ous working groups about pharmaceutical exposures and
their inpact. As | say, it's in its planning phases right
NOW.

There is an advisory conmttee that's providing
recomrendations to NICHD and to the other federal agencies
that are participating in this, and there's substanti al
di scussi on about even with a sanple size of 100,000, how
useful this would be for ascertaining exposures that are
associated with cancers given that it's likely that this
will be sonme sort of a representative sanpling of folks
around the United States.

But there are current discussions going on with
NCI about the role that this study could play either as a
control cohort or as a cohort to | ook at specific

bi omarkers in association with exposure.
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Al of the informati on about the study is
publicly available. There is a public web site called the
nat i onal chi | drensstudy. gov, and the current hypot heses that
have been proposed by the working groups and ot her
organi zations are there, as well as mnutes fromall the
meet i ngs.

DR. CHESNEY: Thank you.

Dr. Ten Have.

DR. TEN HAVE: One nore aspect of the criteria
for | aunching these studies nmay be better animal studies
that try to approximate patient reality better. Sonebody
menti oned that none of the animal studi es have been done on
young animals. That may be one criterion.

Anot her one may be | ower doses, |onger duration
trials in animals, again to try to approximate nore what's
happening in clinical reality.

DR. CHESNEY: Any ot her suggestions for
guestion 3?

(No response.)

DR. CHESNEY: On to question 4.

DR. CUMNS: |Is there a role for cancer
regi stries and/or the SEER programin this |long-term
foll owup project? Please discuss how one mght utilize
exi sting registries or prograns.

DR. CHESNEY: Dr. Andrews.
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DR. ANDREWS: | think the answer is obvious.

If there is to be a study | ooking at exposures in |ynphona,
then the State registries could play a key role. The SEER
program | don't think, allows you to actually do the
linkage. | think that has to be done at the State | evel.
So one could identify the patients and exposures through
sone nechani sm whether it's through an automated dat abase
or through patient recruitnment, and |ink that information
Wi th cancer registries for ascertai nnent of |ynphona.

DR. EPPS: | agree.

DR. CHESNEY: Any other conments about that?
Dr. Fink.

DR. FINK: A concern | guess | would have with
the use of the registries is they may be hel pful, but again
goi ng back to sone of the data fromthe asthma field, there
have been several nice studies that showed that only about
10 percent of 30-year-olds who had pediatric asthm recal
that they had asthma as a child. |'mnot sure, if you use
a registry approach, what the likelihood is of recalling
atopic dermatitis or use of a calcineurin agent for making
t hat associ ati on.

DR. ANDREWS: | would agree. | wouldn't start
with identifying cases fromthe registry because | think
recall would be hopel ess here. | would identify people

exposed first and use their exposure status and their
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identification to then identify reported cases of |ynphoma
because we know there is close to 100 percent ascertai nnent
of | ynphoma in these cancer registries. So it would be
sonme kind of a |longitudinal study where the registries are
used to ascertain the outcone.

DR. FINK: kay, but that's a big registry to
take on people who use the drug. That doesn't exi st
currently.

DR. CHESNEY: Dr. Gorman.

DR. GORVAN: | think the registry doesn't exist
as a registry, but | think the prescription databases, if
avai l abl e, could provide you with those nunbers that could
then be |inked 40 years later to the cancer registries.

DR. CHESNEY: Dr. Santana nentioned before he
left, if it was pertinent to bring up, the -- | forget now
how you all describe this where you put the | abel on and
you require the physician to register, that process. He
said he wondered if that was a situation where physicians
usi ng these drugs woul d have to be regi stered and the
patients have to register. Could you review that policy
for those who m ght not have heard it yesterday? QObviously
| didn't renenber the details.

DR WLKIN. Well, there is such a program for
thal i dom de which is a systemc, very potent teratogen

wher e physicians nust take certain CME types of courses and
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make assertions that they understand the pharmacol ogy of
thal i dom de, the teratogenic risk, that they understand the
ri sks of getting pregnant and how those risks m ght be
m nimzed wth counseling. And then pharmacies | believe
register, and there's a controlled distribution. The
t hal i dom de goes to the pharmacy and only specific
phar maci es. Again, the physician would direct a patient to
go to a specific pharmacy to pick it up. There's a program
enbedded in all of this of getting pregnancy tests in a
tinmely manner in wonen of childbearing potential. So those
are the kinds of things that could be done if that's
responsi ve to the question.

DR. CHESNEY: That would certainly allow
regi stering of every patient who used it, but it seens that
it mght be a bit extrene.

Dr. Fost.

DR. FOST: Thalidomde is a drug with virtually
a 100 percent incidence of an extrene adverse effect if
used i nproperly. So that sort of intensive nonitoring is
warranted by the severity. Here where you don't even know
-- to invest that sort of effort in sonething that may
produce -- well, you don't know what it will produce and it
may take you 20 years to find out. There are hundreds of
drugs you'd want to ask that kind of question about.

DR. CHESNEY: | agree. | just wanted to bring
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it to the table on his behal f.

Dr. Rabki n.

DR. RABKIN: Just to nention an alternative
nodel for investigating pharnmacoepi dem ol ogi ¢ associ ati ons
Is to take advantage of preexisting heal thcare networks
that al ready have conputerized records of prescriptions and
al so track health outcones. So that's sonething that a
nunmber of pharmacoepi dem ol ogi ¢ research groups have been
able to investigate with fairly large patient popul ations.

DR. CHESNEY: Thank you for bringing that up.
The Kai ser Pernmanente group was nentioned yesterday as an
exanpl e of that.

O her suggestions for question 4?

(No response.)

DR. CHESNEY: Is that enough? Ckay.

Moving on to the first part of question 5, Dr.
Cumm ns, maybe we could just ask for any nore specific
suggesti ons about other studies that would be reconmmended.

DR. FOST: Could we just go back to 4 just to
add to Dr. Rabkin's suggestion?

DR CHESNEY: Yes.

DR. FOST: What's the extent of the use of the
calcineurin inhibitors in Europe in countries where they
have i ntegrated databases, nedical databases?

DR. CHESNEY: Dr. Sal non.
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DR. SALMON. | have to say | can't answer that
question either on a national |evel or across Europe.
suspect the records are available, but I"'mafraid | don't
have t hem

DR. CUMNS: The first part of question 5 is
what ot her studies would you recomend, for exanple, aninal
st udi es.

DR. CHESNEY: O her studies that people would
recommend that haven't already been brought? Dr. Stern

DR. STERN: Well, | do think that the anount of
ani mal photo-carcinogenicity experinents that have been
done for these conpounds conpared to the |ikely magnitude
of risk represents an inbal ance that could be easily
corrected, and | think there are a nunber of designs that
can | ook at sinultaneous and sequenti al exposures wth
appropriate controls and at |least in sone nodels -- you
can't predict extent, but at |east predict direction or how
much to be concerned would either help to increase our
concerns or perhaps even allay our concerns about the use
of these in various ways, including controlling for age of
animals and | evel s of exposure and chronicity.

DR, CHESNEY: | think many peopl e picked up on
t hat .

Dr. WIKin.

DR. WLKIN:. Perhaps Dr. Stern can give us a
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few nore pieces of information on this. W thought about
this internally. The rodents, in which we ook at this
nodel , are essentially nocturnal aninmals. So this is sort
of a very artificial thing that happens to them |'m not
sure that over tine they have all of the evolutionary
adaptive advantages in their imune system |n other
words, if we got a negative response, what would that tel
us, | mean, a negative signal that the cal cineurin
i nhi bitor wasn't doi ng sonet hi ng?

DR. STERN: | don't do nouse work and | don't
recall -- and perhaps you do -- for the calcineurin
inhibitors, if they' ve ever been tried systemcally in mce
W th photo-carcinogenicity. |'mnot aware of that, if
there are positive responses.

I guess what | would look for is, first, I'd
| ook and see if there's a positive ani mal nodel of exposing
the animal, giving themeither placebo or system c doses of
cal cineurin inhibitor and seeing if there's an increase in
subsequent skin cancer risk, kind of the human nodel in
transplantation. |If it hasn't been shown, 1'd try that
experinment. |If that were negative, I'd go hone and take
back all ny comments.

DR. CHESNEY: Dr. Gornman.

DR. GORMAN. |1'd like to suggest a varicella

study. | think dogs are susceptible to varicella. There's
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al so a vaccine in dogs for that. | would like to see if
when this agent is used topically on dogs, whether the
death rate fromvaricella or the breakthrough rate for
I mmuni zed dogs changes.

DR. CHESNEY: Dr. Fink.

DR. FINK: This wouldn't really be an ani nal
study, but it mght be interesting to try and look at, in a
smal | nunber of young patients, if this drug is going to be
used, whether | ocal application of it affects their immune
response to vaccinations since that is taken up by
| ocalized | ynph nodes. | don't know how feasible that is,
but it would strike one as sonething worth | ooking at.

DR. CHESNEY: | was very intrigued by Dr.
Hll's coment that there nay be drainage to the |oca
nodes, and | wondered about the feasibility of |ooking at
the local nodes in animals. | have no idea howto do it,
but to see if the | ynph nodes near a |ocalized area of
application | ook different than nodes at another site or
whet her it would be possible to | abel the drug and see how
much of it went to nodes and how nuch went el sewhere in
ternms of additional studies.

Dr. Rabki n.

DR. RABKIN. W're | think several steps away
fromthe question about what the goal is, though, because

even if you do note differences in the local |ynph nodes,
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it may not be relevant to question as to whether this
i ncreases risk of system c | ynphona.

DR. CHESNEY: | agree, but it was a great idea
and | just wanted to say it.

(Laughter.)

DR. CHESNEY: O her conments about additiona
studies that could or should be done?

(No response.)

DR. CHESNEY: Have we been of any help with
these questions? | feel like they were very difficult and
conplex to try to answer in a short period of tine.

DR. WLKIN:. Yes. | think we've heard a | ot of
I nportant suggestions today.

I would Iike to make just a couple of comrents.

Oiginally we started out wwth the first part of question
1 and not the second part, and it was really a lead-in to
these long-termstudies. W had planned this session of
the advisory conmttee to tal k about uncertainty and how to
study for it. | don't know that the FDA group really cane
with the preparation to tal k about risk managenent per se.

And the other part that we m ssed today is |
think we m ght have heard a sonewhat different portrayal of
the actual risk if industry had had an opportunity to go
over the data. So | think we're going to take all of the

i nformati on we' ve heard, discuss it with the two industries
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that currently are involved. Wo knows? Maybe there's an
opportunity for this group to get a refresher course in
what happens at the cellular |evel and also in dosinetry.

| guess that's one of the other inportant
poi nts today that we had sort of thought about but nmaybe
not articulated in such succinct ternms as Dr. Stern, that
this is largely a question of dose and duration. And if
you'll permt ne one nore quote, Paracel sus did say that
whet her a substance is toxic or not depends on what its
dose is. W have a lot of topical products that have,
frankly, been developed fromfairly toxic drugs given
systemcally. Just as an exanple, 5-fluorouracil is used
on the surface of the skin. | can guarantee that the side
effect profile is nowhere close to what we see with
system c 5-fluorouracil. W have active agents in topica
products for which industry has never devel oped a system c-
form product sinply because of toxicity concerns. So |
think there's an enornous dose aspect to all of this.

We even have a retinoid in a product which is
| argely going to be used in the setting of pregnancy. It's
used for nelasma and nelasma is virtually a physiol ogic
sign of pregnancy and we know that retinoids given in nuch
hi gher anmounts are actually going to lead to
teratogenicity.

So I think one of the things that we always
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want to be careful about -- and | think | heard the word
"scare" maybe once or twice -- is | think we want to nmake
an inmportant distinction when we are working on risk
managenent to carefully define the |ine between pharnmaco
fear nongering or scaring and conveying uncertainty. |
think that's sonething that we al so heard the conveyi ng of
uncertainty fromthe commttee. And | think we're going to
work hard internally, and we nmay cone back and find out
fromyour group if we got it right. But we want to nmake
sure that we haven't crossed over beyond into the crying
wol f because crying wol f underm nes every precaution and
warning and all of the other, if you wll, advisory or
hortatory things that FDA puts in all of our nedication
gui des and healthcare provider letters and all these sorts
of things.

So I think we want to be very careful. W
don't want to be overly careful. | nean, we want bal ance
is basically what |I'msaying. Dr. Fost actually nentioned
that when thalidom de was brought up. He said this is not
thalidomde | think, something to that effect, that we need
to think of a neasured comuni cation response for the
I nformati on we have got.

So | think the commttee has worked very hard
today, given us a lot of good information. You' ve not only

westled with the science, but probably you' ve westled
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with the even greater difficult issue of societal values,
that is, how nuch do we want to know t hings, how nuch are
we wlling to spend, subject kids to different sorts of
things to learn about them It's a difficult area when
we're working with uncertainty, and we'll be working with
t he conpanies and we may well cone back to you to see if

we' ve been able to convey the uncertainty in an appropriate

manner .
Thank you.
DR. CHESNEY: Thank you very nuch for putting
it in the broader perspective. | think we realize that

when we cone, you ask us to | ook at sonething very focused,
and we don't have necessarily the perspective that you do.
But we thank you for bringing it to us.

| also want to thank you for educating us in
anci ent nor es.

| also have a comment that if anybody on the
panel needs a cab and didn't sign up there will be a desk
in the |obby that's got an FDA | abel on it and they w |
hel p find a cab.

| thank everybody on the panel very, very nuch
for all your coments. | think it was a very informative
session. Thank you.

(Wher eupon, at 2:55 p.m, the subconm ttee was

adj our ned.)



