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PROCEEDI NGS (1:00 p.m)

DR. DRAKE: | would like to ask everybody to
take their seat and pl ease assenbl e.

Wel come to the Dermatol ogic and Ophthal m ¢
Drugs Advisory Board neeting nunmber 51. This is an open
sessi on regardi ng NDA 20-965, Levul an Kerastick for
topi cal sol ution.

The first thing | will do is identify nyself.

I'"'mLynn Drake. |'m professor and chair of the

Department of Dermatol ogy at the University of Okl ahoma
Heal th Sci ences Center, and also hold a position of
| ecturer at Harvard Medical School, Mssachusetts
General Hospital

| would like the panel to introduce
thensel ves. | know you' ve done this before these last 2
days, but we have new players, so | would very nuch
appreciate it if you would identify yourself by name and
position, as well as what you do.

Dr. Stern, would you pl ease start?

DR. STERN: Okay. |'m Robert Stern. I1'ma
prof essor of dermatol ogy at the Harvard Medi cal School

at the Beth | srael Deaconess Medi cal Center.

FRIEDMAN & ASSOCIATES, COURT REPORTERS
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DR. MLLER I'mFred MIller. |'mdirector
of dermatol ogy at Geisinger Medical Center, Danville,
Pennsyl vani a.

DR. Di Gl OVANNA: John Di G ovanna. |'m
di rector of the Division of Dermatopharnmacol ogy at Brown
University, and an adjunct investigator at N AMS of NI H.

MS. COHEN: | don't know what to say with al
t hose things. |'m Susan Cohen. |'m a consuner nemnber,
and | al so spend sone tine at the state attorney's
office in Montgonmery County.

DR. LI M I'"m Henry Lim chairman of
der mat ol ogy, Henry Ford Hospital, Detroit, M chigan.

DR. JORDON: Dr. Bob Jordon, professor and
chai rman, Departnment of Dermatol ogy, University of Texas
Medi cal School, Houston.

DR. MGUIRE: |'mJoe McCGuire, professor of
der mat ol ogy and pedi atrics at Stanford University.

MS. RILEY: [|I'm Tracy Riley. |'mthe
secretary of the Dermatol ogic and Opht hal m ¢ Drugs
Advi sory Committee. |'mw th FDA

DR. KILPATRICK: JimKil patrick, professor of

bi ostatistics at the Medical College of Virginia.
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DR. M NDEL: Joel M ndel, professor of
opht hal nol ogy and pharmacol ogy at Mount Sinai Medi cal
Center, New YorKk.

DR. LAVIN:. Philip Lavin, a biostatistician

with Boston Biostatistics,

and on the faculty

of Harvard

Medi cal School .

MR. FELTEN: |'m not on the panel.

DR. DRAKE: That's all right. You're at the
t abl e.

MR. FELTEN: |I'm Richard Felten. |'mthe
device reviewer for the NDA.

MS. FARR: Shahla Farr. |'mthe
bi ostatistical reviewer, FDA.

DR. OKUN: |I'm Marty Okun, the medical
reviewer for this NDA.

DR. WLKIN: Jon WIkin, Dermatol ogic and
Dental Division Director.

DR. DRAKE: Thank you.

| am going to announce a slight deviation in

t he order of business.

Not in the order, but

| want to

announce the fact that we'll probably not take a formal

break this afternoon in the interest of conpleting this

FRIEDMAN & ASSOCIATES, COURT REPORTERS
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deliberation in a tinmely manner. So for those of you
t hat need a break, please feel free to just sort of slip
out and take one.

And | would like nowto ask -- oh, |I'msorry.

Dr. Abel just joined us.

Woul d you mind identifying yourself and your
affiliation?

DR. ABEL: Elizabeth Abel, dermatol ogy,
clinical professor of dermatol ogy at Stanford
Uni versity.

DR. DRAKE: Thank you.

"' m now goi ng to ask our executive secretary,
Tracy Riley, to give the conflict of interest statenent.

MS. RILEY: Good afternoon. The follow ng
announcenent addresses the issue of conflict of interest
with regard to this neeting and is nmade a part of the
record to preclude even the appearance of such at this
neeti ng.

Based on the subm tted agenda and i nformation
provi ded by the participants, the agency has determ ned
that all reported interests in firnms regul ated by the

Center for Drug Evaluation and Research present no
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potential for conflict of interest at this neeting.

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

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

Thank you.

DR. DRAKE: Thank you, Ms. Riley.

|"d like to ask Dr. Jonathan WIlkin to give
his opening and introductory remarks about our business
t oday.

DR. WLKIN  Thank you, Dr. Drake.

The questions for this afternoon are |argely
directed to | abeling issues. The agency has al ready
cone to the conclusion regarding the approvability of
this product. So I'Il not read these in the interest of

tine at this time, but the commttee has had these to
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revi ew.

DR. DRAKE: Thank you, Dr. W/ kin.

The comm ttee has the questions before them
and the issues presented before them so what |'d |ike

to do nowis go to the open public hearing. W've had
no witten requests for appearances today; however, the
invitation is open for anybody to approach the open m ke
that wishes to. |If so, I would |like you to identify
yourself and any conflicts of interest or financial ties
to the issue being discussed today.

(No response.)

DR. DRAKE: Seeing none, | think we'll nove
forward, then, with the rest of the program and | woul d
like to nmove now to the sponsor's presentation. It's
DUSA Pharmaceuticals, and are you Sanuel Swetl and?

MR. SWETLAND: Yes.

DR. DRAKE: Hi. Wlcone. | would ask you to
i ntroduce yourself and all your fellow presenters, as
wel | as your role.

And first thing, would you tell ne what D U
S-A stands for?

MR. SWETLAND: D-U-S-A is DUSA, and that's

FRIEDMAN & ASSOCIATES, COURT REPORTERS
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the name of the conpany.

DR. DRAKE: That is the whole name of the
conpany?

MR. SWETLAND: DUSA Pharmaceuticals, Inc.

DR. DRAKE: Thank you.

MR. SWETLAND: Thank you

"' m Sam Swet | and of Guidelines, Inc. | ama
regul atory consultant for DUSA Pharmaceuticals, and
today we are here to discuss -- the first slide, please
-- today we're here to di scuss DUSA Pharnaceutical s' NDA

for Levul an Kerastick for topical solution, 20

percent --

DR. DRAKE: Can you excuse ne just one
moment ?

We need to have that off. There you go.
Thank you.

MR. SVEETLAND: NDA No. 20-965.

The Levul an Kerastick in conjunction with the
BLU-U blue |ight photodynam c therapy illum nator
conpri se a drug/device conbination product. The primary
node of action for the conbinati on product has been

determ ned to be that of a drug, and the Center for Drug

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




15

Eval uati on and Research has been given adm nistrative
jurisdiction over the conbination product. However, the
Center for Devices and Radi ol ogi cal Health has review
responsibilities for the prenmarket approval application
for the device conponent.

This is a slide of an outline of the
sponsor's presentation today. | will present sone
housekeepi ng i ssues and a brief introduction to the
Levul an Kerastick NDA. Follow ng ny presentation, Dr.
Stuart Marcus of DUSA Pharmaceuticals will present an
overvi ew of the Levul an photodynam c therapy. Next, Dr.
Al lyn Gol ub, also of Guidelines, Inc., will present the
phar macol ogy and toxicol ogy information that was
submtted as part of the NDA. Then Dr. Marcus w ||
return to present the Phase | and Phase Il clinical
study. Qur |ast speaker today will be Dr. Dani el
Pi acquadi o of Therapeutics, Inc., and the University of
California at San Diego. He was one of the clinical
i nvestigators in our Phase Ill program and Dr.
Piacquadio will present the Phase Ill clinical data for
the Levul an Kerasti ck.

This slide just gives a few definitions for

FRIEDMAN & ASSOCIATES, COURT REPORTERS
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sonme terns that will be used throughout our
presentation. Levulan is the registered trademark for
DUSA Pharmaceutical s’ brand of the active drug
substance, am nol evulinic acid hydrochloride, or ALA
HCl. The Kerastick is the trade name for DUSA's topical
appl i cator dosage form BLU-Uis the trade nane for
DUSA's blue |ight photodynam c therapy illum nator. ALA
will be used to refer to the endogenous form of

am nol evulinic acid. And, finally, PDT stands for

phot odynam c t herapy.

The Levul an Kerastick for topical solution,
pl us blue light irradiation using the BLU-U blue Iight
phot odynam c therapy illumnator, is indicated for the
treatment of actinic keratoses of the face and scal p.
The drug conponent of the conbination product is the
Levul an Kerastick. The Kerastick was specifically
desi gned to segregate the active drug powder fromthe
topi cal solution vehicle during distribution and
storage, and to allow the rapid-add m xture of the two
conponents just prior to its use.

Since this is a novel dosage form we brought

al ong a display containing the various conponents of the
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Kerastick, and we'll just pass a few of those around the
room In the nmeantime, this is a picture of the
di spl ay.

The Kerastick is conprised of a
der mat ol ogi cal applicator tip and a flexible plastic
appl i cator tube containing two seal ed gl ass anpul es.
The gl ass anpul es contain the appropriate amunt of the
active drug substance and the topical solution vehicle,
when m xed together, to produce a 20 percent
wei ght/vol ume topical solution. The glass tubes inside
t he applicator are shown over here on the right. This
is placed within a protective cardboard sleeve, with a
cardboard cap that covers the applicator tip during
shi ppi ng and st orage.

The drug application is conducted in the
physician's office by the physician or health
prof essional, and at the time of admnistration the two
gl ass anpul es are crushed through the applicator sleeve
by pressing at the locations printed on the |abel, and
the contents are m xed by shaking. Then the cardboard
cap is renmoved, and the solution is applied to the

target lesion by gently dabbing the lesion with the tip
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such that it wets the |esion, but does not drip or run.

The second conponent of the drug/device
conbination is the BLU-U blue |ight photodynam c therapy
illumnator. Pictured here is one of the clinical units
that was used in the Phase Il1l clinical trials. The
BLU-U is a conpact non-laser |ight source that was
specifically designed to provide uniformdistribution of
blue light to the patient's face or scalp at a noni nal
wavel ength of 417 nanoneters and a power density of 10
mlliwatts per centimeter squared. A premarket approval
application has been submtted to CDRH and has been
reviewed by that center.

Now I'd like to turn the presentation over to
Dr. Marcus to describe how these drug and devi ce
conmponents will be used in Levul an photodynam c therapy.

DR. MARCUS: Thank you, M. Swetl and.

"' mgoing to introduce the section of this
presentation dealing with the photodynam ¢ therapy using
Levul an and blue light. The first part will discuss the
background nechani sm and the pharnmacoki netics, as well
as dose adm ni stered and pharmtox. The second part

will discuss the Phase Il clinical trials, which
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i nvol ved both drug dose ranging and blue |ight dose
ranging. And, lastly, there will be discussion of the
pivotal clinical trials utilizing the Levul an Kerastick
and the blue |ight source.

ALA, am nol evulinic acid, is an endogenous
nol ecule, and it's not a new nolecule, but in the form
of Levulan, it is a new chem cal entity and a new drug.

There is an extensive worldwide literature on

phot odynam ¢ t herapy using topical and system c

am nol evulinic acid hydrochloride, and this nolecule is
rather unique in that there are two clinical conditions
whi ch may be | ooked upon as human nodel s of chronic
exposure to system cally overdose ALA and

pr ot opor phyrin, acute intermttent porphyria for chronic
overdosi ng of system c ALA and porphobilinogen, and

eryt hropoi etic protoporphyria as a nodel for chronic
lifetinme overdosing of protoporphyrin-9.

Phot odynami ¢ therapy is a type of
phot ochenot herapy, which is a two-stage process, in that
t he photosensitizer is delivered and then activated by
light. However, photodynam c therapy differs from other

fornms of photochenotherapy by its requirenments for
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oxygen. The therapeutic effects of photodynam c therapy
are thought to be due to the production of singlet
oxygen through the transfer of |ight energy through the
phot osensitizer to ground-state oxygen.

Usi ng an endogenous photosensitizer such as
ALA involves the following steps: Levulan is taken up
by cells, converted first to ALA and then to
pr ot opor phyrin, which is a potent photosensitizer. As
it accunul ates, cells such as precancerous, malignant,
or fast-growing cells can be identified by a
characteristic fluorescence of protoporphyrin-9. And
then if you expose those cells which accunul ate
prot opor phyrin-9 to an intense |ight of appropriate
wavel engt h and energy, the PDT effect occurs, leading to
cell death. In the case of Levulan PDT, the selective
t herapeutic benefit occurs due to selective drug
application, followed by the accunmul ati on of
pr ot opor phyrin-9 in the target cells.

This is the hene pat hway, show ng
am nol evulinic acid as the first committed nolecule in
t hat pathway. The control point for the pathway is the

regul ati on of ALA synthesis through ALA synt hase
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regul ati on by the nol ecul e heme, which is above the
screen. \When ALA is added exogenously, it bypasses the
control point, and enzynmes which are constitutively
present, represented by the red line, are converted to
prot opor phyrin-9, which, through the addition of iron by
ferrochel at ase, becones the non-photosensitizing
nmol ecul e hene.
This is a sinplification of protoporphyrin-9
accunul ation, which we like to call the Levul an
t herapeutic pathway. |t shows the Levul an Kerastick
appl ying ALA hydrochloride to the skin surface, which
t hen becones ALA and enters the system after the control
point. |It's then rapidly converted to protoporphyrin-9.
Pr ot opor phyrin-9 builds up rapidly, exceeding the
capacity of ferrochelatase to renove it, and, therefore,
accurmul ates within the systemwhen |light is then shone
on the system such as the BLU-U. The therapeutic
benefit occurs through the production of singlet oxygen.
But one nust renenber that ferrochel atase
provi des an escape nmechani sm by whi ch excess
prot opor phyrin-9 is rapidly converted, then, to hene,

which is a non-photosensitizer. Also, the very active
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shining of light on protoporphyrin-9 for PDT produces a
phot obl eachi ng effect, renoving excess drug.

|"d |ike now to introduce Dr. Allyn Gol ub,
who wi || speak

DR. GOLUB: Thank you, Dr. Marcus.

My presentation today will be divided into
two sections. First, I'd like to discuss the
phar macoki netics/ bioavailability and how we estinate
the dose of Levulan that's adm nistered topically.
Secondly, 1"l briefly discuss the preclinical
t oxi col ogy studies that were conducted with this
conpound.

As Dr. Marcus indicated, am nolevulinic acid
is a well-descri bed endogenous conpound that's found in
virtually all living organisms as a precursor in the
por phyrin biosynthetic pathway | eading to the formation
of heme and chl orophyl | .

For pharmaceuti cal purposes, we use the
hydrochl ori de salt of am nolevulinic acid, just known as
Levulan. This is an odorless, white to off-white
crystalline powder with a nol ecul ar wei ght of 167.59.

It's freely soluble in water, slightly soluble in

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




23

al cohol, and practically insoluble in nost organic
solvents. The drug conpletely dissociates in aqueous
solution, leading to a solution with Iow pH  The
primary degradation product in solution is pyrazine 2, 5-
di propionic acid that's forned by the autocondensation
of two am nol evulinic acid nolecules.

The vehicle for Levulan adm nistration is
conpri sed of common der mat ol ogi cal exci pi ents and has
about 50 percent al cohol.

St udi es were done in both humans and dogs to
characterize the system c bioavailability and
phar macoki netics of Levulan to basically confirmwhat's
already well described in the literature. In this
particular slide, we're showing the results froma study
in six normal male volunteers who were adm ni stered 128
mlligrams of Levulan intravenously and orally, and the
time concentration curve generated over a period of 8
hours. The inportant information on this slide is that
the drug is very rapidly cleared fromthe systemc
circulation that occurs follow ng both intravenous and
oral absorption, and that the oral bioavailability is

| ower than the area under the curve for the intravenous
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dose; in fact, it's about 60 percent bioavailable in
this particular study.

This table summari zes the results fromthat
human study as well as a dog study. The IV half-life
here was about 50 m nutes, very rapidly excreted. In
the dog it was about 20 mi nutes. The PO half-life was
about 40 mnutes in both species. And the relative
bi oavail ability, as | said, was 60 percent in the humans
in that study, and about 40 percent in the dogs.

| should nention that we al so nonitored
prot oporphyrin levels in this study. The levels were
very, very low, they were erratic, and beyond 12 hours
they were undetectable at the limts of the sensitivity
of the assays that we used.

Based on the wealth of data that we've
generated in our devel opnental process, we're able to
estimate the anount of Levul an that would be
adm ni stered topically using the Kerastick as directed
in the package insert and its potential systemc
availability. Fromin vitro studies, several that were
done during product devel opnent, we've cal cul ated t hat

approximately 2 mlligrans per centinmeter squared of
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Levulan will be applied in two successive applications
as directed in the package insert.

In our Phase Il studies, ALA-007 and -017, we
carefully nmeasured the AK |l esion surface area that was
random y chosen for application of the drug. This
turned out to be approximately half a square centinmeter
per lesion. In our Phase Ill studies, ALA-018 and -019,
physi ci ans were allowed to apply the drug to four to 15
| esi ons per patient. Seventy-five percent of the
applications were | ess than 10 | esions, but we're going
to err on the high side and assune, let's say, 15
| esions are applied per patient. As a matter of fact,
all of these values were chosen to be on the high side
of the nunmbers that we cal cul at ed.

So sinply by nmultiplying the quantity of
Levul an applied times the lesion surface area that it's
being applied to, times the total nunmber of AK | esions
treated, we can cal cul ate that approximtely 15
mlligrams of Levul an would be applied per patient, and
that's equivalent to about 12 mlligrans of ALA. You
divide that for a 70-kilogramindividual, and it

indicates that less than .2 mlligrams per kil ogram of
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am nol evulinic acid would be applied to the patient.

Now, we've done in vitro studies through
cadaver skin, again, using exactly the nethodol ogy
descri bed in the package insert for application in the
Levul an topical vehicle, both to intact and stripped
cadaver skin, in which the stratum corneum was renoved.

In intact skin, we see about -- and this, again, is on
the high side -- approximately 2 percent of the drug
passes through the skin into the receptor fluid over a
16- hour dosing interval. In stripped skin, in which the
stratum corneumis totally renmoved, we see upwards of 30
percent over 16 hours. However, even if we assunme 100
percent of that 12 mlligranms of ALA is absorbed
system cally, we calculate that that would be only about
3.5 percent of this nunmber, 350 mlligrans per day,
which is believed to be synthesized by the human body to
support endogenous henme synthesis.

Wth these nunbers in mind now, let's turn to
the preclinical toxicology programthat was conducted
for the drug.

Acute toxicity studies were initially done in

nouse, rat, and dog. In mce and rats, doses up to 300
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mlligranms per kilogram were adm nistered intravenously
with no adverse effects. This was a standard battery of
measurenments that was used to characterize the -- these
studies were GLP studies. In the dog, 100 mlIligrans
per kilogramled to some excessive salivation and

vom ting and transiently increased aspartate and al ani ne
am notransferase activities, particularly at the 100-
mlligramper-kilogram dose. These increases were
judged to be mld to noderate and were very transient,

| asted for a very short period of tinme.

In the skin studies that were conducted with
this product, we did subcutaneous adni nistration of the
drug up to 1,000 mlligrams, a gram per Kkilogram and
found dose-dependent irritation and/or the formati on of
| esions at the site of injection. There were no other
system c findings nmade, and these effects were judged to
be a result of the high ionic strength and | ow pH of the
sol utions that were adm ni stered.

In rabbits, we have evaluated topically the
effects of the topical solution and the topical cream
The results in both of these studies, up to 30 percent

ALA showed slight to noderate dermal irritation with
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both the vehicle and the fornulation.

|"d like to focus a little bit further on
this study, the topical solution, because this is the
product that's under consideration here.

There were 20 mal e and 20 fermal e rabbits in
t he study. The body wei ght was approxi mately 2
kil ograms. The drug application area was over 180
square centinmeters on the back of the animal. The skin
was prepared by clipping it free of hair, and then the
epi derm s was abraded to allow penetration of the drug
through the stratum corneum As | indicated, doses up
to 30 percent of the topical solution were applied. It
was applied at a dose of 2 granms of the solution per
kil ogram of ani mal body wei ght under occlusion. There
was no |ight exposure in the study, but the skin was
conpletely occluded for a period of 24 hours.

This table sunmarizes the results found in
this study. You see even with vehicle there was slight
to noderate erythema. That tended to increase to
noderate at the highest concentration. There was sone
edemn, desquamation, and coriaceousness and fissuring

actually occurred primarily at the highest dose. In
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general there was only slight to noderate irritation
detected in the study under pretty stringent conditions,
under occlusion for 24 hours.
Finally, a battery of nutagenicity protocols
has been conducted with the Levul an product. This
i ncludes the salnonella, E. coli, and manmal i an
m crosonme reverse nutation assay, which is also known as
the Ames test, at doses up to 5,000 m crograns per
pl ate, plus or m nus metabolic activation. The end
result of this study was that there was no increase in
revertants.
| should nention this says, "with a
confirmatory assay."” All of these assays were done
twice in succession, a conplete replicate of the study,
just to confirmthe results obtained the first tine.
Simlarly, an Ames test with solar |ight
radi ation to | ook for photoproducts of ALA during
i ncubati on was conducted up to 5,000 m crograns per
pl ate. Again, no increase in revertants, with or
wi t hout solar light radiation. Muse |ynmphoma al so was
negative, plus or mnus netabolic activation. There's

no evidence in these studies that there is nutagenicity.
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And, finally, in the in vivo nouse m cronucl eus assay,
not only was there no increase in mcronuclei,
indicating | ow or no potential for genotoxicity, but
al so the dose of 1,600 mIligrams per kil ogramwas well
tolerated by the animals in the study. So overall it
showed a very confortable side effect spectrum

Now I "Il turn the program back to Dr. Marcus,
who will describe the Phase |I and Il studies that were
done with this conpound.

DR. MARCUS: Thank you, Dr. Drake, and thank
you, Dr. Gol ub.

"Il be starting off the clinical data
summary with the controlled clinical trials that were
used to support and define the Phase |1l pivotal study.

The first was a Phase Il |ight dose ranging
study using blue light and 20 percent topical Levul an
solution. ALA-007's study design was of a random zed,
vehi cl e-control |l ed, and investigator-blinded rmulticenter
study in which the Levul an solution was applied to
i ndi vidual AK |l esions on 36 patients. There were three
clinical trial sites, and because two | esions were

treated with either Levulan or vehicle, the conplete
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pati ent response was judged to be as patients with 100
percent of AK | esions cleared.

At Week 8, which is the primary efficacy tine
point, there is a trend, as you can see. The blue |ight

doses were 2, 5, and 10 joul es per square centineter,

delivered at either 3, 5, or 10 mlliwatts per square
centimeter power density. |If you |ook at the 10-
mlliwatts-per-square-centineter bar, you see a trend

toward a dose/response with a maxi mal dose/response of
80 percent after a single treatment with |ight and drug.

The summary of this study showed, again, up
to 80 percent of patients conpletely responded to a
single treatnment with topical Levulan and blue |ight,
and 10 joul es per square centineter delivered at the
hi ghest power density provided the best results in that
st udy.

In the safety profile, mld to noderate
stinging and burning was observed, nostly during |ight
treatment, and this will prove to be a constant
t hroughout the studies you'll be seeing this afternoon.

There were no treatnent-related significant adverse

events and no system c photosensitivity observed.

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




32

Anot her blue light dose ranging study was
done as a safety study, ALA-016. Again, this was a
randonm zed, vehicle-controlled, investigator-blinded
multi center study, with 64 patients random zed. Here
the 20 percent Levul an solution was applied to a 25-
square-centinmeter area of skin containing three to seven
AKs, photodamaged skin. There were three clinical
sites, as before, and here, because of the |arger nunber
of AKs treated, we were able to define the conplete
patient response as patients having greater than or
equal to 75 percent of their |esions conpletely cleared.

The results of this study show that, again,
if you |look at the 10-m | liwatts-per-square-centineter
bar, we saw 100 percent responses in all three doses of
l'ight, but the npbst consistent result was 100 percent
response at 10 joul es per square centineter.

In this study, up to 100 percent of the
patients, by our definition, conpletely responded to a
single treatnment with topical 20 percent Levul an and
blue light. Again, 10 joules per square centineter gave
the best result, and this, of course, was consistent

with the first blue |ight dose rangi ng study.
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In the safety results -- and this was done as
a safety study -- there was stinging and burning during
l'ight treatnment, and there were no treatnent-rel ated
signi ficant adverse events or systen c photosensitivity.

However, the disconfort of stinging and burning was
increased as a result of applying Levulan 20 percent
solution to a larger area than single AKs, individual
AKs, and in this study 6 percent of the patients had PDT
treatment term nated early, and 9 percent reduced the
power density due to the disconfort of stinging and
burning as a result of the larger-area application. W
took that as support of the |abeling statenent to apply
Levul an sol ution to individual AKs.

A Phase |1 drug dose rangi ng study was
carried out using blue light at 10 joul es per square
centimeter, delivered at 10 mlliwatts per centinmeter.
In this study, we evaluated the safety and efficacy of
Levul an topical solution at 2.5, 5, 10, 20, and 30
percent wei ght-to-volume solution. Again, this was
randoni zed, vehicle-controlled, and investigator-
bl i nded, and nulticenter, but this one was the first

study statistically sized to detect the difference
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bet ween Levul an 5 percent and Levul an 20 percent
solutions. One hundred and twenty-four patients were
accrued to this study fromeight clinical trial sites.

Next .

Here are the efficacy results, graphed by
both | esion response rate and patient response rate,
usi ng patients who have greater than or equal to 75
percent of their |esions conpletely clearing judged as
patient conpl ete responders. As you can see, there is a
dose/ response evident in the study, with a plateau
enmergi ng at 10, 20, and 30 percent. For the patient
responders, the best dose was 20 percent in this study.

Al three 10, 20, and 30 percent Levul an
solution concentrations were significantly better than
the 5 percent solution, and that's shown here.

In the safety study, because of a |arger
number of patients, we were better able to characterize
t he stinging and burning, and, again, there was
primarily stinging and burning during the Iight
treatment, but it was very subjective. There was no
cl ear drug dose/response. It was also transient and

resolved rather rapidly on the term nation of |ight
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treatment. There were no treatnment-related significant
adverse events and no system c photosensitivity again,
and the fact that there was no clear drug dose/response
to the burning and stinging is shown by the fact that
two patients out of 124 had their PDT treatnent

term nated early for disconfort, or burning and
stinging, but one had 2.5 percent Levul an applied and
one had 20 percent.

We were also able to objectively characterize
what is termed the PDT response to Levulan PDT, and it
consists of |lesional erythemn and edemn, which peak 24
hours after the light treatnent, it's transient, and
rarely, if ever, requires nedication.

The conclusion fromthese Phase Il studies
was that we would use Levul an 20 percent topica
solution and blue light at a dose of 10 joul es per
square centineter, delivered at 10 mlliwatts per square
centimeter, for the Phase IIl pivotal trial.

l"d like nowto call Dr. Dan Piacquadio to
di scuss the Phase IIl clinical trial design, safety, and
efficacy results.

DR. DRAKE: Dr. Lim you have a question for
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clarification?

DR. LIM darification, yes.

On the 016 and 017 study, you have, | think,
six patients and two patients stopping treatnment before
treatment was conpl eted because of the stinging
sensation. Wre those patients included in your data
anal ysis, or were they dropped from data anal ysi s?

DR. MARCUS: They were dropped fromthat data
anal ysis of that study. But I think we'll have a fuller
report of all patients in the Phase |11 study.

DR. PI ACQUADI O Thank you.

"Il apol ogize in advance for any coughing or
hacking. | have a bit of a cold with postnasal drip,
but I think we'll be all right.

| have the pleasure today to present the data
for this trial. 1t's unusual to have the chance to talk
about a new class of therapy in dermatol ogy, and |
appreci ate the opportunity for DUSA Pharnmaceuti cal s
inviting me to speak here today.

Basically this pivotal trial was divided into
two Phase |11 studies of photodynam c therapy wth

Levul an topical solution and visible blue light in the

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




37

treatment of nmultiple actinic keratoses of the face and
scal p. The objective of these two pivotal studies was
to prove the safety and efficacy of Levulan 20 percent
solution and the 10-j oul es-per-centineter-squared bl ue
light delivered at 10 mlliwatts per centineter squared
in the treatnment of multiple actinic keratoses, again,
of the face and scal p.

"Il now tal k about a few of the key el enents
of the design. These Phase Il studies were vehicle-
controll ed, investigator-blinded, nulticenter,
random zed, uneven parallel group studies in patients
with nultiple AKs of the face and scal p. The aggregate
enrol | ment was 243 patients for both trials, and, again,
all qualifying with four to 15 target |esions on the
face or scalp area.

This is an outline of the procedures
t hroughout the trial. There are a few key points of
note. The duration of the trial was 12 weeks. There
were two treatnment opportunities, one at baseline and
anot her at Week 8. The Wek 8 treatnment point was for
those |l esions, be it active or vehicle-treated, that did

not fully respond. And then during the course of the
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study, adverse events in PDT response were docunented at
every visit.

Wth respect to both of these trials, a very
experienced group of clinicians well known for their
activity in the clinical research arena was incorporated
into both trials, and they represented a diverse
geographic distribution as well.

Now we're going to review sone of the
hi ghl i ghts of the key inclusion and exclusion criteria
that were applied. 1In this trial, male or non-pregnant
femal e out patients over the age of 18 years were
enroll ed. Fenales were either postnenopausal,
surgically sterile, or were using an acceptable form of
medi cal contraception and had a negative urine pregnancy
test to enter the trial. And, again, they all net the
sane criteria of having four to 15 target |esions on the
face or scalp

Wth respect to key exclusion criteria,
patients with a history of cutaneous photosensitization,
por phyria, hypersensitivity to porphyrins, or
phot oder mat osi s were excluded. Any use of

phot osensitizing drugs and very thick or markedly
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hyper keratotic actinic keratoses were excluded. Now,
the AKs were graded on a scale of 1, 2, and 3.

Moder ately hyperkeratotic | esions were treated, and
we'll see some photos of those cases.

Primary exclusion criteria regardi ng use of
ot her therapeutic nodalities before entry in the trial
are highlighted here. Wthin a 2-week period, topical
medi cati ons such as steroids, al pha-hydroxy acids, or
retinoids were excluded. Wthin 4 weeks, systemc
steroid therapy was precluded, and within the 2-nonth
category, cryotherapy, |aser therapy, chem cal peel,
topical 5-FU or Actinex treatnment, system c treatnment
wi th chenot herapeutic agents or any ot her
i mmunonodul ating drug or system c retinoids were
excl uded.

Now we're going to talk a little bit about
the activities at sone of the key visits throughout the
trial. One of the things to note in this trial design
is, since PDT is an obvious therapeutic event, you can
usually see it, this study design incorporated the use
of both unblinded as well as blinded investigators. For

this initial Baseline Visit A which occurred 14 to 18
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hours prior to light treatnment and within 2 weeks of the
original screening visit, again, the four to 15 target

| esions were identified. They were nunbered,

docunment ed, and graded by the eval uator, and photographs
were al so taken. Then, at that point in tinme, any PDT-
i ke characteristics were eval uated.

The next activity at that visit was for the
unbl i nded i nvestigator only. Key activities included
drug or vehicle application as per the protocol, which
we'll talk about in a noment. Concomtant medications
or adverse events were noted. And, nost inportantly,
the patients were told to avoid |ight exposure and not
to wash the areas where the drug was appli ed.

This is a denonstration of the application,
and as Sam had tal ked about before, it's a pretty sinple
tool to use. There are two marking points on this
cylinder that show you where to break the two anpul es
within it. Then you shake for a period of 2 to 3
m nutes to m x the drug adequately, and then you
basically sinply dab on each actinic |esion
individually, and in this trial that procedure was

perfornmed twi ce for each of the individual |lesions. It

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




41
was very sinple, easy to control, well tolerated by the
patients.

Now we're noving on to the Baseline Visit B
activities. Again, you should note that this is an
unbl i nded investigator activity. This is referring to
t he pretreatnment assessnment, which is basically 14 to 18
hours after application of Levulan. At that tine
clinical signs of cutaneous reactivity with respect to
erythemn, edemn, stinging and burning were eval uated on
the 0 to 3 scale, shown here. Simlarly, at that same
visit, again, by the unblinded investigator, patients’
subj ective evaluation of stinging and burning intensity
associated with the target |esions was graded on a
simlar scale, 0 to 3, none, mld, noderate, severe.

Now with respect to the |ight treatnent
aspect of this visit, again, perforned by the unblinded
i nvestigator, the target |lesions were rinsed off, then
patted dry, and then they all received the uniformlight
treatment as specified in the protocol, the 10 joules
per centimeter squared at a power density of 10
mlliwatts per centinmeter squared, for approxi mately

1, 000 seconds, or 16 m nutes and 40 seconds, of
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treatment |ight tine.

This is an exanple of a patient receiving
i ght therapy. You can see a nice, uniform application
of light over the treatnent zone, which is the face in
this case. In general the light is actually very easy
to use and convenient for the patient as well.

Moving on to Baseline Visit B for the
unbl i nded i nvestigator with respect to actually
characterizing the PDT response, there were two key
areas of note, objective and subjective criteria,
| ooking at the clinical manifestations of the PDT
response reviewed earlier as well as by Dr. Marcus, and
then the subjective assessnent of stinging and burning.

Wth respect to the stinging and burning, that
assessnment was done tenporally during the entire
treatment at 1, 6, and 11 m nutes. Later when we start
tal ki ng about the actual data results, if a patient had
a severe notation at one of the tine franes, they were
frequently amal gamated or tal ked about having a severe
burni ng or stinging response.

But what's inportant to note is that this is

a tenporal event, and actually when you treated these
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patients, in general the reaction froma stinging and
burni ng perspective was really mld to noderate. It was
very unusual to have a patient react such that they
wanted to discontinue the treatnment. |In fact, there
were only six subjects throughout the trial.

Anot her problem here is the variability of
the definition of what severe, noderate, ml|d neans.
There were no definitions given, and this is not a
"professional" evaluator, it's a patient, and we al
know the variability of what that definition or word
means to each person.

Additionally, and lastly, at this visit other
PDT-1i ke reactions -- crusting, scaling, et cetera --
wer e al so eval uat ed.

Fol l ow-up visits were at 24 hours, as well as
at Week 1, 4, 8, and 12, respectively. Efficacy
eval uation, again, was the domain of the blinded
i nvestigator, performed at Wek 4, 8, and 12, and,
again, to assure the blinding, separate case report
forms were used here so that that eval uator had no
knowl edge of the unblinded investigator's activity in

the trial. Assessnments of the PDT response were al so
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done, as well as adverse events and concom t ant
medi cati ons.

Now we're going to tal k about the efficacy
paranmeters for this study. The primary efficacy
paranmeters are highlighted in this slide. Basically
we're | ooking at |esion counts perforned at baseline, as
well as followup visits at Week 4, 8, and 12,
respectively. And for the purposes of this trial, the
protocol defined Week 8 as the primary tenporal efficacy
endpoi nt. Anal yses included the percent of |esions that
conpletely responded, the percent of patients that had a
75 percent or greater reduction in their |esion count,
and the percentage of patients with 100 percent
reduction in their |l esion count.

"Il take a nmoment here to sort of clarify
this nomenclature. |It's alittle confusing the way the
term "conpl ete response” is used in the protocol. In
general when people think of conplete response, they
think of cleared. 1In this first category, that's what
conplete response really refers to, basically clearing
of the Iesion. The other two criteria refer to, of the

|l esions in that patient, four to 15, did 75 percent or
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greater or 100 percent of themtotally clear? And we'l]l
review that when we go to the charts for the efficacy
results.

Secondary efficacy paraneters included the
cosnmetic response of each |esion, again, evaluated at
Week 4, 8, and 12. The overall cosnetic response of
each | esion was, again, graded on a four-point scale,
fromexcellent to poor, as shown. And the patient
eval uati on of cosnetic response was al so perfornmed, but
only at the Week 12 time point.

Now, for those patients that did not have al
their lesions conpletely respond, be they drug-treated
or vehicle-treated, they were retreated at Wek 8 using
t he same net hodol ogy as the baseline visit that we
reviewed earlier. These patients also had repeat
foll ow-ups at 24 hours, as well as one week |later, at
Week 9.

Now, the inportance of this slide is it shows
the disposition of patients in both pivotal trials. Of
note, | think, there were 243 patients enrolled, of
which only 10 in aggregate discontinued fromthe trial.

Whenever you have a trial that really only has a
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t herapeutic intervention of benefit sort of at the
begi nning of the trial and nothing for 12 additional
weeks, to have a dropout rate in the range of 4 to 5
percent is pretty unusual.

The other thing to note here in this trial is
that the distribution of dropouts for both the vehicle
and Levul an treatnment categories were essentially
equi val ent, and, simlarly, there was no real trend with
respect to the reasons for discontinuation in either of
t he groups, be they vehicle or active.

Now, this is a bar chart that summrizes the
efficacy results per the protocol. Wat we have here on
the X axis is the 018 data and the 019, and then the
pool ed data of both studies together. This goes to the
issue of alittle bit of confusion, at |east for ne,
with respect to nomenclature, using this term"conplete
response” that has a variety of definitions. | think
it's easier to view this as the response percentage
based upon two criteria that are outlined to the right.

The turquoi se-colored bar refers to those patients
where 75 percent or nore of all the lesions treated in

that individual, be it four to 15, cl eared. The br own
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color refers to those groups of patients where 100
percent or all of the lesions treated in those patients
conpletely resolved. And simlarly for the vehicle-
controll ed groups that are pink and yell ow,
respectively.

Key points of note on this chart, fromny
viewpoint, are as follows. There is basically good
agreenment between the two pivotal trials for both the
active treatnent groups and the vehicle treatnent
groups. There is obviously a marked statistical
di fference between active and vehicle for both studies.

Essentially there is approximtely a 77 percent
response rate when one applies the greater-than-or-
equal -to 75 percent criterion. Wth the nore stringent
100 percent criterion, the rate decreases to
approximately 66 percent. And the vehicle response
rate, irrespective of what criterion is applied, is
sonewhere in the range of 10 to 18 percent.

Now, | know there was a question posed by the
agency regarding the use of these different criteria,
100 percent and 75 percent. As a developer in the realm

of dermatology, it's very rare for us to have great
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t her apeutics where the reasonable clinical endpoint as a
doctor is conplete resolution. The reality is, nost
tools we use in dermatol ogy are nodest in their

t herapeutic intervention. However, when you' re trying
to fully characterize the performance profile of a drug,
it is very helpful to know what is the conmplete
resolution as an endpoint. As a clinician, though, nost
drugs that we use, the expectation clinically is a very
good clinical response, which would probably be, again,
in that area of 75 percent or so.

So to nme both of these variables are very
inportant. One, if I"'mtrying to really get a handle on
the performance index of the drug and want to know what
it does as a perfect therapeutic intervention, the 100
percent criterion is extrenmely helpful. As a clinician
practicing ny craft, the idea of what does that 75
percent |evel nmean is probably nore inportant to ne,
because that gives me an idea of what's reasonable
clinical expectation for using that therapeutic nodality
and under standi ng and maki ng a best-choi ce decision for
my patient.

Now, this is the data for Week 8, and now

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




49

we're going to nove on to the longer tinme point, which
is the Week 12 evaluation. Again, the presentation of
the data is the same. On the X axis, the 018 data and
the 019 data separate, and then pooled together. The Y
axis, again, viewing it as response percent, and the two
different criterion are 75 and 100 percent,

respectively. Very simlar in that we see relatively
consi stent agreenment between the two trial groups in the
mar ked di fference between active and any vehicle effect,
and in the pooled data response, with respect to the
criterion of 75 percent or nore, roughly about an 89
percent response. Applying the 100 percent criterion,
we see approximately a 72 percent response.

Now we're going to |look at a few clinical
photos. This is an actinic keratosis in the
preauricular area. This would be typical of a Gade 2
lesion. It is nmoderately hyperkeratotic.

The next slide we're going to | ook at shows
the response 24 hours after therapy, and this is a
pretty classic PDT-1ike reaction, with diffuse erythem
surroundi ng the |l esion area, maybe scant edema, and in

this particular case, a small anpunt of superficial
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erosion. Now, these characteristics resolve pretty
qui ckly. Healing is usually over several days, with
conplete resolution of any type of sign or synptom
usually within about a week.

This is the sane patient at a Week 12 tine
poi nt, and we can see the area is resolved, with no
residual actinic keratosis remaining.

This is another patient that has a well -
mar gi nat ed, but rough hyperkeratotic |esion that has a
ni ce juxtaposition to her hairline, to identify its
| ocati on. Here, again, at 24 hours we see a simlar PDT
reaction, with scant erythemn, probably a little |ess
erosion, and maybe sone trace edema. And then this is
the Week 8 time point, which was the primary eval uation
time point. There is no residual remining.

This is the final case. The lesion is right
here. It sits between the hairline and these two
| andmar ks, to help orient everyone. Here we see a
simlar response, no erosion, but you can see there's a
little nore diffuse area involved with erythem, and
potentially a little edema. And then, again, here is

the 12-week tinme point, resolution of the |esion.
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A summary of the secondary efficacy
paranmeters with respect to cosnmesis, we can | ook at the
i nvestigator-rated cosnetic response being graded as
excell ent or good. | believe these data are reversed.
The 018 is actually 94 percent, the 019 is 90 percent,
with an average of basically 92 percent, equival ent
between the two trials. Wth respect to patient
eval uation at the Week 12 tinme frame, again, 93 to 94
percent, respectively, for the 018 and 019 trials, a
hi gh degree of correlation between the two eval uators,
experts and subjects.

Wth respect to safety sunmary for the two
trials, the burning and stinging was reported during
PDT, and it peaked during the first mnute. Light
treatment was discontinued in two of 88, or 2 percent,
of the Levul an-treated patients in 018, and four of 93,
or 4 percent, of the Levulan-treated patients in 019.
No significant treatnment-rel ated adverse events were
appreci ated, and, simlarly, no systemc
phot osensitivity was appreci at ed.

Wth respect to the PDT response with regard

to erythemn, it was present in a great majority of
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patients at baseline. After light treatnent, 99 to 100
percent of the patients had erythema, but it quickly
resol ved to near-baseline | evels by Wek 1, and the
majority of it resolved over a few day peri od.

Wth respect to edemn, it was present in a
far | ess nunmber of patients, less than 1 percent, at
baseline. After light treatnent, it was seen in 28 to
41 percent of patients, and the edenma al so resolved to
near - baseline |l evels after one week post-1ight
treat ment.

This slide characterizes the evaluation for
pi gmentation. It basically | ooks at pignentary changes
conpared to baseline, which is not shown, at the Wek 8
and Week 12 time point. O real note here is that in
general the preponderance of |esions, both in the active
Levul an group as well as the vehicle group, have really
no significant change in pignentation. So froma
t herapeutic side effect standpoint, this therapeutic
i ntervention has no net effect on pignmentation.

So in summary, looking at this first bullet,
this applies to applications of that criterion that

refers to 75 percent or greater response rate. Seventy-
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seven percent of patients conpletely responded to
Levul an PDT by Week 8 post-treatnent, increasing to 89
percent by Week 12. |If we apply the nore stringent
criterion of 100 percent, these nunbers change to about
66 and 72 percent, respectively, for Week 8 and Week 12.

Consi stent PDT responses were burning and
stinging during light treatnent and transi ent post-PDT
| esi onal erythema and edema, which, again, resolved at
the baseline levels within one week.

The cosnetic response is deened to be good or
excell ent by the investigators in 92 percent of the
| esions, and that number is in agreement with what the
patients predicted or assessed as well. And, again, no
pi gment ary changes were seen as a result of therapy.

| thank you for your attention.

DR. MARCUS: This concl udes the sponsor's
present ation.

DR. DRAKE: 1'd like to thank all the
sponsor's presenters, and | thank you for being
cogni zant of the time. That was a very thorough
presentation, and right on the button tine-wise, and it

was clear. So we appreciate it.
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| would like to ask for sone questions now.
I'"d still like to keep this on the clarification part
until we get to the actual discussion phase, but | would
like to call for clarification gquestions.

Dr. Linf

DR. LIM Yes, a clarification question for
Dan.

Dan, on the clinical slides, there are two
slides, | believe, where there is erythema follow ng
treatment on an area that appeared to be beyond the
| esion site. Do you know if that is the effect of the
ALA on normal skin, on clinically normal skin, or is it
the effect of ALA on probably a subclinical |esion?

DR. PIACQUADIO W're waiting to get the
m ke turned up, | guess.

DR. DRAKE: [|t's on.

DR. PIACQUADIO. If you |look at that dab-o-
matic tip, which I'm happy to pass around, it does have
a surface area that's bigger than many AKs, so by using
that tip, you're absolutely getting drug applied to the
| esion as well as perilesional skin.

As you know as well as | do, AKs are a
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mani festation that is clinically seen at one point, but
is a continuum and the adjacent skin especially in
patients enrolled at ny site is probably markedly

phot odamaged, whether you can clinically assess an AK or
not .

So to your question in specific, | think what
you're seeing is a conbination of things. You nmay be
seeing a true therapeutic selective effect in sone
patients that is related to an AK treatnent that's
subclinical. |In sone other patients, you have an
i nflammatory cascade that is not totally respecting the
area of drug application and extends sonewhat out beyond
t hat .

DR. LIM Thank you.

DR. DRAKE: Dr. Stern?

DR. STERN: To follow up on that question, do
you have Phase | data in normals |ooking at the erythemn
effect of this application of agent in non-sun-exposed
normal volunteers with these doses of light? | think
that will tell us at |east whether we have to be
concerned about this being applied, even inadvertently,

to areas that aren't sun danmged.
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DR. MARCUS: We have not specifically done
studi es on areas that are non-phot odamaged.

DR. STERN: There was never any dosinetry
done in ternms of normal skin and erythema with this
topi cal agent?

DR. MARCUS: W have treated a variety of
condi ti ons, which include basal cell carcinom,
psoriasis, and actinic keratoses, and in all cases the
Levul an was applied to the lesional skin. The only tine
it was applied to perilesional skin was in the ALA-016
study, which we do have slides of, but that is
phot odamaged ski n.

There are anecdotal reports, and our
i nvestigators have done studi es which are not done as a
sponsor phase GCP study, and | can tell you that if you
apply Levulan to normal skin, let's say on the arm a
non-sun-exposed area of skin -- and, again, this is
anecdotal, | don't have a clinical trial to show you --
the length of time it takes to becone photosensitized
far exceeds that of the lesion, including actinic
keratosis | esions.

DR. DRAKE: Do you have a followup comment?
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There's a m ke back there that's a standing
m ke or this hand-held mke. |If | could ask everybody
to please be at the m ke to speak

DR. PIACQUADIO | think the fundanent al
issue to that question is really one of safety, and I
think the one conpelling fact with the treatnment here
is, although we didn't do any conparative studies with
5-FU or cryo, with respect to healing course in these
patients, they heal ed much nore readily than 5-FU for
sure, cryo maybe -- it's a little hard to tell -- but
absolutely banally. | mean, these people don't have
pi gmentary or textural changes, at |least within the
1,400 or so lesions that were treated in this study.

DR. STERN: | was going to |eave this
question for |ater, but since you brought up this issue,
| think one issue to ne is, if you ask nme how nmuch cryo
does it take to get rid of an actinic keratosis so it
will ook good in 8 or 12 weeks, that's very different
than how nuch cryo does it take to have a high
probability of this lesion not returning within a year
or two, and |I'm wondering, do you have any plans

specifically or has this cohort been followed wth
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respect to recurrences over what | would consider a
clinically relevant period of time? Mking AKs better
for 3 nonths is not a clinically rel evant period of
tinme.

DR. MARCUS: There are published reports
usi ng other studies that AKs after a single treatnment do
not recur for a period of at |east a year. What we have
agreed to with the agency is to conduct a postnarketing
study in patients, following themfor 1 year to | ook for
recurrence.

DR. DRAKE: | want to be careful we don't get
too much off into discussion here, because | think the
FDA wi || address -- renmenber, the FDA has deened this
ef ficacious, so efficacy is not an issue before us
t oday.

Jon?

DR. WLKIN: | just wanted to nention a
possi bl e asymmetry. Dr. Marcus nentioned sone anecdot al
sorts of studies on normal skin, and | don't recall that
bei ng submtted with the NDA.

DR. MARCUS: No, they were truly anecdotal,

and | did not use the word "published."
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DR. WLKIN: But basically what we do is, at
the FDA, strictly speaking, we don't review drugs, we
review i nformati on about drugs, and we review the
information that has been submtted by the sponsor. So
if you're going to bring information up here that we
haven't had a chance to review, | think it's inportant
that you identify whether we've had a chance to review
it or not.

DR. MARCUS: Point well taken. Thank you,
Dr. WIKin.

DR. DRAKE: Dr. Jordon, and then Joe.

DR. JORDON: Just one clarification so that
I"msure | understand. MWhat's the tine sequence between
application and the phot ot herapy?

DR. PI ACQUADI O: Per the protocol, it was
defined as 14 to 18 hours.

DR. JORDON: Fourteen to 18 hours. Thank
you.

DR. DRAKE: Dr. McGuire?

DR. MGU RE: | had a little trouble with the
data, but that's my problem | think, not the

presenter's. How do you score |esions that disappear 75
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percent or appear to be nearly gone?

DR. PI ACQUADIO:. Well, again, | probably
didn't make that clear. That criterion refers to the
fact that 75 percent or nore of the lesions conpletely
cleared. So if the individual had four |esions, for
themto nmeet that criteria, three or nore of their
| esi ons were conpletely resol ved.

DR. MGUIRE: |I'mglad you clarified that.

DR. PIACQUADIC: Sorry if that wasn't clear.

DR. McGUI RE: That makes it look a little
different. Did you then further explore these | esions
to see if there were histologic differences between the
responders and the non-responders?

DR. PIACQUADIO. Again, in this pivotal trial
desi gn, biopsy evaluation was not perforned. The only
thing that was done is, those |l esions, be they treated
with vehicle or active, at the 8-week tinme point were
retreated if they still persisted on a | esion-by-I|esion
basi s.

DR. McGUIRE: You did very extensive and very
careful dosage studies on concentrations of ALA. D d

you simlarly performtime duration studies, or did you
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pi ck 1,000 as a good nunber?

DR. PIACQUADIO:  Well, again, |I'Il probably
defer to Dr. Marcus.

Do you want to answer the dose ranging
gquestion?

DR. MARCUS: | didn't hear the full question.

You said 1,000, being 1,000 seconds of --

DR. McGUI RE: The question was, you did very
careful dosage studies with ALA, but then told us that
you exposed the patients for 1,000 seconds, and |
wondered if 1,000 was arrived at after some clinica
experi ence.

DR. MARCUS: ©Oh, yes, that was a result of
the two light dose ranging studies that you saw, and
1,000 seconds at 10 mlliwatts per square centimeter was
equal to 10 joules per square centineter, which is the
optimal |ight dose that you saw

DR. DRAKE: Okay. | jotted down the hands as
| saw them go up, so the next hand | saw was Dr. M ndel.

| think I"ve got all of you down, so we'll get to
everybody here.

DR. M NDEL: The inclusion criteria for G ade
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A was pal pation as well as vision, but the success was
vision only, that it | ooked clearer. |'mjust wondering
why there was no pal pation for conplete clearing as wel
as vi sual

DR. MARCUS: |'Il defer to Dr. Piacquadi o on
t hat .

DR. DRAKE: Dr. Piacquadio, would you m nd
standing up so that everybody can see and hear you?

DR. PI ACQUADI O  Sure.

DR. DRAKE: Thank you.

DR. PI ACQUADI O The question was, wth
respect to the Grade 1 |esions, the success criteria per
protocol, he's saying, basically only had a visual

element to its evaluation rather than a visual or

pal pabl e element. | nust confess, | don't renmenber that
section to that |level of detail in the protocol wthout
| ooking. | can tell you as an investigator perform ng
those trials and as a dermatologist, | think all of them

were both tactically and visually eval uat ed.
DR. MARCUS: | can speak to the Phase II
protocol, and the protocol requirenents for a conplete

clearing were both visual and tactile conplete clearing,
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the design of the protocol.

DR. PIACQUADIO. In fact, we actually used 2x
head | oops to evaluate these patients, but that's just
me.

DR. DRAKE: 1'mgoing to interrupt my |ist
here with the FDA

Dr. OCkun, | think you have a question?

DR. OKUN: Yes. Actually, | can help you, in
that | happen to have that information, in that a
clearing in the Phase |1l protocols actually was that
adherent scaling plaques would no | onger be evident on
treated skin when pal pated. So there was both visible
and pal pation as part of the efficacy endpoint.

DR. DRAKE: Thank you.

Dr. Di G ovanna?

DR. Di G OVANNA: Actually, | had two
questions. The Levulan is applied topically,
preferably, let's say, in an afternoon. The patient is
told to not wash that area and to return the next day,
when it's washed off with water. | assune that means
that it is able to be noved around throughout that

period of 14, 16 hours. What is to keep it from bei ng
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noved by the hand into the eye, rubbed on a pillow
during sl eeping? Because nost of these will be
overnight. Has that been a problemw th

phot osensitization, or is that sonething that would be
envi si oned?

DR. MARCUS: That's a very good questi on.
There have been no problens with photosensitization of
any adj acent areas such as you m ght expect from rubbing
or snearing, and in the actual application, because of
t he hydroal coholic nature of the solution, the drying is
very rapid and virtually conpl ete.

DR. Di Gl OVANNA: The second part of ny
question is that the increase in efficacy at 12 weeks
over 8 weeks, is that because of the second treatnment at
8 weeks, or was that also seen in some of the |esions
t hat were not treated again?

DR. MARCUS: Any |esions that did not respond
at 8 weeks were retreated.

DR. Di Gl OVANNA: Thank you.

DR. DRAKE: Dr. Stern was next.

DR. STERN: Yes. In terns of clarification

of the subset analysis, | notice that as is in clinical
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practice, success rates -- at least in ny experience --
on the scalp were substantially |lower than they were on
the face. | also noted that Type 2 | esions were
substantially | ess successful than Type 1 |lesions with
respect to cl earance.

My question is, what about Type 2 | esions on
the scalp? | knowit's small nunbers, but | have a
concern because in some ways those are the nost
clinically relevant lesions, if you | ook at what sone
peopl e woul d believe are lesions that are nore likely to
be troublesone in the future. How good is the efficacy
there, since scalp in general didn't do terrific
conpared to the face?

DR. MARCUS: | ndeed, the Type 2 | esions on

the scalp, interesting enough -- | have a backup slide,
but I wonder if, in the interest of time, | could just
defer your question, because | believe -- and | don't
know if it's good to ask, or traditional, but | believe

Dr. Ckun is going to address this in his presentation.
DR. DRAKE: Is that correct, Dr. Okun?
DR. OKUN: Yes.

DR. DRAKE: Then that would be fine.
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Dr. Abel ?

DR. ABEL: M question was exactly the sane
as that of Dr. M ndel's regarding the pal pation of the
| esi ons, because | think that's very inportant.
Phot ogr aphs don't capture these early AKs that are not
all visible, but pal pable.

And going back to the definition of defining
a conpl ete response, on page 87, | wonder if that could
be clarified. It says, "As a conplete response, it was
desi gnated as a conplete response only if the | esion had
conpletely cleared and if adherent scaling plaques of
AKs were no |longer evident on the surface of treated
skin when pal pated.” That's a little confusing.

DR. MARCUS: |'IIl defer to Dr. Piacquadio.

DR. PIACQUADI O Well, again, the question is
this term"conplete response.” Admttedly, it is
confusing in the protocol, because the termis used in
reference to the outcome or reaction of an individual
| esion, as well as these two criterion that are applied
at 75 percent and 100 percent. So conplete response on
an individual lesion is analogous to being conpletely

cl eared or gone. \When conplete response is used for the
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gl obal criteria, which apply to all the |lesions treated
in an individual, four to 15, | think that's where the

confusion cones in. It depends on what criteria you're
applying, the 75 percent or the 100 percent.

DR. ABEL: |'mtalking about an individual
lesion. 1Is it palpable, or is it not? |Is there scale,
or is there not?

DR. PIACQUADIO If the lesion resolved, it
is both clinically not evident visually as well as
pal pably.

DR. ABEL: AlIl right. Just one comment as to
t he conpari son between 5-FU. A statenent was made that
these patients heal faster than with 5-FU, but | think
that's very difficult to conpare, because we all know
that 5-FU is applied to the general involved skin area,
wher eas these are spot treated.

DR. PIACQUADIO. That's a very valid
assessnent. There are sone people, at |east in Southern
California, that do spot treat with 5-FU, as amazing as
that seenms, but | think that is a valid point.

DR. DRAKE: Dr. Lavin?

DR. LAVIN: | was interested in hearing what
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the distribution of the |lesion severity was for the face
and on the scalp, roughly if you knew what that was at
basel ine for the pivotals.

DR. MARCUS: That, again, is going to be
covered by Dr. OCkun in his discussion.

DR. DRAKE: Dr. MIller, you're next.

DR. MLLER: This is just a point of
clarification.

Dr. Piacquadi o, how inportant is it when you
break these ampules for the m xture to be truly m xed?
You said you only have to shake it for 2 to 3 m nutes,
and that's a very |long shake if indeed you do have to do
this for 2 to 3 mnutes, if you're timng yourself. Did
you just say that as an aside, or nmust you do that?

DR. PIACQUADIC  Well, I may ask Sam or Allyn
to coment on that. It was set up that way in the
protocol, and when you do a trial, you do it per
pr ot ocol .

Woul d you like to comment on that, Allyn?

DR. GOLUB: During devel opnent, studies were
done neasuring the dissolution rate and the anmount

applied following 1 to 3 m nutes of shaking. There were
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no real diff

m nut es j ust

erences between those. We' ve recommended 3

to make sure that all the contents are

conpletely mxed. We think that 3 mnutes is the right

nunber to use, but if alittle |ess than 3 m nutes

happens to be used, we don't think there will be

signi ficant

drug has alr

di fferences.
DR. DRAKE: Ms. Cohen?
MS. COHEN: If | understand correctly, this

eady been approved? So anything we ask is

really already a fait acconpli and it doesn't make any

di fference?

you.

at the quest

DR. W LKIN: No.
(Laughter.)

MS. COHEN: | needed clarification. Thank

DR. DRAKE: | may have m sspoken. |If we |ook

ions that were laid out in front of us, the

FDA made a statenent that in the data that's been

presented to the FDA that they've evaluated, | think --

and it's quoting here -- it says it appears fromthe

data present

m sspoken.

ed that this is efficacious. So |I may have
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Dr. WIlkin, if I did, |I apologize. Please
help clarify.

DR. WLKIN  Well, actually, we've gotten to
t he point where we woul d describe it as approvabl e.

DR. DRAKE: Okay.

DR. WLKIN:. But approval has not occurred
yet .

MS. COHEN. Well, | have sone pragmatic
questions, to begin with. Apparently this has to be
applied by a professional. |Is that correct? So the
pati ent does not get a prescription, but has to go to a
dermat ol ogi st in order to get that applied, and then
they have to return again.

DR. MARCUS: For the treatnent.

M5. COHEN: For the treatmnent.

DR. MARCUS: The patient can have the
di agnosis of AKs done and the treatnent, the
application, at the sanme tine.

MS. COHEN: Well, there are some practical
things, in nmy mnd, in terns of people who have to work,
in terns of people who m ght not have enough noney to do

sone of these things, so it mght be a little nore
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difficult.

But I'm al so | ooking at that nothing was done
on fertility studies, there have been no ani mal studies.

There are a lot of things that | see here that have not
been done yet. So I'ma little confused as to it's
approvable, so | guess if it's approvable, | better not
ask these questions.

DR. MARCUS: | would be very happy to respond
to your questions, but I will say to you that the agency
has i ssued an approvable letter to the conpany stating
no i ssues such as those you've nentioned as to be
required for approval.

Il will tell you that, in the interest of your
confort perhaps, there is a human nodel for overdosing
of this drug for a lifetinme, called porphyria, in which
patients -- and Dr. Limor Dr. Poh-Fitzpatrick on our
group can speak to that. These patients live their
entire |ife overproduci ng both protoporphyrin-9 or ALA

We have followed a cohort of these patients by a
retrospective data collection for over 20 or 30 years of
their medical history, and we have | ooked to them for

signs of birth defects and of excessive devel opnent of
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any cancers, and what we have found is that the

i nci dence of neoplasms or of birth defects does not
exceed that of the general popul ation, and indeed we
have submitted this data to the FDA as a human

t oxi col ogy nodel .

Dr. Lim would you care to comrent?

MS. COHEN: Now, the other question | have
is, a |ot depends upon discipline of the patient, that
they keep covered, they don't expose thenselves. What
about people who live in very sunny places, like Arizona

or Florida, where there's a |lot of sun out there? What

happens?

DR. MARCUS: Dr. Piacquadio lives in sunny
California. | think he could speak to that.

DR. PIACQUADIO Yes, | think that's a very
valid question. | can tell you at |east patients in our

trial did not have a problemw th that particular issue,
and even though it's a valid concern, it doesn't seemto
be one in practice that is of inportance.

DR. DRAKE: Okay. | want to try to nove on
to the FDA presentation, unless it's a very inportant

one on clarification, because we're drifting strongly
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toward di scussi on agai n.

Al right. | would like to ask the FDA,
then, for their presentation, and | want to thank the
sponsor, and don't |eave. During the discussion, we my

have nore questions for you.

Let's now turn it over to -- Brenda Vaughan,
are you starting out? I'msorry. |'m]looking at the
wrong page. |'mnot confused. W' ve only been doing

this for 2 days.

Dr. Okun, would you please start? Thank you.

DR. OKUN: Yes, please.

DR. DRAKE: Brenda, | bet | gave you sone
excitenment for a nonment, didn't |?

(Laughter.)

DR. OKUN: If it's agreeable, I'd like to
avoid repeating in ny presentation the material that
representatives of DUSA have al ready presented in
detail. So | will skip over sonme of these slides very
rapidly to avoid repetition.

Next sli de.

As already nentioned, the indication is

treatment of actinic keratoses of the face and scal p,
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and what's novel here is that this is the first

drug/ devi ce designed to spot treat discrete actinic

ker at oses.

Next sli de.

Dr. Marcus has already covered the proposed
mechani sm of action, so | think I'll skip this slide and

t he one subsequent to it.

Skip this one, too, please.

Sponsor eval uated the pharmacokinetics of
Levul an-i nduced fluorescence in actinic keratoses and
adj acent skin in 12 subjects. This graph depicts the
change in fluorescence over tinme, with the solid
triangles being the fluorescence of the actinic
keratosis | esions, and the open triangles that of
adj acent skin. What's clear fromthis graph is that
there's little selectivity between Levul an application
to actinic keratoses versus adjacent skin sites. Peak
intensity of fluorescence is reached at about 12 hours,
with a half-life of approximtely 30 hours.

Fl uorescence decreases to about a third of the peak
intensity by about 40 hours after application.

Next sli de.
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Dr. Piacquadi o has al ready discussed a | ot of
the details of the Phase Il protocols. There were two
I ndependent Phase |11 trials, ALA-018 and ALA-019, that
had identical clinical protocols perforned to support
this NDA, and to reiterate just a few of the salient
features of the enrollnent criteria, four to 15 non-
hyper keratotic actinic keratoses on either the face or
scalp to be enrolled. Very thick and/or hyperkeratotic
actinic keratoses were excluded from being target
| esions. Subjects were nmen and non-pregnant women over
t he age of 18.

Next sli de.

Baseline Visit A the Levulan or vehicle was
applied to discrete lesions -- spot treatnent -- by
i nvestigators. The instructions in the protocol to the
patients were to avoid direct exposure of target sites
to sunlight or other high-intensity |ight sources,
i ncluding tanning |ight devices, to wear appropriate
| i ght-protective clothing, and not to wash target
| esi ons.

Now our devices reviewer, M. Felten, is

going to present just a few overheads of the device.
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MR. FELTEN: | don't really think I need to.
I think the conpany has adequately shown you the
pi ctures of what the device |ooks |ike.

One comment | will add, though, is that the
conpany has done a very good job in providing us the
safety data we would require for such devices in terns
of the stability of the output and also the light safety
in terns of both the blue light and the UV, and we
actually think they' ve done an excellent job with the
devi ce descri ptions.

DR. DRAKE: That's a fantastic presentation.

(Laughter.)

DR. OKUN: Next slide, please.

Approximately 14 to 18 hours after
application of the drug, 10 joules of blue light with a
wavel engt h maxi mal of 417, plus or m nus 5 nanoneters,
at 10 mlliwatts per centinmeter squared was adm ni stered
to the face or scalp using the device you've seen. In
followup visits, patients canme back 24 hours after
i ght exposure at and Weeks 1, 4, 8, and 12. Unbli nded
I nvestigators assessed patients for occurrence and

severity of adverse events.
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Because it was anticipated the occurrence of
adverse events woul d unmask allocation to treatnent --
next slide -- blinded investigators did the efficacy
assessnents at Weeks 4, 8, and 12, and as already
menti oned, patients with persistent target |esions at
Week 8 were eligible for retreatnent. The primary
efficacy endpoints did not use patient assessnent,
i nvestigator assessnment, and | should nention
parenthetically, since there was sonme discussion about
conpari sons between 5-fluorouracil and ALA, that in this
study there were no prospective conparisons of either
efficacy or tolerability. The information that was
presented was patients' recollections of their
experience with past treatments of their actinic
ker at oses.

Ef fi cacy endpoints, the primary was at Wek
8, followup was at Week 12, which included patients
whose target |esions were retreated at Wek 8.

Next slide.

If this issue hasn't been clarified yet,
hopefully we can clarify it here, that the primry

efficacy variable was 100 percent conplete response rate
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in our analysis, which was the percentage of patients
with all target |esions cleared, and the definition in
t he protocol, adherent scaling plaques no | onger evident
on treated skin surface when pal pated. This was
consi dered a satisfactory endpoint, because Levul an was
designed to treat discrete |lesions rather than areas of
ski n.

O her efficacy variables considered were the
75 percent conplete response rate, which is percentage
of patients with 75 percent nore of their actinic
keratosis target |esions cleared, and the |esion
response rate, which was the percentage of target
| esi ons cl ear ed.

Now |I''m going to ask our statistics reviewer
to discuss sone of the efficacy results.

MS. FARR: Thank you.

My name is Shahla Farr. |'mthe
bi ostatistical reviewer for this NDA. Today | will be
presenting the efficacy aspects of Levul an sol ution,
except now |l will be presenting themin each individual
study separately.

The sponsor has subnmitted two identically
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designed multicenter, investigator-blinded, random zed,
unbal anced parallel group, vehicle- and blue-Ilight-
controll ed pivotal studies in patients with nultiple
actinic keratoses of the face and scalp. This table
lists the two pivotal trials. Eight centers in the
United States participated in each of these studies.
After qualifying for the study, subjects were random zed
ina3:1ratio to receive either Levulan or vehicle
applicators, respectively.

I n our review, the primary endpoint paraneter
was based on the percent of subjects who were conpletely
cleared of all their targeted | esions at Wek 8, based
on an intent-to-treat population. At Wek 8 if an
observation was m ssing, it was considered a failure.

In addition to the per-subject analysis, a per-Ilesion
eval uati on was performed. These anal yses were done
based on per-protocol instead of intent-to-treat.

In order for this drug product to prove
efficacy, the sponsor has to denonstrate the superiority
of Levulan solution to its vehicle in each of these two
studi es separately. | will be referring to these

studi es as Study 018 and 019 t hroughout this
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present ation.

Next slide, please.

Study 018, a total of 117 subjects from ei ght
centers were enrolled into Study 018, where 88 subjects
were random zed into the Levulan and 29 into the vehicle
arm No statistical differences were found between the
two treatnment arnms in regard to the denographics and
basel i ne characteristics of the subjects.

And to answer your question, Dr. Lavin,
that's showi ng the distribution of |esions or subjects
for face and scal p separately. | think that was one of
your questions.

DR. LAVI N: | asked within face and scal p,
not overall.

MS. FARR: Next slide, please.

This table summari zes the results of the
analysis for the primary endpoint variable, which was
t he percentage of subjects who had 100 percent of their
| esions cleared. As is seen in this table, highly
significant results were observed when Levul an was
conpared to the vehicle armrelative to the rate of

conpl ete cl earance.
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Next slide, please.

This table summari zes the results of the
anal ysis for the primry endpoint variable for subjects
who had 75 percent or nore of their |esions cleared, and
as you can see in this table, highly significant results
wer e observed when Levul an was conpared to the vehicle
arm

Next slide, please.

This is Study 019. A total of 126 subjects
fromeight centers were enrolled into Study 019, where
90 subjects were random zed into the Levulan and 33 into
the vehicle arm No statistical differences were found
bet ween the two treatnment arns in regard to the
denographi cs and baseline characteristics of these
subj ect s.

Next sli de.

This table summarizes the results of the
anal ysis for the primry endpoint variables for subjects
who had 100 percent of their |esions cleared for Study
019. As is shown in this table, highly significant
results were observed when Levul an was conpared to the

vehicle armrelative to the conpl ete cl earance.
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Next slide, please.

This table shows the result of the analysis
for subjects who had 75 percent or nore of their |esions
cleared for Study 019. Again, as we can see, highly
significant results were observed when the two arns were
conpared to each other.

Next slide, please.

Now, as | nentioned previously, the |esion
anal yses were based on per-protocol. Now I'm | ooking at
the total number of |esions of the patients. This is
Study 018. A total of 803 |esions were under the study.

Of these, the data was available for only 784 at Wek
8. This table gives the response rate for these

| esions. Highly significant results were observed when
Levul an was conpared to the vehicle arm

Next slide, please. Thank you.

Now t he | esion analysis for Study 019. A
total of 1,086 |esions were under the study, and of
those, the data was available for 1,066 at Week 8. This
table gives the rate of response for these | esions, and,
again, as we can see, highly significant results were

observed when Levul an was conpared to the vehicle arm
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Next slide, please.

Now, this is the subset analysis. The two
data sets were nerged, and subset analysis was done
based on | esion counts by gender, age category, which
was younger than 60 or 60 and ol der, skin type, and the
| ocation of the lesions, which was face or scal p.

Hi ghly significant results were observed in each one of
t hese subcat egori es.

Next slide, please.

Concl usions. The results of the anal ysis of
efficacy of the two studies, Study 018 and 019,
denonstrate that Levul an Kerastick topical solution, 20
percent, is statistically significantly better than
vehicle in the treatnent of nmultiple actinic keratosis
of the face and scal p.

Now Dr. Okun will continue this presentation.

DR. OKUN: This slide shows a flow chart
reflecting the patient outcones from pool ed pivot al
trials. It's alittle conplicated to |ook at. W'l
just take a few m nutes to go over it, because there is
actually a great deal of information here.

Firstly, | should nmention that the outcones
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fromthe pivotal trials were pooled in this flow chart
nmerely for illustrative purposes. This approach is
justifiable because the two trials had identical
protocols, and it's worth noting that the results from
the two trials were not pooled in the review process.
Each trial standing on its own achieved clinical and
statistical significance.

DR. DRAKE: Excuse me. Could |I ask you to
bring the mke a little closer?

DR. OKUN: | apologize. 1'Il try and be nore
consci ous of that.

Only two patients in the active treatment arm
were di scontinued due to adverse events experienced
during light treatnent. Five others in the active
treatment armand three in the vehicle armwere lost to
fol I ow up.

A coupl e of points suggest thenselves from
this slide. First of all, clearly the majority of
patients who were treated with Levul an experienced 100
percent conpl ete response by Week 8. You have 180 being
treated here, and at Week 8 117 are counted as clear, 60

as not clear, with a couple dropping off, to explain how
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t he numbers add up. Most of those who were clear at
Week 8 remmined clear at Week 12. O those retreated at
Week 8, which is over here, about half had 100 percent
conpl ete response by Week 12, going fromhere to there.
And when you |l ook in the vehicle arm obviously, of
those treated at Week 0, an extrenmely small nunber were
100 percent conpletely cleared by Wek 8.

Next sli de.

This slide shows a table recapitulating the
100 percent conplete response rate of the pool ed pivot al
trials, looking not only at all patients, but also the
subset analysis, the patients with face and with scalp
| esi ons, both at Week 8, as over here, and at foll ow up
at Week 12.

Several conclusions suggest thenselves from
this table. Firstly, that active treatment is superior
to vehicle. Retreatnent at Week 8 inproves overal
efficacy, going from 65 percent to 69 percent, and the
recurrence of scalp |esions between Week 8 and Week 12
reduces the scal p subset efficacy when you're conparing
across those two tinme periods. Finally, across both

time periods, outconmes for patients with face |esions
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were superior to outcones for patients with scalp

| esions. A possible reason why patients with face
| esions fare better is suggested in the follow ng

sli des.

Next slide.

This slide shows the | esion response rate at
Week 8 fromthe pooled pivotal trials, |ooking across
different |esion grades, where Lesion Grade 1 are the
thinner lesions and Lesion Grade 2 are the thicker ones.

What you can see is that the |esion response rate is
better conparing Levul an versus vehicle, and al so
sonewhat better for thinner |esions conpared to thicker
| esions. One possible explanation for this m ght be
t hat percutaneous penetration of Levul an may be superi or
in thinner |esions, thus making treatnment nore effective
in that subset.

Next slide.

I n conparing the distribution of |esion
grades in the different sites at baseline, it's clear
that the mpjority of face |lesions are thinner, while the
majority of scalp lesions are thicker. Since, as the

previ ous slide showed, thinner |esions respond better to
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treatment, it may be that the higher proportion of
t hinner I esions on the face explains the greater
efficacy for patients with face | esions.

Next sli de.

I n assessing safety, 232 patients, which
i ncludes patients enrolled both in Phase Il and Phase
Il studies, with Fitzpatrick skin types ranging from|
through IV were treated with Levul an 20 percent solution
and between 6 and 10.9 joules per centineter squared
blue light. There were additional patients in the Phase
Il studies, but there were 232 who were treated under
these conditions. There were no deaths, serious or
system c adverse events attributed to treatnment which
energed during the clinical trials. Transient |ocal
cut aneous adverse events occurred in nost patients.

Next sli de.

This slide shows the incidence of adverse
events in the period between drug application and |ight
treatment, and it shows the fraction of patients who
reported any sign or synptom Patients treated with
Levul an, about 44 percent reported burning and stinging

at some tinme point between drug application and |ight
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treatment, conpared to 10 percent of control, and about
13 percent active treatnents had edema. |t is possible
that these synptons result frominadvertent exposure of
the target lesions to ambient light in the time period
bet ween drug application and device activation, perhaps
thereby initiating a | ow-grade photodynam c response.
The alternate possibility is that the Levulan itself is
directly a dermal irritant.

Next slide.

This slide shows, in the tinme period during
and/ or 24 hours after light treatnment, the fraction of
patients who report burning, stinging, or edenma at any
time in that interval. One hundred percent of the
Levul an-treated patients reported at | east sonme degree
of burning or stinging in this time period, conpared to
about 50 percent of the controls, and 48 percent of
Levul an patients had edema on at | east sonme of their
target |esions, conpared to O vehicle.

Next slide.

Fifty-seven percent of the patients
characterized the burning and stinging as severe at

| east at one time point during this tine interval. Dr.
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Pi acquadi o's point is well taken that for the vast
maj ority of patients who reported severe burning or
stinging at one of those time points, they did not
necessarily have severe burning and stinging during the
entire time period. This is just the percentage of
patients who reported that at |east once during that
time interval. The edema and burning/stinging usually
resolved within 24 hours after light treatnment, and nore
than 90 percent of the patients eligible for retreatnent
at Week 8 were willing to undergo retreatnent.

Next slide.

This slide shows adverse events noted | onger
than 24 hours after light treatnment. Specifically
di scussing the adverse events that devel oped in nore
than 5 percent of patients, the nost commopn adverse
event is scaling, crusting, scabbing as these |esions
resol ve.

|"d like to make special nention of the
preval ence of -- rather, the incidence of hypo- and
hyper pi gment ati on, which was 27 percent in Levul an and
in vehicle. Wat this nunber refers to is the

percent age of patients who devel oped hypo- or
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hyper pi gnentati on on at | east one target |esion during
followup after treatnent. This analysis is a little
different fromthe sponsor's analysis, because they were
| ooking at the per-lesion likelihood of hypo- or
hyper pi gnentation, and this refers to the per-patient

i kel i hood of devel opi ng hypo- or hyperpi gmentation on
at | east one target |esion.

Ot her adverse events experienced include
itching, nmore common in Levulan than vehicle, erosions,
wheal /fl are, and other non-specified skin disorders.

Next slide.

Adverse events reported by a smaller
percentage of patients included pain/tenderness,
ul ceration, bleeding, vesiculation, pustules, and
dysesthesia, and these are all nore comon in Levul an-
treated than in vehicle-treated patients.

Next slide.

Most | ocal cutaneous adverse events were mld
to noderate in intensity and short-lived. The few
pati ents who devel oped ulcers on these sites, the ulcers
heal ed wi t hout evi dence of scarring.

Next sli de.
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Laboratory evaluations were, no clinically
significant | aboratory abnormalities follow ng
treatment. Two percent of Levul an-treated versus no
vehicle-treated patients had nornmal baseline urine ALA
| evel s that becane marginally el evated after treatnent.

This informati on should be considered in the context
that these marginally elevated post-treatnment urine ALA
| evel s were | ower than the baseline urine ALA |evels of
three of the study participants.

Next sli de.

I n conclusion, the Levulan Kerastick topical
solution, 20 percent, and blue |ight treatnment
effectively treats non-hyperkeratotic actinic keratoses
of the face and scal p. Adverse events associated with
treatment are |ocal, cutaneous, not serious, generally
mld to noderate in intensity, and short-1ived.

DR. DRAKE: Thank you.

Al right. W've now reached the point of
the afternoon where we're now going to open the
di scussion to the conmttee.

Dr. WIlkin, do you have any sort of

instructions for us? W have the questions you've posed
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before us, and would you m nd review ng those so we make

sure we try to give you the information that the agency

needs?
DR. W LKIN: Yes.
DR. DRAKE: Excuse ne. Just one second.
Henry?
DR. LIM | have a question of clarification.
DR. DRAKE: Yes?
DR. LIM Specifically on the device issue --
DR. DRAKE: |'msorry, | should have asked
for that. | apologize. You're absolutely right. That

shoul d cone before we go to Dr. W/ Kin.

Jon, will you pardon nme for just a nonent
while | do what |'m supposed to do here?

Yes, Dr. LinP

DR. LIM Specifically on the device issue,
I'"d like to congratul ate the sponsor for devel oping a
very interesting light source with a very reputable
i ght source manufacturer, which is National Biologics.

| do have a question about how to nonitor the
output of this light source. This |ight source has a

peak at 417. Most of the photometers that are in the
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regul ar phototherapy clinic are not going to be able to
nmeasure this, and | don't see in the picture that was
provi ded an internal nmeter that comes with it. So what
is the recoomended mai ntenance, and how do we know t he
hal f-1ife essentially of these |ight bul bs?

MR. FELTEN: The phosphor that is used in the
bulb is specifically designed to put out that wavel ength
at 417 nanoneters. The conpany has done lifetinme
studi es showing that the |life of the bulb, if | renmenber
correctly, goes out as |long as 328 treatnent cycles,

which is long, long treatnment cycles, and your question

that will be addressed in one of our questions back to
themw || be about wavel ength, about how to track the
life of the bulb, and it will probably be based, on our

recommendati on, on sonme type of cycles of treatnent,
because all the treatnment cycles are exactly the sane,
whi ch woul d be 1,000 seconds. So we would just limt
t hem by how many treatments they could recomrend before
the bul b shoul d be changed.

But the phosphor is designed specifically for
t hat wavel ength and that output. And they have | ooked

al so at the stability of these bulbs, and they' re stable
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during these treatnment cycles for at |east an hour,
mai nt ai ning the output |evel both in wavelength and in
energy. So that has been tested.

DR. LIM Thank you.

DR. DRAKE: For 1 hour, did you say?

MR. FELTEN: The testing shows that over an
hour period of tine, the bulb stays steady for
wavel ength and energy, which is --

DR. DRAKE: Over the period of an hour.

MR. FELTEN: Al nost four tines |onger than
the treatnent cycle.

DR. DRAKE: Ri ght.

MR. FELTEN: And then what they did is, they
did a series of on/off cycles where the bul bs were run,
the thing was rested, turned back on, out to over 400
cycles, and all of the nmachines that they | ooked at have
at | east 300-plus cycles before the bulb started to show
deterioration. So we will limt their lifetime based on
that kind of --

DR. DRAKE: On the nunber of cycles.

MR. FELTEN: Ri ght .

DR. DRAKE: Got you. That's interesting.
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Okay. | have Dr. Kilpatrick, and then Dr.
Di G ovanna.

DR. Kl LPATRI CK: Ms. Farr made a comrent
which intrigued nme. She said that in the subjects
random zed to treatnment, all targeted | esions were
treated, which inplies, being legalistic, that sone
| esi ons were not treated?

MS. FARR: Well, they were supposed to choose
-- patients who were entered to the study had between
four to 15 lesions. These were the targeted | esions.

So they were treating these lesions -- for exanple, a
subj ect m ght have had four |esions, another subject

m ght have had 10. So for all these subjects that they
had chosen, all these targeted | esions had been treated,
and success was --

DR. KILPATRICK: | wunderstand. | understand.

M5. FARR: (Go ahead.

DR. KILPATRI CK: But your answer is no, there
were no untreated | esions in individuals who were
sel ected for treatnment by random zati on.

DR. DRAKE: Dr. Okun?

MR. FELTEN: Dr. Okun?
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DR. OKUN: In fact, there were untreated
l esions in the patients who were sel ected for
random zation. For exanple, hyperkeratotic |esions
were - -

DR. KILPATRI CK: Yes, of course.

DR. OKUN: Not supposed to be treated. It's
possible in this protocol for patients, for instance, to
have nore than 15 | esions, and they would have no nore
than 15 of those treated.

DR. DRAKE: GCkay. Dr. Di G ovanna?

DR. KILPATRICK: May | pursue this, please?

DR. DRAKE: |'msorry, Dr. Kilpatrick.

DR. KILPATRICK: And may | be a little bit
pedantic?

DR. DRAKE: Yes, sir.

DR. KILPATRI CK: Donald M nl and published a
text called "Elementary Medical Statistics" back in the
1960s, in which he makes a big distinction between

sanpling units and neasurenent units, and sanpling units

are those units that are random zed -- here in this
case, subjects -- neasurenent units in this case woul d
be the | esions, and you, | think, very properly have
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focused on the subject analysis per subject, but
subsequent to that we get into |esion analysis, and then
anal ysis by different | esion grades. And while |I'm
bei ng pedantic, | don't think it nakes any difference,
but there are other possible explanations for
di fferences between | esion grades in terns of Phil's
poi nt about the distribution of different |esion grades
in different patients.

So I'mjust being pedantic. | don't think
it's a big issue. Thank you.

Thank you, Madam Chair.

DR. DRAKE: You're very wel cone.

Dr. McGuire? |I'msorry. Now Dr. Di G ovanna.

DR. DiGIOVANNA: [|I'mnot certain |I'mat the
right point to ask this, because I'mnot certain it's a
point of clarification, but |I think that this is
probably about as good --

DR. DRAKE: That's okay. W've started
nmovi ng on anyway. Go ahead.

DR. Di G OVANNA: This is a junctional sort of
question, and you m ght be able to clarify this quickly.

But what focused ne on it was the |ast part of the

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




98

FDA's presentation that the adverse events associ ated
with this were not serious, mld to noderate in
intensity, and short-lived. M understanding of this
conpound, fromwhat | have in the literature that was
given to us, is that it does cause oxidative damge to
DNA. M understanding is that what we are doing here is
attenpting to treat premalignant lesions in a way that
to a large extent partially treats those | esions.

We've | earned a | ot about skin carcinogenesis
over the last 5 to 10 years, enough to know that there
are specific nutations that have been identified in skin
cancers and in precancers, and that the accunul ati on of
those nmutations are very clearly associated with the
devel opnent of malignancy, and the concern that | woul d
have here is that if one is taking a | arge nunber of
premal i gnant | esions and exposing those lesions to
agents that damage DNA and are not totally eradicating
those | esions, then the adverse event that | would be
interested in is the Iong-term devel opnent of malignancy
in the areas that have been treated.

And if I'"mnot correct that that should be

what |' m concerned about, can you explain to me why?
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And if | amcorrect, then what sort of studies would be
done to follow, to nonitor for that outcone in these
i ndi vidual s who are at a high risk?

DR. DRAKE: | would ask Dr. Okun, and al so,
even though the conpany has conpl eted your presentation,
fromtime to tine | may ask if you have sonet hing
pertinent to add to that.

So, Dr. Okun, may you address that question
first?

DR. OKUN: Well, I think answering that
question requires a thoughtful response.

You know, | understand your concerns, Dr.
Di G ovanna. First of all, just to clarify, in the
conclusions we said that the adverse effects are short-
lived, and it perhaps would be nore precise to say the
adverse events that were observed were short-lived. As
was di scussed in the protocol outline, patients were not
followed for a period longer than 3 nonths. A period in
whi ch in humans carci nogenicity would be observed woul d
be consi derably | onger than that time period. So in
fact at this juncture, based on what has been submtted

fromthe studies for this NDA, there is followup for no

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




100

| onger than the conclusion of those 3 nonths.

The issues that you raised that are
potentially of concern would, | suppose, need to be
addressed in ternms of having | onger-termfollow up on
patients who are being treated with this nmodality to
test the hypothesis about whether they are having a
hi gher rate of carcinogenic progression.

Now, again, one consideration in this sort of
study design is, obviously, we're dealing with a study
popul ati on where there is already underlying risk of
skin carcinogenesis, given the enrollment criteria by
which they're enrolled. So special attention needs to
be paid in ternms of study design to think about how one
woul d be able to separate a theoretical or potential
signal fromthe ALA as opposed to the endogenous signal
fromthese fol ks because of their pre-existing solar
hi story exposure.

DR. KILPATRICK: Martin, Table G 10 of the
adverse events indicates that 3 percent of, | think, the
patients had carcinoma of the skin. Again, is it
possi bl e that the photodynam c therapy was a causal

agent in this?
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DR. OKUN: These were cancers that were
di agnosed before or during --

DR. Kl LPATRICK: Okay. Thank you.

DR. DRAKE: Dr. Lim | think you m ght have a
comrent on this issue.

DR. LIM Yes, just to try to address Dr
Di G ovanna's questions. | think one can |look at it on
two levels. One is that the nechani sm of action of this
topi cal ALA is through the generation of protoporphyrin,
whi ch, upon exposure to the active spectrum which is a
solar band, it would go the exitus state, the exitus
state would interact with the oxygen nolecule to form
the singlet oxygen. The site of action primarily is in
the cell nenmbrane, so it would cause lysis of the cell.

| don't think we can conpletely answer the question and

t he concern that you raised, specifically DNA danage.
It primarily is on the cell nmenbrane. That is nunber
one.

Number two is that the other therapies for --
the 5-FU specifically, I"'mnot sure if you know it
doesn't danmage DNA either.

And then, thirdly, as was nentioned before,
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there is a very |arge cohort of patients with

eryt hropoi etic protoporphyria, which is an experiment in
nat ure where they have trenmendously el evated | evels of
prot oporphyrin in the skin as well as in the red cell,
and to a |l esser extent in the plasma, and to ny

knowm edge, there is no report that those patients as a
group have a higher incidence of skin cancer. Dr. Poh-
Fitzpatrick, who has followed a | arge group of patients,
is in the audience, and | believe she can confirmthat.

DR. Di GG OVANNA: Can | just respond to that?

DR. DRAKE: Yes, but | was going to ask Dr.
Maur een Poh-Fitzpatrick to coment, too. So, John, go
ahead, and then |l et Maureen have a say.

DR. Di G OVANNA: You are correct that if you
generate enough toxi c oxygen species and other toxic
agents, that you kill the cell, and | don't have a
problemw th that. You can do that with cryotherapy,
and you can do that with a nunber of other agents. |
have a problemwi th the inadequate treatnent of the
premal i gnant | esion, whereas you kill a percentage of
the cells that already have sustained one hit of a two-

hit-| eads-to-cancer hypothesis, and then the remaining
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cells, sonme have sustained an additional anmount of DNA
damage.

| did consider the point that you were
tal ki ng about, that there are a | ot of people who are
wal ki ng around who have had high | evels of these
conpounds for many years; however, they nmay have the
sust ai ned exposure to -- | don't know what the incidence
of actinic keratosis in that population is, but it very
wel |l may be that those | esions occur at a | ower | evel
because they're totally destroyed early on.

| think the concern here is really the
partial treatment of lesions. | think if you can
destroy the premalignant | esions, you renove the
problem If you partially treat it with an agent that
causes DNA danmmge, you've raised a different scenari o,
and you' ve taken soneone who has a predisposition to
cancer -- for exanple, an individual anal ogy woul d be
soneone who has a nevoid basal cell carcinom syndrone,
and they have a nunber of cells -- all of their cells
have one hit already, and additional exposure to a DNA-
toxic agent will increase their risk

DR. DRAKE: But, as pointed out, | think one
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can make that argunent for everything we currently use
to treat actinic keratoses.
DR. DiGIOVANNA: | don't think that's true,

because cryot herapy doesn't necessarily cause selective

DNA damage. It destroys the cells. | nean, if I'm
wrong, please tell me, but | think these are --

DR. LIM [|I'mnot sure about that.

DR. DRAKE: |'m not sure about that, because

you're clearly disturbing, perturbing the barrier
function, and if these people go out and get nobre UVA
exposure, how do you know you're not subjecting themto
addi ti onal DNA damage? Because you' ve perturbed the
natural protective barrier that m ght have been there
before you froze them

DR. Di Gl OVANNA: Usually cryotherapy is a
timely isolated event, and | don't know of |iquid
nitrogen being a DNA specifically damagi ng agent, |ike
reactive oxygen species are.

DR. DRAKE: There are two people who still
want to respond to this particular thing.

Joe, yours isn't in response to this, is it?

Al right. 1'mgoing to ask Maureen, whom |
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al ready asked, and Rob wants to respond.

So, Dr. Maureen Poh-Fitzpatrick, welcone.

DR. POH- FI TZPATRI CK: ' m Maur een Poh-
Fitzpatrick. |'m professor enmerita of dermatol ogy at
Col unbi a University, and clinical professor of
der mat ol ogy at the University of Tennessee.

|'ve had the opportunity to follow a cohort
of patients with protoporphyria for 20 to 30 years, and
in those patients, conmbined with the data from Dr
M chel i ne Matt hews-Ross fromthe Harvard Medi cal School,
i n about 153 patients with this disease, sonme of whom
are now oct ogenarians, there were no skin cancers
t abul ated from our databases and one with actinic
ker at osi s.

Now, whether that nmeans that these people
never go out in the sun so, therefore, they're
protected, that's a possibility. And the other
possibility is that indeed there is sone kind of |ow-
grade protective effect fromthe porphyrin in the skin,
al though there is absolutely no data to support that at
al | .

So in point of fact, these people haven't
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gotten skin cancers and they haven't gotten actinic
keratosis for sone reason, and they're certainly not at
hi gh risk of having a genetic predisposition through
sone other gene -- of having a P53 nutation, for

i nstance -- and then having this protoporphyrin

al ongside over a lifetine doi ng whatever concurrent
damage it may do.

So these are the data that | can sort of
throw out to help in the discussion.

DR. DRAKE: Thank you.

And Rob?

DR. STERN: | think if you | ook at the
mechani snms goi ng on here of carcinogenesis and you
consider this 1,000-second hit, even if there are cells
that do survive and they're DNA damaged, conpared to the
overal |l progression of carcinogenesis in actinic
keratosis or sun-damaged skin, the biologic insult in
ternms of the likelihood of |eading to cancer is |ikely
to be trivial, on the one hand.

On the other hand, | think the point that
John alluded to is, what are the effects of inconplete

treatment, and what was disturbing to ne was that even
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with the non-responders getting a second treatnent 4
weeks after the initial prim endpoint, 8 weeks, on the
| esions that at least in the people who get them --

el derly men are considered higher-risk lesions in terms
of progression to carcinogenesis, all on the basis of
clinical data, likelihood of netastasizing -- in fact
the clearance rate went down even 4 weeks after the
initial time, and these are in selected, pretty thin

| esi ons.

My concern is, is this really ready for prine
time with the data we have in ternms of scalp |esions? |
think the data on face lesions is clear in itself, but I
have real doubts about is this really safe and
ef ficacious for scalp lesions if you have recurrences
within 4 weeks that outweigh further clearances with an
addi ti onal therapy.

DR. DRAKE: John, thank you. It's a good
question, and where you m ght want to think about this
is in Question 4 in terns of thinking about what studies
m ght be done to continue to answer this very inportant
gquestion you've just asked. | nmean, | don't disagree

with you in terns of -- we nust think about it, if

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




108

not hi ng el se just |ooking at the PUVA data over a | ong
period of tinme. So it nust be thought about.

Dr. McGuire?

DR. MGUI RE: | had a couple of points. One,
unl ess | m sunderstand the data, there appears to be no
selectivity between normal skin and | esional skin. That
is, the duration of fluorescence and the intensity of

fl uorescence are the sane. And | assune that that neans

that the toxicity in non-lesional skin will be about the
sane as it is in the actinic keratoses. |If |I'mwong
about that, 1'd like to hear about it.

But the piece of data that is nobst concerning
to me is the one that Dr. Okun said was a |little bit
busy, and it is busy, but what it tells you is that
after 8 weeks of therapy, of the 117 individuals who
cl eared, 14 have recurred by 12 weeks, and one doesn't
know i f in another 4 weeks another 10 or 14 woul d have
recurred, and then in another 4 weeks another 10 or 12
woul d have recurred.

We're dealing with a biological process with
a tinme base of 10, 20, 30 years, and to neke a

predi ction on the basis of a 12-nonth exposure to a

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




109

particul ar nodality seens to ne to be -- | don't see how
one could cone to the conclusion that one is achieving
rem ssions with this therapy, although that may very
wel |l be the case, but | think we need a | onger wi ndow to
| ook at these results.

Thank you.

DR. DRAKE: Dr. Kilpatrick, | had you down.
Did you get your question answered? Okay.

Ot her questions?

(No response.)

DR. DRAKE: | had one.

Dan, | believe it's a slide you showed, the
first one. You can't judge very well from pictures, but
| can tell you fromsitting here, it alnost | ooked |ike
a basal cell to nme instead of an actinic keratosis, and
maybe it's nmy glasses, | don't know, but | have a
questi on.

Has t he sponsor thought anything at all about
superficial basal cells? And you can't change a
clinician's diagnostic acunmen in this room | nean,
that's not possible. But have there been any studies at

all where people went behind it after treatnment and did

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




110

bi opsies to see what was left, what was the residual AK
|l eft, was there any tunor that was undetected? Has
anybody foll owed these up with some bi opsies post-

treat ment ?

DR. MARCUS: | can respond to that in terns
of the efficacy that has been published in the
literature. There have been a nunber of papers on
literally hundreds of patients treated for superficial
basal cell carcinomas with ALA PDT with various |ight
sources, and sone of those studies have indeed used
bi opsies to assess efficacy. These studies have al so
used nmultiple treatment until the lesion had clinically
conpl etely di sappeared. The biopsy rate of conplete
response in papers which have been subnmitted in the NDA,
but, again, for basal cell carcinoma, state that they
range from about 60 percent to 90 percent conplete
clinical response based on biopsy-proven efficacy.

But, again, these are published papers, and |
can't vouch for the good clinical practice of the
studi es. However, the question you asked if there were
any studi es done, indeed there are. | believe this also

speaks to the issue of partial treatnent, but, again, it
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has been postul ated as a possible treatnent for
superficial basal cell carcinonas.

DR. DRAKE: Well, | know that the basal cel
data -- | guess | didn't make ny question clear. | know
about the basal cell data, because Dr. Anderson and crew
did that at Mass General when | was there. But have
t here been foll owup biopsies on the AK studies with
your product? I'msorry. That's what | was trying to
ask.

DR. MARCUS: Thank you for clarifying. No,

t here have not been biopsies on this study.

DR. DRAKE: Okay.

Dr. Abel ?

DR. ABEL: | have a question for
clarification as to exclusions. Wy were the patients
on phot osensitizing nmedications excluded? | nean, this
certainly represents a | arge nunber of the elderly
popul ati on, and nost of these photosensitizing drugs
have an action spectrumin the |Iong UVA range, and maybe
this extends to the visible |ight range, too, if someone
wants to speak to that. But | think this would be a

| arge part of the population that wouldn't be able to be
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treated if photosensitizing drugs are an excl usion.

DR. MARCUS: The exclusion of patients on
concom tant photosensitizing medication was done purely
for the sake of the purity of the clinical trial design.

We did not want to contam nate adverse events or
greatly increase the size of the study by stratifying
for it. We were also potentially concerned for additive
effect. So, indeed, the adverse events you see are the
adverse events due to Levul an and not due to Levul an
pl us any ot her photosensitizer.

DR. ABEL: That does bring up the issue of
safety in this group of patients.

DR. MARCUS: As | say, we wanted to present
to the agency and to understand the safety of Levul an,
period, and we didn't seemto have troubl e accruing
pati ents who were not on photosensitizing drugs with
their AKs.

DR. DRAKE: My | just suggest that that's
anot her preenptive strike or suggestion for Question 4.

I mean, that's sonething the agency m ght even think
about. | think it's rather customary to elim nate

phot osensitizing drugs in the study when you're | ooking
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at a potential photosensitizer. | think that's pretty
customary. But that kind of information gets picked up
i n subsequent studies.

Ot her questions of clarification before we
ask Dr. WIlkin to explain the questions?

(No response.)

DR. DRAKE: Dr. WIKkin?

DR. WLKIN:.  Well, I would say that the
commttee's comments have already dealt with 75 percent
or nore of the questions that we've raised. The first
one is relating to the lesions that are hyperkeratotic
and how should we craft this into | abeling: Should the
| abel restrict the use of this conbination drug/device
to lesions that are not hyperkeratotic?

The second question is the relevance of the
75 percent or better conplete response rate, is that
hel pful to clinicians and to patients? Wuld that be
useful to craft into the |abeling, or would the
comm ttee believe that just sinply listing the 100
percent conpl ete response rate nmeasure woul d be
sufficient?

And then there is |language in the |abeling
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t hat speaks to incidental photoexposure outside of the
\clinician's office, and you' ve had a chance to | ook
over the | abeling, and do you have any comments that
m ght anmplify or nodify that in a way that would nmake it
nore informative?

And then, finally, are there any additi onal
studies that the commttee believes would be hel pful ?

This is our list of things that we'd |ike,
but if you come up with additional itenms that you'd |ike
to share with us, we'd appreciate that.

DR. DRAKE: Thank you, Dr. W/ kin.

| think just so we have it very clear on the
record, because there may have been nenbers of the
conm ttee who have comments to make on the questions,
but were hol ding them because they didn't feel that they
were points of clarification, I would like to go through
t hem one by one to make sure every nenber of the
conm ttee has an opportunity to contribute when they
want to.

Let's please address Question No. 1: Should
the | abel restrict use of Levulan to |lesions that are

not hyperkeratotic? And if so, how do you want to
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define what's the |evel of keratosis?

Ch, boy, a lot of hands. Fred, I'mgoing to
call on you first, because | saw your hand first.

DR. M LLER  You know, | think that in the
| abel it should just say that the hyperkeratotic |esions
were not tested. But | think practically speaking
what's going to happen is people are not going to use
this preparation just spotting it on actinic keratoses
as they're identified. The patients that we see have
signi ficant danage, and many tines one actinic keratosis
bl ends into the next one, and if you begin to spot it,
when you're finished you're going to have every aspect
of the skin conpletely covered.

DR. DRAKE: Ms. Cohen, | believe |I saw your

hand next.

MS. COHEN: No, | was just smling.

DR. DRAKE: You were just smling. All
right.

(Laughter.)

MS5. COHEN: | |iked what he said, so |
sm | ed.

DR. DRAKE: Rob Stern, | saw your hand, too,
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pl ease.

DR. STERN: Well, | guess | feel perhaps
differently at least -- and | heard Fred. To nme, as |
read these data, | think that until there are good data

to the contrary, to ny mnd, there should be an

excl usi on about or a warning about the |ack of proven
efficacy both in the scalp and for hyperkeratotic

| esi ons, because | think what | heard from Fred, which
Is exactly as I'd anticipate, unless there are
particul ar exclusions that are pronmnent, it's going to
be used wi dely and perhaps with an expectation of
efficacy that we have nothing to expect.

And the third part, of course, is in terns of
| abel i ng, giving people sonme idea of what the
limtations are in terns of how | ong these have been
followed relative to the natural history of these
| esions, and that wi |l perhaps encourage the sponsor to
do studies that give us further data that would all ow us
to nmodify the label in the future.

DR. DRAKE: Phil?

DR. LAVIN:. | would agree with you on the

hyperkeratotic | esions, but the data are very conpelling
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in favor of efficacy for the scalp. Wen you see 55
percent agai nst 10 percent and 50 percent against 10
percent, whether you do the per-protocol or the intent-

to-treat, those are strong, and those P values are real.
So | think maybe the only thing that m ght potentially
be dissuading is if the distribution of the type was

i mhal anced and all of the scalp ones were in the 1
category. That m ght be the only thing that could

di ssuade it, but it didn't look |like that from any of

t he data that people were presenting.

DR. STERN: Perhaps | m sunderstood it, but
what | understood fromthe statistical presentation of
the scalp data, as |I recall the nunbers, they went down
from Week 8, approxinmately 55 percent response, to Wek
12, approximately 48 or 50 percent response. There was
about a 5 percent reduction in response, in spite of the
fact that all of the non-responsive |esions at Wek 8
were treated. So in other words, there were nore
| esions that reoccurred than there were | esions that
responded to additional treatnent.

So to me that is prim facia evidence. You

know, one has to go on the limted data, but ny
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interpretation of that data is that if this stuff works
on the scalp, it doesn't appear in very nmany cases to
work for very long if you have nore reoccurrences in 4
weeks than you have ability to clear with the second
treatment, which is quite different than the face, where
it went up in percentages. So statistically you're
absolutely correct that if you kept on treating people
every 4 weeks for every |lesion that reoccurred, you
woul d mai ntain that 50 percent.

DR. LAVIN:. That's how | would say it was.

DR. STERN: But to nme, as sonething that's
approvabl e, those data are a pretty conpelling argunent
agai nst approving it on the basis of those small
sanpl es.

Am | wong in how | interpreted those data?

DR. OKUN: Those are the data. That's
correct.

DR. DRAKE: O her opinions on scalp? | want
to take these two separate. Let's talk about scalp for
a mnute. Oher opinions on scalp?

John?

DR. Di G OVANNA: The other issue with respect
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to scalp is, it my be that the quality of or the
severity or the thickness of the |esions was different,
but it also may be that the skin is different, in that
the scalp, even in those of us who are nore sun-exposed
on the scal p, does have hair follicles, be they small
and actinic keratoses sonetinmes involve those hair
follicles, and superficially the treatnents that work
fromthe outside in nmay destroy the superficial part of
| esions and | eave the deeper areas that involve the hair
follicles.

So that may be one reason why we woul d see
nore recurrences in the scalp rather than on the face.
That woul d not be because the quality of |esions treated
were different.

DR. DRAKE: Dr. Kilpatrick, and then | want
to -- well, Dr. Kilpatrick, right before you do it, |
think Dan has a response to that. Wuld you --

DR. KILPATRICK: Well, because it my
anticipate, | was wondering whether Dr. Stern would
accept a conprom se situation, where the | abel indicated
that the scalp was not as effectively treated.

DR. STERN: It's not a matter of -- | just
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want people to be aware of the limted data we have and
where it seems to work better and worse very clearly,

not buried in the |abel, but in an explicit fashion. |
certainly don't have any strong feelings about
approvability or non-approvability and how to handl e
that. 1'd leave that up to the agency. But | wanted to
make nmy point in terns of froma clinical perspective,
to nme that's a very inportant point, and howit's
handl ed is fine.

DR. DRAKE: Okay. And then Ms. Cohen, and
then 1" m going to ask Dan.

MS. COHEN: If | understand correctly,
everybody's going to have to go to a physician, so
patients are not going to be seeing the | abel unless
there is a patient insert or a patient information sheet
that's handed to themin the doctor's office so they can
read what it's about. | think they're entitled to have
this information, and if it's only going to be exclusive
to the physician, | don't think that's allow ng
consunmers to nmake an intelligent decision.

DR. DRAKE: Bob, is it related to that?

DR. JORDON: It's rel at ed.
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DR. DRAKE: Pl ease, Dr. Jordon.

DR. JORDON: | think you need a patient
handout of sonme sort anyway just to describe what kind
of protection these patients have to use when they | eave
the office to come back for their photolight. There
really needs to be a separate patient handout that's
gone over with the physician when they go through this
t herapy, or it's going to be very, very difficult to
protect these people.

MS. COHEN: You know, the patients who have
been seen are seen under the optinmum circunstances,
where they're going to be constantly rem nded they
shoul d keep covered, et cetera, et cetera. But in the
real world you can give patients instructions, but not
necessarily are they going to be fulfilled. So this
kind of thing really has to be bulleted so they see it
and have it in their hand. |[|'d even have them sign
sonet hi ng saying that they' ve acknow edged that they are
supposed to wear protective covering during this
process.

DR. DRAKE: Dan, would you please -- | think

t he sponsor had a comment.
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DR. PIACQUADI O Yes, | just wanted to make,
| guess, one clarification point. | guess we're talking
about two key issues here, one a regional therapeutic
di fference, face versus scalp, and then a therapeutic
di fference based upon the grade of these |lesions, be it
Grade 1, Grade 2, or Grade 3.

If we look at the data -- and | just happen
to have this table with me -- there is a preponderance
of these thicker Grade 2 lesions in the scalp for the
aggregate study. There are 166 | esions of Grade 1
versus 180 of Grade 2 on the scal p, versus the face that
had 551 Grade 1 |esions versus 415 Grade 2 |esions. So
in the end | think we're |ooking at one comon, unifying
factor, that there is a differential response to these
thicker lesions. The majority of the differential
anatom c response is probably due to the difference in
al l ocation of the two | esion types.

So | think really the issue is, is there
really this differential response of Grade 1 versus
Grade 2, yes, and acknow edging that difference in the
| abel ing so that consuners as well as physicians are

awar e.
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DR. DRAKE: Thank you.

DR. STERN: | think that's nisleading. There
was a 53/47 split each way in the distribution of
hyperkeratotic | esions by anatomc site. It was 53
percent face for non-hyperkeratotic and 47 percent
hyperkeratotic, and exactly the opposite on the slide |
saw fromthe FDA. There's a 30 percent difference in
efficacy. How a 6 percent difference between the two
groups in the distribution of hyperkeratosis can explain
a 30 percent difference in efficacy, maybe Dr.

Kil patrick can explain that to me, but when |I saw those
slides, | said | don't know of any corrective or

adj ust mrent mechani smthat would bring those efficacies
by adjusting and stratifying according to that. It may
wel | be that hyperkeratotic lesions in the scalp do even
wor se, but that doesn't wash it away. |'m sorry.

DR. DRAKE: Rob, I'msorry, |I'mlooking at

that slide --
DR. STERN: That was in the presentation.
DR. DRAKE: | know, but I'm | ooking at that
slide, and it says -- these pages aren't nunbered,

unfortunately, but it says that this is the difference
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in lesion grade fromdifferent treatnment sites? Is that
the slide you're referring to?

DR. STERN: Yes, 53/47, wasn't it?

DR. DRAKE: It was a 57 -- face was 57
percent, scalp was 47 percent on the thinner |esions,
but on the thicker |esions, the scalp was better than
the face, at 53/43. |If that's the slide you're
referring to.

DR. STERN: [|I'msorry. That's the
difference, and so the difference is slightly greater,
but still wouldn't make up a 30 percent difference in
ef ficacy.

DR. DRAKE: But on this one, the scalp
actually responded better than the face on the thicker
l esions, if this is the sanme slide.

DR. STERN: | had thought that this is the
di stribution of lesions by anatomic site. |s that what
this slide is? This is basically a 2x2 of type of
| esi ons, | ocation.

DR. DRAKE: | may have the wong slide in
front of me, then.

DR. OKUN: No, Dr. Drake, you have the right
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slide. | guess ny |abeling of it was sonewhat
i nconpl ete. The slide that you're referring to with
t hose nunmbers, 57/43 and 47/53, that has nothing to do
with response rate. That refers to the distribution of
| esi on grades --
DR. DRAKE: |It's referring to |esion grades.
DR. OKUN: Yes.
DR. DRAKE: This is not response. Now, which
slide tal ks about the response that Rob's referring to?
DR. OKUN: In terms of thickness, that would
be the next slide in terns of |ooking at the response

rate at Week 8, looking at the different subsets of

t hi ckness.

DR. DRAKE: Well, | guess I'mstill alittle
confused, because | don't -- could you put the slide
back up?

DR. OKUN: Actually, that would be great.
DR. DRAKE: Because | think this is an
i mportant issue, and let's discuss it with the slide,
pl ease. Because the |lesion response rate is 88/ 78 just
| ooking at | esion grades versus thick and thinner,

but --
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DR. STERN: If you | ook at 75 versus 48, |
had said a 30 percent difference. |It's a 27 percent
difference in --

DR. DRAKE: But, Rob, | still don't know
whi ch slide you're tal king about. So for ne -- indul ge
your chairman. Let ne see what you're tal king about
here.

DR. STERN: A hundred percent conplete
response rate, pooled pivotal trials, followup at Wek
12, which to ne is the ultimate ultimte, allow ng for
retreatnents, and the difference in response rate, which
I had renmenbered as 30 percent in the treated group in
face --

DR. DRAKE: Rob, let's wait. Please, let's
just get the slide up and then discuss it fromthere.

It will take a minute, but I think it's going to be
easier if we're all reading off the same page. That's
what |'mjust trying to get to. That way we can nake an
intelligent coment. Minly ne.

Tracy, just for future reference, these
handouts are absolutely wonderful to trace and we | ove

it, but it mght help to put numbers on them so that
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when we do sonmething like this, we could even -- you
know, it would be nice to have them nunbered down in the
ri ght-hand corner. Just a suggesti on.

DR. STERN: It's right after that diagram
t hat goes down and down and down.

DR. DRAKE: In the nmeantinme, while they're
trying to find that slide, | want to ask a question of
the commttee. W're going to get all bogged down on
this, and I don't want to, but with respect to
hyperkeratotic |l esions, | sense there's unanimty anong
the commttee with having sone |abeling that clearly
di stingui shes between hyperkeratotic and non-
hyper keratotic lesions. |Is that correct? My | have a
show of hands?

(Show of hands.)

DR. DRAKE: Dr. MGQuire suggests nmaybe even
phot ogr aphs woul d hel p. Nonetheless, | think for the
agency's purposes, then, there is unanimty fromthe
commttee that there should be some |abeling that
di stingui shes between hyperkeratotic and non-
hyperkeratotic lesions in this study. That's one issue.

Jon?
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DR. WLKIN: Is it the sense of the commttee
that if we just put response rates by grade, is that
what you would |ike, or do you actually want limtation,
or is this nmore of an informational thing?

DR. DRAKE: M sense, from what |'ve heard
around the table -- and | guess |I'd ask the conmttee to
correct me if I'mwong, but I think the commttee wants
the information out there so that people clearly
under st and what they're dealing wth.

s that a correct assunption?

DR. Di GIOVANNA: | think there are two
issues. One issue is that the very hyperkeratotic
| esions that were not studied, that it should be
i ndi cated that they were not studi ed.

DR. DRAKE: They were not studied, fine.

| s there any disagreenent with that?

(No response.)

DR. DRAKE: Okay. Done.

DR. Di Gl OVANNA: And the second issue is the
thi nner and the thicker |esions, and that's an
i nformational issue.

DR. DRAKE: | think there's unanimty on
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that. Al right. Okay. So we've got that.

Now, I'minterested in the scalp stuff.

Phi | ?

DR. LAVIN: Thickness should al so be broken
out by face or scalp, because | think the efficacy data
are there, it's just a question of showing it.

DR. DRAKE: Now, is this the slide you're
referring to, Rob?

DR. STERN: Yes. So how !l read this, if you
| ook at the next-to-last colum, to ne, because of the
retreatnment, the |ast, best information we had on these
i ndi vidual s was at Week 12, sone of whom had been
treated once, sonme of whom had been treated tw ce, and
the way | read this, if you look at the last colum, for
patients with face | esions, we had 75 percent conplete
response rate; for patients with scalp | esions, we had
48 percent. | had renmenbered 30 percent in ny head as

the difference, with the vehicles respondi ng about the

same, 10 versus 12. | had renenbered 30 percent as the
difference. |I'msorry, it's a 27 percent difference in
efficacy.

DR. DRAKE: Shanme on you
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(Laughter.)
DR. STERN: And the other point is, if you
| ook at facial lesions fromWek 8 to 12 in the treated

group, it went frome68 to 75 percent. This is because

sone -- there are two things that went on here, as |
understood it. One is that people who had unresponsive
| esions or lesions that were still there at Wek 8 were

retreated, so the increase in 7 percent is partially due
to a second treatnment m nus any of those that

reoccurred, whereas if you | ook at Week 8 and 12 for
scal p lesions, instead of going up with the non-
responsi ve | esions being treated, there were nore

| esions that came back, according to the clinicians,

t han went away with the second treatnent.

Cbvi ously, the data m ght be there that you
could say, well, how many really were additional ones
goi ng away versus going back, but the point is, within 4
weeks in the other we're already seeing nore return of
| esions than we are seeing additional efficacy from
retreatment of | esions that were not initially
responsive. And in sonething where you neasure success

-- nmost of us as clinicians measure success in 6 nonths
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or a year, because that's how often we see these kinds
of patients typically. To have recurrences outnunber
addi tional successes in 4 weeks is not sonething that
makes ne happy, and 57/43 versus 47/53 -- |'msorry,
again, about that, I'ma little dyslexic -- to ne
doesn't explain a 27 percent difference in efficacy at
Week 12.

DR. DRAKE: Okay. Phil?

DR. LAVIN:. Don't be hung up about the 27
percent difference, because you aren't conparing face to
scalp. You're really conparing vehicle to the treatnent
combi nati on.

DR. STERN: [It's only 25 percent when you put
in that difference.

DR. LAVIN: Right. So it's the 68 versus the
75 and the 55 versus the 48.

| think the thing that you m ght want to be
t hi nki ng about is what would this overall projection
rate lead to at 1 year or at 6 nonths. |In fact, | did
that calculation just now. It turns out that you're
projecting |osing about 50 percent of the conplete

responders in 24 weeks. So | don't know what frane of
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reference that gives you, but that's what the data from
Dr. Okun's chart, his algorithmchart, would |l ead you to
proj ect .

So a sense of how you're doing here, | think
that's the only thing that | would try to take from
this. | wouldn't try to read in a conparison of face
versus scal ps.

DR. STERN: | was nerely trying to say that
adjusting for the difference of thicker |esions between
face and scalp can explain these differences in
efficacy.

DR. DRAKE: Okay. |I'mgoing to, in the
interest of tinme, take the chairman's prerogative. |
don't want to argue this out right now | think that
t he agency has heard that there is significant concern
about this area, and it needs to be addressed properly
in the | abeling, and they can recirculate it. But let's
not argue it out at the table.

s that satisfactory with the commttee?
think they've heard the concerns | oud and cl ear.

Ms. Cohen?

MS. COHEN: | don't want to argue the point.
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I just want it to be in plain |anguage for consuners.
That's all.

DR. DRAKE: | agree with you totally.

Dr. WIkin and other FDA fol ks, are you
satisfied with that? OCkay.

Let's nove to Question 2, then. The question
here is, do we want to have 100 percent -- the question
is, "To what degree does including informtion about
efficacy as neasured by the 75 percent or better
conpl ete response rate add to the information about
efficacy as neasured by the 100 percent conplete
response rate neasure?"

"1l call for coments on this question.
Phi | ?

DR. LAVIN: This is nmore froma perspective
of robustness, and | think it is wise to have both
pi eces of information provided in the |abeling. It
gi ves soneone a good confidence | evel of what the
numbers are like if you don't have conpl ete responses,
and | think it is a clinically meaningful outcone to
have 75 percent of all the |esions cleared.

DR. DRAKE: Does anybody di sagree with that
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st at ement ?

DR. Di GIOVANNA: | don't disagree with it. |
just don't know how nmuch nmore information it would add,
since it was so difficult to conmuni cate the meani ng of
conpl ete response, since it was used in two different
ways, conplete response of each | esion and conmplete
response of an area.

DR. DRAKE: Any other comrents? Fred?

DR. MLLER: | do think it's really inportant
to get all the data in --

DR. DRAKE: Yes, | do, too.

DR. MLLER: And it's inportant to say that a
significant percentage of these people had only three
out of four lesions clear conpletely, and the | anguage
just has to be worked out so that indeed it is clear.

DR. DRAKE: Okay. Any disagreenment with that
| ast statenent?

Dr. WIkin, other questions fromthe agency
on that?

(No response.)

DR. DRAKE: All right. Question 3. The

gquestion here is, does the | anguage present in the | abel
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and patient package insert satisfactorily forewarn
patients about exposure to solar or incandescent |ight
during the period between application of ALA and
adm ni stration of the light?

Dr. Bob Jordon, and then Dr. Henry Lim

DR. JORDON: The only package insert | have
was in the original material, and it's 20-sonme, 25 pages
long, with ots of technical stuff init, and this is
not what we're tal king about here in terns of alerting
patients as to what this therapy is and what kind of
ri sks they take.

DR. DRAKE: Dr. Lin®

DR. LIM The sanme point. | think we need to
see what the |anguage is going to be, but it should be
t here.

DR. DRAKE: And Dr. Mller?

DR. MLLER In the information that we had,
t here was not hi ng about post-therapy protection, and
t hey tal ked about 4 weeks having a decay period, but
t here was not hing about the post-treatnent period.

And | had a question about fluorescent

lighting. You know, patients are going to say, "Do |
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have to becone reclusive in ny hone? How covered do
have to be?"

DR. DRAKE: "I don't have to go to work
t onorrow. "

(Laughter.)

DR. MLLER: In lots of areas of Pennsylvania
there are kitchens with banks of fluorescent |ights.
They' re very bright.

DR. DRAKE: Okay. Dr. M ndel?

DR. M NDEL: | was not clear -- and | don't
know whet her a patient would be -- as to why, if the
treatment is interrupted for any reason, it should not
be restarted. And what does a patient do, then?

DR. DRAKE: That's a good question. Yes, it
sort of |eaves you hanging, doesn't it?

(Laughter.)

DR. DRAKE: That's a good pickup. | hadn't
even -- | didn't even pick up on that.

DR. STERN: The good thing about ALA
photosensitivity is, you know when it's happening,
because it burns and stings. So the one thing that

protects -- | personally believe what | think I'm
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hearing from Ms. Cohen, that you need sonething very
explicit designed for patients to be given at the tine
of treatnment or before they sign on the line. But the
ni ce thing about ALA photosensitivity is, it hurts when
you're doing it. It's not |like a delayed reaction, when
you can be out in the sun all day and then 4 hours |ater
realize you' ve overdone it. So npbst people know when
you're face is stinging and burning, it's -- not that
they're not going to get edema fromit, but that's
usually a hint that it m ght be a good idea to stop
doi ng what they're doing.

DR. DRAKE: O her coments on this question?

MS. COHEN: It says here that the stinging
and burni ng subsided between 1 m nute and 24 hours. |
mean, that's a big paraneter, between 1 mnute and 24
hours. So | don't know how they're going to explain
t hat .

And al so it says here that sunscreen wll not
protect people, and that's a very inportant point that
shoul d be on a consuner package, "Sunscreen i s not going
to protect you."

DR. DRAKE: Unless it's an absol utely opaque
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sunscreen. Then it woul d.

MS. COHEN: A veil.

DR. DRAKE: Dr. M ndel?

DR. M NDEL: Just a suggestion, too. It says
in there that it shouldn't be applied around the
periorbital -- the drug should not be, but | would think
it would be better to say that the goggles should be on
when the drug is applied in the area around the eyes, or
sonething |like that, because that's really what you
want, right?

DR. DRAKE: Well, it depends on the type of
goggl es. Sone of them have great big, w de bands, and
if you're trying to treat an area on the tenple, it's
hard. But you've got a very valid point.

DR. M NDEL: But no matter what, if it's
hi dden by the goggles, it's not going to be treated, and
that's presumably --

DR. DRAKE: | agree with you, it's very
i nportant that they have the goggles there and on. And
that's from our ophthal nol ogi st guy, so we really have
to pay attention.

(Laughter.)
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DR. M NDEL: And |I'm not going to say what |
t hought about these blinded versus non-blinded, either.

(Laughter.)

DR. DRAKE: O her comments on 37

(No response.)

DR. DRAKE: All right. W're going to nove
to 4. We know what the sponsor and the agency have
agreed to do. Now what we're being asked is what
addi tional future studies would the conmttee reconmend
be performed, and | would like to open the discussion
for that.

Dr. Di G ovanna, and Ms. Cohen after John.

MS. COHEN: Maybe he'll say it anyway.

DR. Di GIOVANNA: | think that given the
frequency of actinic keratosis in skin cancer and the
nature of this approach, | think that it is essential
that a study be done to look at the treated |l esions, in
particul ar those | esions that have recurred in the area
of treatnment, to |ook for an increase in the incidence
of devel opment of skin cancer, particularly squanous
cell carcinoma, which often does not behave in a well -

behaved fashion |ike basal cell carcinoma usually does,
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and can result in an increase in nortality. So | think
that that is essential.

DR. DRAKE: Okay. Ms. Cohen?

MS. COHEN: |'m curious to know, when you
apply the nedication, in what formis it? Is it a
crean? Is it --

DR. GOLUB: It's solution.

MS. COHEN: It's solution. Does it tend to
run? Could it run?

DR. GOLUB: The way the applicator works --

THE REPORTER: We've got to get people
m crophones.

MS. COHEN: | beg your pardon. | know
better. |'msorry.

DR. GOLUB: The instructions with the
applicator are to apply it to thoroughly wet the |esion
that you're treating, w thout applying enough to run or
drip. The Kerastick tip allows you very fine control
over the ampunt of solution that conmes out of there. So
actually it will release some, and it can be absorbed
back in. | nmean, you can work with that Kerastick

applicator. And | think after a brief experience with
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it, the clinician will be able to control that.

MS. COHEN:. Well, ny concern is, as with Dr
M ndel, if people tend to perspire and you're doing this
inaclimte that's fairly warm would it run in any way
or get into the eye? Because |'ve read this carefully,
and that worries ne. It mght not be a worry to you,
but it worries ne a little bit. Is that valid?

DR. DRAKE: The sponsor wants to respond to
t hat .

DR. MARCUS: Yes, we can respond to that.

The i ssue about the eye was primarily, M.
Cohen, because of the presence of alcohol in the
solution that can burn. But our Phase IIIl trials were
done in warm sunny clinmates where perspiration is very
common, and there have been no instances of ocul ar
adverse events seen as a result of running into the eye.

MS. COHEN: But you would put on your
| abeling, just in case by sone strange reason it gets
into the eye, howto clear it out.

DR. DRAKE: It's already in there.

DR. MARCUS: Yes, it's in there.

DR. DRAKE: Dr. McQuire?
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DR. McGUIRE: | think the itenms in Question 4
are inmportant. W have seen data that | think has been
mnimzed. | don't think we've spent enough tinme on it,

and | know no one wants to spend anynore time at this
time of day, but I would |like to see a follow up on the
cohort who were retreated at Week 8 and then rel apsed.
I"d like to see, in fact, the entire treatment arm
There were 56 who were retreated, and of that 56, 36 did
not clear. That was with the second treatment. It
seens to ne that it's incunmbent both on the sponsor and
t he agency to see what the histol ogy of those |esions
shows, as well as to find out what the histology is of
the 14 who recurred after clearing at 8 weeks -- in
ot her words, the 14 of the 117 who were clear at Wek 8
and then rel apsed by Week 12.

| enphasize that we're |ooking at a very
narrow time frame here in a disease that |asts nonths
and years, and it should be enphasized in whatever
packagi ng you have that the data that we have is based
on a 3-nonth study.

DR. DRAKE: | have to tell you, as a

chairman's comment, | want to reinforce -- | agree. |

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




143

had on ny list of coments to say what Dr. McGuire just
said. | think there needs to be sone histology on these
unresponsive or quickly recurrent lesions. So | want to
really reinforce that.

Dr. Kilpatrick -- I"msorry, Rob, you were
next. | apologize. Then Dr. Kilpatrick.

DR. STERN: Although it's probably clear from
what |'ve said before that | think sone |onger-term
studies are needed in terns of recurrence rates, type of
| esions to recur and natural history, | think the
reality is, we're going to have to use the surrogate
measure of clinical actinic keratoses and not basal or
squanmous cell carcinoma in these areas, just because of
power consi derations, because of the incidence of these
|l esions. | nean, we can't expect the sponsor to set up
a study that would have to enroll in a reasonabl e period
of time many hundreds to thousands of patients. On the
one hand, | think that would be not a reasonabl e burden
for the sponsor.

On the other hand, | woul d enphasize that
actinic keratoses are hard to nonitor over tinme, both

because of differences in clinical perception of them
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and because they in fact change over tinme, and that
sinple followup of 70 or 100 or 150 patients in an
unblinded way is in fact, to my mnd, not likely to give
one robust and interpretable data, that one really has
to think very carefully not only about patient safety in
t he design of the trial, but a design of a trial that
will mnimze biases, both with respect to other

t herapi es and especially with respect to observer

bi ases.

So this is not an easy, |et's-see-how
they're-all -doi ng-a-year-later kind of trial, in ny
m nd, but on the other hand, | don't think we'll be able

to determ ne the cancer risk
DR. DRAKE: Dr. Kilpatrick?
DR. KILPATRICK: He's just stolen ny thunder,
because | was trying to say, but not as effectively --
DR. DRAKE: | should have I et you go first.
DR. KILPATRICK: But 1'd like to add onto Dr.
Stern that I'd like to -- and pick up on what Ms. Cohen
was saying. We're talking about a safety study of at
| east 70 additional patients. | don't think that's big

enough. 1'd like to see a followup study or some type
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of postmarketing study of people who use this thing to
see how effective the label is, what untoward effects
they get if they do not follow rigorously what they're
told to do in terms of exposure to sunlight, et cetera,
et cetera.

Again, I'mon the sanme petard that Dr. Stern
is. 1 don't know how much we can ask the sponsor to do
of this, but I would like to see followup of the people
using this after it's been marketed.

DR. DRAKE: Dr. Lim and Dr. Mller.

DR. LIM It's a question of clarification
also. "Thirty of whom have Fitzpatrick skin type IV to
VI," what is the purpose of doing it? Because
especially in skin type V and VI, it's going to be very,
very low to have actinic keratosis in those patients.

It would be very difficult to find those patients.

DR. OKUN: Your point is very well taken.
woul d anticipate that the majority of those 30 would
probably have Fitzpatrick skin type IV. And to answer
t he question about why we're interested in that, our
concern, | think, stems from whether there would be

differences in terns of postinflammtory hypo- or
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hyper pi gnentation as a function of increasing baseline

skin pignentation anong the higher Fitzpatrick skin

types.

DR. DRAKE: Dr. Mller?

DR. MLLER | want to follow up on Dr
Stern's comments. | think that there's a | ot of

subj ectivity | ooking at | esions that are heal ed or
clear, and | think it would be good to have biopsies on
| esions that are clinically clear on a group of those
patients, so that are they truly totally gone after the
t herapy, and maybe this would explain some of this
recurrence, you know, were they not gone to begin wth.

DR. DRAKE: Actually, that's a very good
poi nt .

| think what you're hearing, Dr. WIlkin, from
this whole group is that there's -- actinic keratoses
are so fickle, because a certain percentage of them
spontaneously remt, a certain percentage of them evolve
i nto squanmous cells.

And just as an aside, the npbst recent
argunment or discussion at the American Acadeny of

Der mat ol ogi sts was whet her these are premalignant. That
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term nology is being challenged vigorously. Mst people
bel i eve these are in squanmous cell in situs, they're
squamous cell in situs, they're not premalignant,
they're actual in situ malignancies. And | can tell

you, | think there's a drift toward that, because that's
t he | eadi ng opi ni on of dernnatopathol ogi sts and a | ot of
our skin cancer specialists, skin oncol ogists.

So | think what you're hearing is a |level of
di sconfort with just saying they're gone, w thout sone
hi st ol ogi ¢ proof or sone foll ow-up of the biologic
activity of these lesions to see what they do after
t hey' ve been treated.

Is that a fair way to state that? Okay.

Eli zabeth? Dr. Abel?

DR. ABEL: | would also like to see foll owup
studi es on patients who are on photosensitizing drugs,
and perhaps to clarify that statenment on clearing, is
there clearing to a nmacular state with no obvious scal e?

To sort of refine that definition of clinical clearing.

DR. DRAKE: Dr. Lin®

DR. LIM | just have a question to follow up

on Dr. Abel's question. 1In ternms of the
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phot osensi ti zing nedication, | think that would add
anot her | ayer of conplexity. It would be very hard to
anal yze the data, nunmber one, and, nunmber two, in
patients with PUVA, we know we put patients on PUVA as
|l ong as they're not on highly phototoxic nmedications,
and we have had no problem wi th those.

"' m not sure, one, what additional
i nformation you would get, and, nunber two, | think it
woul d make the data analysis so nuch nore difficult to
know what is going to be effective.

DR. ABEL: | think that there has to be sone
limted study on these patients for people to feel
confortable about treating them |If there is no data at
all --

DR. LIM Right. But on the other hand, we
know the light source is at 417, and npbst of the
phot osensitizer is going to be at the UVA range. This
is beyond UWVA. So | don't think it's going to be
af f ect ed.

DR. ABEL: Then it's not an issue, you're
sayi ng.

DR. LI M | don't think it will be a
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significant issue.

DR. STERN: | would agree with Henry that for
nost mar keted drugs, this treatnment is not an issue in
ternms of photosensitizers. |'d have to | ook at
sparfloxacin and see how far it goes up, but the nunber
of drugs |I'd be concerned about is tiny.

DR. DRAKE: Dr. WIKkin?

DR. WLKIN: | think that's close to what our
opi nion was. W believe that if there was no
phot ochem stry, there wouldn't be photobi ol ogy, and
that --

DR. DRAKE: That's right. Details.

(Laughter.)

DR. WLKIN: And that in essence what we
could do is, we could actually speak to the drugs that
m ght be of concern.

DR. DRAKE: | think that's fine.

Now, Dr. WIkin and the other folks fromthe
FDA, have we answered these questions satisfactorily?
Have you gotten enough information?

Don't people start packing up and | eaving

just yet. 1'mnot done.
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DR. WLKIN:. W have a | ot of great
i nformation.

(Laughter.)

DR. DRAKE: Are there any questions that
we've | eft unanswered? Tracy just wants to make sure
you have an adequate answer for restrictions.

| think what | did, Tracy, is put that back
into the -- | think they' ve heard all the comments
around the table, and I think we'll let the folks at the
FDA digest all this and conme up with sonething
reasonable. They've heard a variety of opinions.

Dr. WIKkin?

DR. WLKIN: Yes, |I think what we heard from
the commttee was not really sonething along the |ine of
restriction, but full disclosure in |abeling --

DR. DRAKE: Full disclosure is what we heard.

DR. WLKIN:. That we really describe the
differences in scalp and with the hyperkeratotic
| esions, and the two aspects that Dr. Di G ovanna
nmenti oned, one, the hyperkeratotic |esions that were not
studi ed, and then the different grades and the response

at different grades. And also the follow up, that
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second treatnent visit, we my want to craft a little
nore of that information for scalp into | abeling as
well. | think that's what our encouragenent was to do.

DR. DRAKE: Anything else that the FDA needs
from anybody? Are you okay with all this?

DR. WLKIN:. Well, | would thank the
commttee and the invited experts from yesterday
afternoon and the sponsors from yesterday norning and
this afternoon. | think we had an amazi ng anmount of
really good information presented, and we had great
feedback fromthe commttee in answering questions on
difficult topics, and three very different and difficult
topics. Hel pful for us.

DR. DRAKE: Okay. And | want to say two or
three things.

First of all, I want to thank the sponsor for
your tinme and effort and your research and the funds
t hat you spend and the personnel you expend and the
deci sions you've nmade to hel p support research into
products that will help our patients with skin disease.

We're very appreciative. W understand it takes a | ot

of work, a lot of effort, and your life is sort of in
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our hands here for a few nonents, and that nust be very
stressful. But when you give us clear data and cl ear
presentations, it's easier for us to help advise the
FDA.

We just want you to know that we're grateful
to you for your support of research into new
t herapeutics for skin disease. Qur patients are al
gr at ef ul .

And | want to thank the consultants for
com ng today. |It's very nice.

| also want to thank the FDA. First of all
| want to thank Jonathan for your | eadership. You know,
there have been sonme new strides made. That session we
had on hand dermatitis was wonderful. | mean, it just
seens to nme there are so many things that you' re doing
to make us able to do our job better. W're very
grateful, fromthe community of dermatology. So I'd
like to thank you and all your staff for your excell ent
presentations and organi zati on.

And Tracy, our executive secretary, this has
been a -- she didn't even eat | unch.

You get to eat supper tonight.
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She hasn't eaten in 2 days. So we want to

t hank her for all her hard work. She has just gone full

bor e.

And t hanks to the audi ovi sual people.

And nost of all, | want to thank the
conmmttee. You guys are great. This is such a solid
commttee. | nmean, you just really come forward with
good, solid coments. There are no petty biases. |'m

very, very proud of you, and |I'mvery proud to work with
you. Thank you.

And, Henry, you have a question?

DR. LIM One comment. During the |ast
neeting, we didn't realize it was Joe's | ast neeting as
a chair. | would like to, for those of us who had been
in the commttee for a year --

DR. DRAKE: Absol utely.

DR. LIM To just express our appreciation
for Joe's | eadership.

(Appl ause.)

DR. DRAKE: And don't assune it's past tense.

He still was doing a ot of help in here today. Over

the last 2 days, | had a | ot of sweet nothings in ny
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ear.

(Laughter.)

DR. DRAKE: Anyway, thank you, and you're
going to all nmake your planes. Thanks for the hard
wor k.  Bye.

(Wher eupon, at 3:56 p.m, the neeting was

adj ourned.)
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