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PROCEEDI NGS
Call to Order and Introductions
DR. GATES: Good norning. | would |ike to wel cone

you to the neeting of the Dermatol ogi c and OQpht hal m ¢ Drug

Advi sory Conmmittee. | amWIIliam Gates, Nashville,
Tennessee, and | will be the acting chair today.

First, | would like to start off with having each
of us introduce ourselves, and we will begin fromny |eft

and go to the right. So, I will have you start, Dr. West.

MS. LITTLETON TOPPER: \When everyone speaks,
pl ease nake sure you press the button; release it; the red
light will come on; speak into the m crophone and then turn
it off when you are finished. Thank you.

DR WEST: | am Constance West. | am Director of
Pedi atric Ophthal nol ogy at G ncinnati Children's Hospital in
G ncinnati, Chio.

DR GORDONSON: | am Lewi s Gordonson. | am
originally an optonetrist fromlowa State and am now
Prof essor of Ophthal nol ogy at New York University in New
Yor k.

DR BULLIMORE: M nane is Mark Bullinore. |
don't normally speak like this; | have a cold. | am
Associ ate Professor of Optonetry and Vision Science, from

OChio State University.
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DR CHEW | amEmly Chew. | amfromthe
Nati onal Eye Institute. | am an ophthal nol ogi st and
epi dem ol ogi st.

DR. FEMAN. | am Stephen Feman. | am an
opht hal nol ogi st. | ama professor of ophthal nology at St.
Loui s University.

DR MLLER | amMarijean MIller. | ama faculty
menber at Children's National Medical Center here, in
Washi ngton, D.C.

DR STEIDL: | am Scott Steidl. | ama retina
specialist at the University of Maryland, in Baltinore.

DR BOYD: | amWIlliamBoyd. | am an
opht hal nol ogi st, clinical team|eader with the FDA in the
Division of Anti-Inflammtory, Anal gesic and Opht hal nol ogi c
Drug Products.

DR CHAMBERS: | am Wl ey Chanbers. | amthe
Deputy Director for the Division of Anti-Inflanmatory,
Anal gesi ¢ and Opht hal nol ogi ¢ Drug Products.

DR. GATES: Thank you. Next | will have Kinberly
begin by reading the conflict of interest statenent.

Conflict of Interest Statenent
MS. LITTLETON TOPPER: The foll owi ng announcenent

addresses the issue of conflict of interest with respect to
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this nmeeting and is nmade a part of the record to preclude
even t he appearance of such at this neeting.

The topics of today's neeting are issues of broad
applicability. Unlike other issues before the conmttee in
whi ch a particular product is discussed, issues of broader
applicability involve many industrial sponsors and acadenic
institutions. All special governnent enpl oyees and federal
guests have been screened for their financial interests as
they may apply to the general topics at hand. Because they
have reported interests in pharnaceutical conpanies, the
Food and Drug Adm nistration has granted general matters
wai vers to the followi ng SGEs which permts themto
participate in today's discussions: Dr. WIlliam Gates, Dr.
Ri chard Gorman, Dr. Stephen Feman and Dr. Mark Bul i nore.

A copy of the waiver statenents may be obtai ned by
submitting a witten request to the agency's Freedom of
I nformation O fice, Room 12A-30 of the Parkl awn Buil di ng.

Because general topics inpact so nany
institutions, it is not prudent to recite all potential
conflicts of interest as they apply to each nenber,
consul tant and guest.

Dr. Todd R Plott, who will be down in just a

nmoment, has been invited to participate as a non-voting
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i ndustry representative acting on behalf of regul ated
i ndustry.

FDA acknowl edges that there nmay be potenti al
conflicts of interest but, because of the general nature of
t he di scussion before the conmttee these potenti al
conflicts are mtigated.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
FDA participants have a financial interest, the
participant's invol venment 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
previ ous financial involvenment with any firm whose product
they may wi sh to conmment upon. Thank you.

| would also like to state that some of you m ght
noti ce we have one conmttee nmenber fromthe ful
Der mat ol ogi ¢ and Ophthal m ¢ Advisory Conmttee and we are
required to have two. Qur second one, at the last m nute,
had a problem and was unable to cone and we nmade the
determ nation that the neeting was nore inportant than
canceling it because of the inability to have two nenbers.

Thank you.
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DR. GATES: Thank you, Kinmberly. Next I wll call

on Dr. Chanbers for the FDA presentation.
| nt roducti on and FDA Presentation

DR. CHAMBERS: Thank you, Dr. Gates and good
norni ng, everyone.

The purpose of today's neeting is to try and
di scuss, on a prelimnary basis, the information that the
FDA needs to try and devel op gui dance docunents for the
devel opnment of drug products or therapies to prevent the
sl ow progression of myopia. The FDA has a nunber of
di fferent gui dance docunents in different |evels of
devel opnment. One of the first processes is to try and
collect information. The purpose of this nmeeting is to try
and do just that as a first step.

We recogni ze that nyopia is a very conmon di sease,
if you want to call it disease; condition if that is what
you want to call it. There are lots of different terns that
are used for it but the preval ence estimte for nyopia is
somewhere on the order of 20-50 percent in the United States
so it affects a | ot of people.

The potential use of any product, we believe, that
would try and slow or prevent myopia is likely to occur in
chil dren whose parents are nyopic, or where there are

parents that believe their children will becone mnyopic
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because we believe that the nost |ikely case for any drug
products will be in the early stages, basically devel oping
pedi atric devel opnment. Unlike the other treatnments for
myopi a, such as gl asses, such as contact |enses, such as
different refractive procedures, we think drug products are
much nore likely to be used early on as opposed to later in
life. But that does not preclude that there may be products
devel oped |l ater on and, to the extent that that conmes up, we
wel come any di scussi on.

As | nentioned earlier, our goal is to try and
devel op gui dance for evaluating drug products to either slow
or prevent myopia. Utimtely, any approvals that the Food
and Drug Adm nistration nmakes will be based on data. But in
order to collect good data we need to have good trials.

To date, as we have | ooked through, we believe the
natural history has not been particularly well studied.

Yes, there are sone studies that go on for a couple of years
but, since we believe this phenomenon goes on for a nuch

| onger period of tinme, we are not aware of good | ong-term
fol |l owup, taking individuals and follow ng them throughout
the course of their life as opposed to cross-sectional data
which we think there is lots of. There are also a great

nunber of nyths and anecdotal associations, sonme of which
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are bound to be conpletely valid and sonme of which are
probably just nyths.

We note that refractive changes conme froma
variety of different sources. Sone may be non-lens rel ated
and, as | say, we generally tend to think of them as
occurring between birth through at | east 30 years of age;
accomopdation rel ated, which also occur starting at birth
and go on generally up to about 65 years of age; |ens
rel ated changes, which generally occur a little bit later in
life, generally 40--this is an arbitrary nunber--but
continue on until people either get a cataract renoved or no
| onger have the need.

We believe there are a nunber of potenti al
i nfluences of nyopia. Listed on this chart are the two big
categories that people tend to think of, genetics and
environmental factors. Wthin environmental factors there
are a nunber of subgroups. This is certainly not an all -
inclusive list and part of the purpose of discussion today
is to try and go through what people believe are the causes.

When we are thinking about therapies, we expect
that therapies may not necessarily be limted to directly
affecting the di sease process. By that, | nean we nay know
what the cause is and the therapy may be directed directly

at what caused the nyopia. There may be cases where we
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don't know what the cause is and therapies may or may not be
directed because we don't know.

We do not Iimt ourselves though to just therapies
affecting the direct cause of nyopia. For exanple, if the
cause is that the eye is getting too |long and we have a drug
product that changes the shape of the cornea to conpensate,
that is acceptable. So, we are trying not to limt
ourselves in the potential therapies but recogni ze we may
either affect the direct cause or we may affect sonething
t hat conpensat es.

We recogni ze that as we try and devel op protocols
the issues will be conplicated. They are conplicated by
things like genetics. They are conplicated by the
environnmental factors; things that people believe are |ikely
to affect nyopia, either progression and/or things that may
i mbal ance a particular trial. W expect those types of
phenonena to be things |ike genetics, environnmental factors
i ke education, |ight exposure, refractive correction, work
or play habits. These nay or may not be factors and there
may be additional things that we are not currently aware of.

To start out with, | amgoing to try and start
with the basics. The basics, fromour perspective right
now, are what is myopia? Wwo has it? 1Is all myopia

necessarily bad? |If not, is sone worse than others? How
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long do we need to study it? How frequently do we need to
| ook? And, how are we going to know when we have had a
successful outconme?

We have tried to translate these questions into
nor e wor kabl e questions that we can deal w th and,
consequently, you have a whole long list of questions with
many sub-parts. W expect that to occupy the mpjority of
t he day.

But our goal is two things. Qur goal is to have a
di scussion of the topic. That is equally inportant to
answering the questions. So, the extent to which you can
identify what we both know and what we don't know is
important to the agency. As we go through the questions we
woul d I'ike to hear a consensus if one exists, but we don't
believe that that is the end-all to answering any of the
guestions. |If there is a range of answers, that is
perfectly acceptable to us. W would |like to know what that
range and variety of different answers is; why you believe
t hose particular answers; or if they are just hunches or if
you would like to see that devel oped. Those are also things
we would like to know.

| f we have not asked the right questions or if
there are additional questions that we shoul d have asked,

pl ease tell us. As | said, this is a beginning process. W
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think it will go on for sone time. So, if there are other

areas that you think we should be exploring, please |let us

know.

Everybody has the questions in their handouts.
will go through themvery quickly right now and then | ater
on in the day we will specifically go through them point by

point. These are the sanme questions that were in the
background package al though we have changed the order to
themjust a little bit to group things a little bit nore
appropriately.

The first question is what is the mninmmrate--
when we say rate we want both amount and tine--of a
refractive change that determ nes whether nyopia is
classified as progressive, stable or regressing? These are
probably the main categories of what myopia does. It either
changes, stays the sane or gets worse but we are not sure
exactly how to define that.

The termis sonetimes used of high risk myopia, or
peopl e who are at high risk. To the extent that we can try
and define what that group is, we are interested.

Wi ch popul ati on should be studied prior to
approving a drug treatnment for the prevention or retarding
of nyopia? W recognize that we can never study everything

that we need to know about a drug product before we approve
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it. If we took the tinme to study every aspect of a product
we probably woul dn't have these products in our lifetine.

So, we think there is sonme kind of balance with benefits and
risk. So, what we are trying to ask is what things do we
think need to be studied prior to approving a product. For
exanpl e, we have listed ages, education |levels, ethnic
groups, famly history of nyopia or other defining
characteristics.

If there is a mnimum anmount, what is that m ni mum
baseline | evel of nyopia for a nulticenter set of associated
factors that mght justify a pharmacol ogi cal intervention to
arrest progression? Again, things |ike m ninmm axi al
length, mnimumrefractive error, mninmum corneal curvature,
and what period of tine that needs to be observed over.

VWhat is the m nimum anmount of change that woul d
justify a pharmacol ogical intervention to arrest
progression? |If we decide that we don't want to | ook just
at a baseline characteristic but if we want to | ook at
peopl e that are changing, what is the m ni nrum anount of
change that you would feel is necessary to answer those sane
aspects?

Then | ooki ng at goals, what do we think the ideal
refractive error is? |1s there sone ideal range? It nay be

emmetropia, it my be sonething el se.
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How nmuch of a refractive change is considered an
i nportant change for a particular individual? W have given
a list of starting ranges of refractive error. This is tied
to the earlier question, what should we be trying to get to
if you start either at |ow ends of myopia or start at high
ends of nyopia? W have broken it down to a bunch of
different categories. The answers may be the sanme for sone
of these categories or they may be different for every one
of these but we are interested in your opinion.

What is the mninmum anount of change that woul d be
considered a success if you are just trying to slowit as
opposed to stopping it?

Which are the clinically relevant, acceptable
endpoi nts for nyopi a-i nduced ocul ar di sease? These are
di seases that we believe are potentially associated with
myopia so if we were going to try and have a decrease in
retinal tears because you believe that nyopia is causing an
increased risk in retinal tears, or decrease in retinal
det achnents because we believe there is an increased risk.
Agai n, these are possible associations. W are |ooking at
whet her you think they are things that should be pursued.

Then we go on to the different nmethods. How
shoul d the particular paraneters be studi ed and neasured?

Do we think there are currently reliable, reproducible
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nmeasures for assessing this in children? If so, what are
they? W are | ooking for things potentially for refraction,
bot h aut onat ed and cycl opl egi c; axial |ength neasurenents
and the rest.

Because we have heard a | ot about high myopia
bei ng bad and how it affects soneone's quality of life we
would i ke to start addressing that early on. So, if there
are particular ways of neasuring quality of life, we are
interested in hearing how you think that should be neasured.

Qobvi ously, once we start doing these neasurenents
we need to know how frequently to do the measurenents. W
don't want to do things that are overly burdensonme but we
want to do things that capture the information we need.

The counterpart to how frequently do we need to do
it, we need to know how I ong we need to do it for, both in
testing durations of treatnent and the foll owup that occurs
aft er war ds.

Qobvi ously, a concern to us is having an effect,
knowi ng what that effect is, looking to see if there is sone
ki nd of rebound associated with that effect and how | ong
does it take to do all those things.

There are a couple of safety questions that we
have put at the end not because they are | ess inportant but

j ust because we needed sone place to fit them One of the
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concerns has been in studying children that potentially have
the risk for devel opi ng anbl yopi a. There have been concerns
raised fromtine to tinme about whether it is appropriate to
study children that are at risk of anblyopia and potentially
altering their refractive error. So, we are putting that
guestion just out on the table, is it acceptable to study
children in that potential range or not?

As we know, nost drug products, in fact all drug
products that | am aware or have some risks associated to
themif they have any benefits. Those risks are frequently
eval uated by | ooking at adverse events that occur. The
frequency of adverse events is prinmarily dependent on the
nunber of patients you study. |If you study very few
patients you are not likely to see relatively rare adverse
events. So, we are | ooking at what is the frequency of
adverse events you want to pick up in studying a particul ar
drug product, recognizing that this is going to be directly
correlated to the nunber of patients that need to be
st udi ed.

Because we recogni ze that there may be sone
conditions that are probably considered nore serious than
others, retinal detachnments probably being a nore serious

condition than general nyopia, if those risks change because
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the condition gets nore serious, we would like to know how
that affects your answer too.

Last but not least, if there are areas we have
m ssed--as | said in the beginning, we are nost interested
in the discussion that goes on so if there are additional
comments, additional questions, anything else, we would |ike
to hear that.

Again, | want to thank you for your tinme and
effort today in advance. Thank you.

DR. GATES: Thank you, Wley. Next we have a
presentation by Dr. Ken Geen, from Novartis.

Novartis Presentation
| nt roducti on

DR. GREEN. Good norning. | am Ken Green, with
Novartis Ophthalmc. On behalf of Novartis Ophthal m c,
woul d i ke to thank the agency and | would Iike to thank
this panel for organizing this neeting and for allow ng us
to be part of it.

In the tinme allotted to us this norning we would
like to cover the followi ng agenda: After ny introduction
we w Il present three experts in the field of nyopia
research and they will cover a variety of topics, ranging
froma discussion of natural history and preval ence of

myopi a, a discussion of the consequences of nyopia to the
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patient and to the physician, and then a proposal of a
clinical study design and an endpoint. Then I will finish
with an overall summary.

As part of the introduction, Novartis believes
t hat the devel opment of pharnmacol ogical treatnments for
myopia is inportant. W believe that patients and
physi ci ans continue to desire new ways to treat myopia and
we woul d note, as an exanple, the significant rise in LASIK
procedures in the past two years.

There are two main inpacts to a person who
devel ops abnornal axial elongation, nyopia and the
refractive error associated with nyopia, which is the
i mredi ate i npact, and there are potential pathol ogi c changes
that Dr. Chanbers referred to, which are long term

We specifically propose an indication for the
treatment of nyopia based on assessing the change in
refractive error. It is not our intention to seek an
indication for reduction in potential pathologic changes.

Last year we were part of various discussions with
t he agency regardi ng study designs and endpoints for a
phar macol ogi cal treatnment for nyopia. Those discussions
culmnated in a request to the agency to have this panel
nmeeting so that we could get sone clarification on sone of

t hese questi ons.
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Qur primary objectives in our presentation are the
following: W want to provide sonme background information
on nyopia, and we would |like the opportunity to propose the
rational e and study design for pharmacol ogic treatnent for
j uveni |l e-onset nyopi a.

Wth that, | would like to introduce the first
presenter, Dr. Jane Gm azda, from New Engl and Col | ege of
Optonetry. Dr. Owi azda?

Definition, Preval ence, Natural H story and
Ri sk Factors of Myopia in the U S.

DR. GWAZDA: | am Jane OmM azda, fromthe New
Engl and Col | ege of Optonetry. | ama Professor of Vision
Science and | also amthe Chair of the recently conpleted
COMET study, which was an NEl-funded clinical trial
i nvestigating a spectacle lens intervention for slow ng the
progression of myopia in children.

| amgoing to give a brief overview of nyopia,
definition and risk factors. | amsure nost of you are
aware of the condition that we are here to discuss today.
Myopia is a refractive error where rays of light cone to
focus in front of the retina, mainly due to the eye grow ng
too long. What this neans for the patient is that he or she
has blurry distant vision but can see clearly at near, hence

the term near-sightedness that is commonly used for nyopi a.
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Juveni | e-onset nyopia occurs during the period
from6-16 years of age. Wat happens over this period is
that the nyopia progression is faster closer to onset and
then, by the end of this period at about 15 or 16 years, the
progression is considerably slowed and in nost children has
stabilized.

You should note that this definition does not
i ncl ude any nention of potential pathologic conplications of
myopi a. This figure just denonstrates that the nyopic eye
is longer, oval shaped, and a point source of |ight conmes to
focus in front of the retina, whereas in the nornal
emmetropi ¢ eye the point source cones to focus on the
retina.

Level s of nyopia are often defined in this way,
low, 0.5 to less than 3 diopters; noderate, between 3 and 6
di opters; and then high or severe nyopia would be anythi ng
over 6 diopters. You should note that in this presentation
these definitions may change because they are not al ways
used by all studies.

The nost comonly cited figure for the preval ence
of nyopia in the United States, even though these data are
now-wel |, they were published 20 years ago and they were
coll ected 30 years ago but they are still being cited.

These are from Sperduto et al., the NHANES study. The
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preval ence between 12-54 is 25 percent. You can see that
there is nore myopia in wonen than in men. There is also
nore nyopia in whites than in bl acks.

| f you |l ook nore closely at these data, you can
see that the |Iower |evels of myopia, either less than 2
di opters or between 2 diopters and 8 diopters, are nuch nore
preval ent than the high nmyopia where we only have a
preval ence in this study of 0.2 percent.

Turning to the progression of nyopia, a nunber of
studi es have shown that in Caucasian children, during the
period when nyopia is progressing nost rapidly, the annual
progression rate is approximately 0.5 diopter per year. For
children in Asia, many studi es have shown that the annual
rate of progression nay be up to twice as great.

These are data on progression of nyopia in the
COMET children. COVET, as | nentioned, was a study to
investigate a spectacle lens treatnent, that is, progressive
addition | enses as conpared to single vision | enses, which
is the standard treatnment for nmyopia in slow ng the
progression of myopia in children.

We enrolled 469 children. They were random zed to
one of these two lens types. Their nean age at the start of
the study was about 9.5 years, and their nean nyopia was

close to 2.5 diopters at the start of the study. So, what |
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am showi ng here are data fromthe children who wore the
single vision | enses, starting at baseline when their nyopia
was around 2.5 diopters. On average, in the first year
their nyopia progressed 0.6 diopter; in the second year, 0.5
diopter; and in the third year, 0.4 diopter. So, this is
how we get the average of 0.5 diopters per year fromthe
COMVET dat a.

We are continuing to foll ow COVET children so we
will, in five years, actually have data show ng what happens
to progression beyond the first three years. Right now, we
have extrapol ated out three additional years, conservatively
estimating that the progression will slow by 0.1 diopter per
addi tional year. So, when you get out six years, the
progression of myopia is slow ng down considerably, if not
stabilizing, in nost children.

We al so know, and this may seem obvious, that if a
child has nyopia starting at a younger age, by the time the
myopi a progression is stopping that child is going to have
nore nyopia. These are data from Mantyjarvi, et al., in
Finland. What they showis that if the onset of nyopia is
at about 7-8 years of age, those children at 15-16 years of
age have five tines as nuch nyopia as those chil dren whose

onset is at 15 years of age.
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Turning to risk factors for devel opi ng nyopia, Dr.
Chanbers has nentioned both genetic and environnental
factors, and | certainly believe both are involved and there
is a conplex interplay between the two. Wat we show first
is that there is a strong associ ati on between myopi a and
parents with myopia and their children. These are data from
Mutti et al. in a recent study. | have simlar data fromny
own | aboratory. What they showis that if a child has two
myopi ¢ parents--these are children who are 13-14 years of
age, the preval ence of nyopia is 33 percent. Wth one
myopi ¢ parent, it is reduced to 18 percent. |If neither
parent is nyopic, it is only 6 percent. You can see that
t he odds increase with increasing nunbers of nyopia parents.

We al so know froma study in Singapore, and | al so
have sone data in ny own | aboratory show ng that nunber of
myopi ¢ parents is not only a risk factor for devel opi ng
myopia, it also is a risk factor for progression of nyopia.
So, there is greater progression in children with one or two
myopi ¢ parents conpared to zero.

| really don't have tine to get into the
environnmental factors today. The one that is nost commonly
cited is near work activities in children, but there are

many others that are out there in the literature.
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To summari ze, the key points are that myopia is
found in at |east 25 percent of individuals in the United
States; that the lower |evels of myopia are much nore
preval ent than the higher levels. The nmean progression in
Caucasi an children is approximately 0.5 diopter per year.
Earlier onset of myopia in children results in higher |evels
by the age of 16 when nyopia progression is slowi ng. And,
the risk of devel oping nyopia is related to both genetic and
envi ronnmental factors.

Now | would like to introduce Dr. Joe MIler

Consequences of Myopi a

DR. JOSEPH M LLER: Thank you. M name is Joseph
Mller. | ama pediatric ophthal nologist at the University
of Arizona, and a professor in the Departnents of
Opht hal nol ogy at the Optical Sciences Center and in our
Col | ege of Public Health.

As far as ny research background, I ama
practicing pediatric ophthal nologist and | carry with nme the
perspective of a practitioner who takes care of children and
consults with the parents of those children. | aman N H
funded i nvestigator, researching the effect of astignmatism
on visual devel opment of native American children. Wth
regard to nmyopia, | aman investigator in the CLEAR study

and, finally, | serve on a data nonitoring and oversi ght
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committee for early treatnent of retinopathy of prematurity,
a di sease which has a very strong association with nmyopi a.
So, | have sone research experience with nyopia.

Pertinent to this study, however, | was al so an
investigator in the pirenzepi ne 205 study, PRI 205, and I
was on the planning board for that and, additionally, served
on the planning board for the anbl yopia treatnent study
nunber 1, which was the atropine study that denonstrated the
use of atropine as an effective and safe alternative to eye
patching. So, | amnot a myopia nmaven in the sense of
peopl e who do ani mal research, but I ama clinician who
works in the area and a scientist who works in the field.

What | would like to do is to try and break this
into two different categories, the inplications if you have
myopi a as far as the risk of other eye diseases and then
fromthe perspective of the patient or the child who has
myopi a, what are the effects of that myopia in terns of the
i nduced refractive error and the eye changes in terns of how
t hey see.

Well, first off, in order to get to what the
effects of myopia are on the eye, it is worthwhile
remenbering that when we are tal ki ng about nyopia we are
tal king about light not falling in focus on the retina.

That can occur fromone or two reasons. Either the optical
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power of the anterior segnent of the eye is too great,
causing the light to fall into focus prematurely in front of
a nornmal eye in terns of axial length, or you can have an
eye which has a "normal " optical power in its anterior
segnent but there is too | ong an eyeball and axi al

el ongation present, resulting in the light falling into
focus an appropriate position for a normal eye but in the
case of a nyopic individual the eye is too |long and the
light falls into focus ahead of the retina, or it can be a
conbi nation of the two, resulting in sone sort of m smatch
bet ween t he two.

We tal k about nmyopia in units of diopters. There
are lens equations that describe what a diopter is but, for
t he purposes of this discussion, the basic rule of thunb is
that about 2.67 diopters is the difference of 1 mllineter
in axial length. In nmeasurenent of axial length there are
ways that this can precisely be nmeasured either with |ight
refracti on nmeasurenents, ocul ar coherence tonography, or
partial coherence. There are also ultrasound neasurenents
SO we can neasure the length of the eye. W can neasure the
power of the anterior segnent of the eye, particularly the
cornea. W know the shape of the cornea quite precisely.
But clinically the defining characteristic of nmyopia is a

procedure called refraction where various | enses are placed
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in front of the eye and adjusted until the light for that
i ndi vidual patient falls in focus on the retina.

So, the types of data that we are able to coll ect
from peopl e who have nyopia are related to the I ength of the
eye, the optical power of the eye and where the |ight needs
to be adjusted in front of the eye in order to fall into
focus on the retina.

As this eye grows things can get out of bal ance
and the di sease which we call juvenile-onset up seens to be
characterized by an abnornmal rate of growh of the eye
itself. Axial elongation seens to be the defining
characteristic of juvenile-onset myopia, the predom nant
form of nyopia that we are di scussing today.

| f you have an eye which was originally intended
to be this size and it grows to be bigger because the
sclera, the white part of the eye, is growing and the inside
lining of the eye, the retina, does not grow to keep up,

t hen what happens is that the eye becones stressed in a
fragile tissue. The retina itself has the strength and
consi stency of about wet tissue paper, whereas the sclera is
much nore expansi ble and can grow. So, as the eye grows one
of the consequences of nyopia is that changes occur in the
retina. Initially stress results in stretches, in tugs and

pulls leading to nmyopi c degenerations. Finally, if those
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stresses are exceeded, catastrophic failures can occur such
as retinal detachnent.

Frequently also cited in the literature in
t ext books, besides these retinal associations, is that
gl aucoma i s associated with progressive |evels of nyopia.

Let's first talk about mnyopic retinopathy. Mopic
retinopathy is the condition, as | nentioned, where the
retina has been tugged and pulled and there are various
changes that occur. Typical names are | acquer cracking that
you see referred to as a characteristic. Wat happens is
that the retina is stressed and |ittle tears devel op or
where the retina is attached, it becones stressed in those
| ocations. This is a very conmmon condition anong people
wi th advanced | evels of nyopia, for sure. |If you have 9
di opters of nyopia or about 3 mllinmeters of axial
el ongation, over half of those people show these
degenerative changes in the retina.

But what surprised me when | reviewed this
literature is just how common it is in noderate |evels of
myopia. In the 3-5 diopter range we find that just slightly
| ess than 5 percent of the people show these changes. So,
this is a very prom nent and very comon findi ng anong

peopl e with nyopi a.
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Fortunately, nuch |less comon is the event of
retinal detachnment. |In the general popul ation about 1
person in 20,000 will experience a lifetime risk of retinal
det achnment devel oping. These papers are cited, the Eye
D sease Case-Control Study G oup and a paper from Japan by
Qgawa, et al. that reviewed the risk of retinal detachnent
devel opi ng as conpared to |l evels of nyopia, case-control
studies, if you will.

These have been reeval uated as univariate odds so
that we can conpare them \What is striking to me is across
continents how simlar these nunbers are in terns of what
happens to peopl e who have progressive | evels of nyopia.

Thi s nunber of 3.87, 3.81 or about 4, please don't
interpret that as neaning that one person in four devel ops
retinal detachnment. That is not what these nunbers nean.
Retinal detachnent is a rare event, but what it does nean is
that if you are a practicing ophthal nol ogi st and soneone
conmes into your office with a retinal detachnent, that
person is four tinmes as likely to have that retina
detachnment if they exhibit | ow myopia conpared to the
condition called emmetropia where the optical power of the
eye is in balance with its axial |ength.

At noderate | evels of nyopia the risk of being

associated with nyopia increases to about 10-fold. 1In the

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

Qgawa paper, where they further stratified people into
having 6 diopters or nore of nyopia the odds ratio increases
to 26-fold elevation of risk for 6 diopters or nore.

The perception of many of us in the practicing
opht hal nol ogic field is that myopia is associated with
di sease. But fromthe perspective of the patient, myopia is
associated with a problem of seeing things far away, and if
you can get closer to things you can see themnore clearly.
Peopl e al so associate it with the need for wearing
eyegl asses or sone other correction. They often associate
it as well with a certain point in their life. They can
remenber when they started having trouble seeing things, or
the experience in the classroomthat led themto say
sonmet hing about it that led to themultinmately receiving
eyegl asses. So, there is a definite relationship as well
bet ween the anmount of the myopia that is present and vi sual
i mpai r ment .

A standard textbook, Bennett and Rabbetts
"Clinical Visual Optics,” has a nice table in it that | have
adapted here that relates the amobunt of nyopia present with
t he expected | evel of uncorrected visual acuity and the
nunber that we use in analysis of data, the ogMAR, in terns
of how much nyopia is present and how well we see. So,

t hese nunbers are the Snellen fractions that we normal |y
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t hi nk of when you go to get a driver's |license, and 20/ 40
vision is what we use as a cut-off for being able to see in
nost states for getting a driver's license. That nunber is
associated with 0.75 diopter of nyopia.

| f you have ever had your eyes checked and you
have sat behind that machine called a foropter and the
doctor is flipping back and forth with those knobs, each
click of that knob is 0.25 diopter on the sphere dial. One
of the things that we learn very early as clinicians is that
when you are refracting soneone and you are trying to refine
their refraction and intentionally make their vision blurry
by giving themtoo nmuch plus power, effectively making them
a nope, for each click of the knob they should give you back
one nore line of visual acuity and inprovenent.

So, this is a clinical rule of thunb that | think
clinicians learn very early in their practice but as far as
what the literature is to support this, actually there is
really quite a bit that has been studied. One of the best
papers | think to look at this was by Maj. Pincus, given a
task to evaluate the relationship between refractive error
and unai ded visual acuity. The reason for this study was
quite sinply that people were trying to get into the service

and claimng that they had better vision than they actually
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had. So there was this condition called positive
mal i ngering that was an issue.

Over 7,000 cycloplegic refractions went into this
data set in which the individuals had a cycl opl egic
refraction; they had an unai ded vi sual acuity and everybody
that was in the study had a best corrected visual acuity of
20/ 20 or better. Each of the data points that you see here
is an average of a large nunber of individuals. So, at a
given level of refractive error, sphere and cylinder, the
average acuity was cal cul ated fromthat 7,000 val ue.

What | have done is taken that data set and
extracted fromit the individuals who had 5 diopters or |ess
spherical equival ent nyopia and 1 diopter or |ess cylinder,
and plotted them agai nst the nore nodern scale, which is
| ogMAR acuity. Across the bottomis spherical equival ent
refractive error. There is a very striking |inear
rel ati onship that you can see here. |If you have 0.75
di opter of myopia you are in a cluster over here that is 0.3
| ogMAR units, or 20/40. |If you double the amount of myopi a
fromO.75 diopter to 1.5 diopters, you are sitting at 0.6
| ogMAR, or 20/80. As this linear scale continues it starts
to flatten out at higher |evels of nyopia.

That is a bit of data about nunbers but as far as

how people see with nyopia, to try and give you an idea of
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what that actually |ooks like I turned to ny coll eague, Jim
Schwei gerling at the University of Arizona. Dr.
Schweigerling is an optical scientist in our departnent and
our departnent has devel oped an eye nodel, a conputerized
eye nodel that includes such factors as pupil size, axial

I ength, the pupil function and is an exact rate trace nodel
that is based on the standard eye.

So, what these conputer sinulations are trying to
denonstrate is to give you an idea of what an uncorrected
myope woul d see without wearing their glasses. As they take
their glasses off, this is as best we can build a nodel of
what the vision looks like in terns of both blur, in ternms
of contrast sensitivity and, finally, this is a single
average pupil size but it is inportant to renmenber that in
real life our pupils get bigger and smaller. So, our actual
vision is sonmetinmes worse or sonetines better dependi ng upon
whet her the light is very bright and our pupil is small or
our pupils are large. But this is the best that | think we
are able to do under the current state-of-the-art in
actually estimating what it is people see and perceive.

| think the first thing that you will see is that
for uncorrected myopia of 5 diopters you have a hard tine
seei ng what those things hanging up on those trees are.

They are called leaves. | had a resident that I was with
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t hat kicked them around until first grade and didn't know
they are associated with trees because he had 9 diopters of
myopi a and didn't know it until he got to first grade.

The second thing that | think you will see is that
if you are conparing the pictures in the center colum to
those on the right, this picture |ooks nore like this
picture than it does like this picture. | nentioned that at
hi gher | evels of nyopia the visual degradation starts to
flatten out. W becone |less and |less sensitive to blur in
our brain with higher levels of nyopia than with | esser
| evel s of nyopi a.

One of the things that | think is pretty clear is
that at these very high levels, if you don't have an opti cal
correction on, you are severely disadvantaged and you
woul dn't be able to do much beyond act in a M. Magoo
cartoon. The people that are walking with 7.5 diopters of
uncorrected nyopia, they may be able to find where the open
door is to get out of a roombut they are severely disabl ed
internms of their vision and these are people that tend to
wear their correction all the tine.

On the other hand, as you nove to | esser ampunts
of nyopia, |esser magnitudes, at 2.5 diopters of myopia you
can recogni ze that the tree has | eaves and you m ght be

tenpted to go skiing wthout wearing your correction.
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But it is inportant also to remenber that nyopia
is characterized not by fixed poor vision at all distances,
but people who are nyopic see things up close better than
they see things further away. So, the child s visual
environnment, as the child devel ops nyopia, is sonething that
they can manipulate. |If they are able to get up and nove
closer to the object of regard, the thing they are trying to
| ook at, they will do so.

So, let's think of this in terms of the perception
of a child who is perhaps starting to devel op nyopia and is
now starting to experience what is going on in terns of not
being able to see clearly in the distance but perhaps better
at near.

Here is a sinmulation of a child trying to find a
friend in a crowmd. The child is nodel ed as having 3
di opters of nyopia. These children are assunmed to be 20 ft
away for the purposes of this sinulation, and our task as
observers is to try and identify our buddy, Waldo, across
the field. So, this is sort of a "Were's Wal do" gane. At
3 diopters of uncorrected nyopia you are going to have a
hard tinme spotting your buddy. It is actually, | think,
kind of hard to know who is a girl and who is a boy in this
crowd. Unless you know what it is your friend is wearing

you woul d probably run into problens. Three diopters of
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myopi a i s associated with an expected visual acuity of

20/ 320. The best corrected vision of 20/200 is |egal

bl i ndness so if you are not wearing your glasses you would
be in the range of visual acuities that are called legally
bl i nd.

As we decreased this by 0.75 diopter to 2.25, you
can see a dramatic inprovenent in ternms of what the child is
able to see. You are starting to recognize who is a boy,
who is a girl and it starts to pop out at you that this is
probably Wal do over here. But, certainly, no details about
t hese children are clear. You don't know whether the child
is smling at you. You certainly can't nake eye contact.

At 20/80 vision you start to see things that |
woul d consider to be details. You can see that sone of
these children are smling. You see the body |anguage that
is going on here. One guy is |leaning on another guy. The
second thing that becomes apparent at this |evel of nyopia,
if you are clinician, is that there are an awful |ot of kids
that come in and get their first pair of glasses at this
| evel of nyopia. A pretty conmmon first prescription for
glasses is inthe mnus 1.5 to mnus 1 diopter range. That
is when a child finally shows up in your office. So, there
are an awful 1ot of kids who devel op nyopia and have it for

a while that are running around like this. It leads ne to
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think that many kids then tolerate this | evel of myopia
because they haven't started conplaining yet or it hasn't
beconme so apparent yet to their parents that they know
sonmething is wong.

Let's decrease this by another 0.75 diopter, down
to 0.75 diopter. W are now at a 20/40 | evel of vision.
This is the level of vision that you are expected to have to
drive a car uncorrected. Really quite a bit of detail is
now apparent. You can see the buttons on the children's
shirts. You can see the smles. You are going to get the
social clues that are going on

But what | do want you to | ook at right nowis the
overall image quality that we are seeing here and conpare it
to this image, which is no refractive error. For ne, the
bi ggest thing that | see different is the | oss of contrast
t hat sonmeone with a small anmpbunt of uncorrected refractive
error experiences. W hear this nmessage taught to us over
and over again by patients who are refractive surgery
patients when they learn that visual acuity is only one
conponent of how well we see. How far you read down on the
eye chart is just one point in our visual function and
contrast sensitivity is an inportant mneasure.

So, the overall image quality when you have myopi a

is not just inpacting how far down the eye chart you can
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read, but also how well you perceive other things, how
bright the bright colors appear to be. You hear this from
peopl e when they get a new pair of glasses, that things |ook
crisper, brighter.

The other thing that | would nmention is that very
often the difference between here and here is what brings
peopl e back to the office to get a new pair of glasses. The
0.75 diopter change is a typical nunber that you see being
used when clinicians decide whether to give a new
prescription that is slightly stronger.

That is the perception froma distance task. You
could argue that the child, if they really wanted to know
what was going on, could walk the 20 ft and see what is
going on. But if you are a kid in the classroomand you
have al ready been noved to the front of the class and you
are sitting in the first row, it is alittle different.

This is a simulation of a child at the bl ackboard.
This child is now 6 ft away fromthe bl ackboard. Wat we
are trying to do is | ook at what happens here to various
| evel s of visual acuity and associated | evels of nyopia. In
terms of how well the child reads the eye charts, this is
the eye chart at 20 ft, a | ogMAR chart, and this is the
child in a classroom|ooking at a friend at the bl ackboard

and trying to read the bl ackboard.
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If you are sitting up close, | think the first
thing is that even at 20/ 160 vision you can see the
bl ackboard and if the teacher has witten large and clearly
and you have a bl ackboard that is using white chal k agai nst
a dark background you can make out these nunbers even with
2.25 diopters of uncorrected nmyopia. Unfortunately, | think
nowadays the nore typical conplaint | hear from students is
that the teacher is using an overhead projector with a dried
out fuchsia colored marker, and the contrast is terrible and
they can't see in the classroomeven with relatively | ow
| evel s of uncorrected refractive error.

So, despite the fact that we are in this range of
2.25 diopters of nyopia and at 20/160 vision, you can
under stand how some children sit in the front of the class
or get noved to the front of the class and still function.
Is this ideal or desirable? | would submt not.

We now have noved by 0.75 diopter to 1.5 diopters
and it is a three-line junp on the visual acuity chart. W
are now |l ooking at a line and able to resolve a line that is
half the size it was before. You can see a big inprovenent
in how well the blackboard is seen. Again, 1.5 diopters of
myopia is a level of nyopia with which a |ot of kids
participate in sports without correction. A lot of kids

will be advised to take their eyeglasses off for playing
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soccer. So, you are a kid, you are out on the playground a
ot of times, running around w thout your glasses on and
this is sort of the expected |l evel of vision if you have 1.5
di opters of nyopi a.

We now junp to 0.75 diopter of myopia which,
again, sounds |like a very snmall amount but it is in that
range of 20/40 vision. The details really are quite
apparent. You can start to make eye contact if you are
sitting in the front row The nunbers are legible if the
teacher is witing big. If you nove into the upper grades,
however, the material in classroomwork becones snaller and
nmore difficult. |If you are holding it up close you are
going to be able to see it but if it is far away and you
can't change where you have been seated, you are going to
have probl ens.

Lastly, let's look at the fully corrected child or
the child who has no refractive error. They see all the way
down to the 20/20 Iine on the eye chart. Things are sharp
and in focus. But now let's think about this as a slightly
different thing, what if you are a child who is, say, 3
di opters myopi ¢ and you have worn those gl asses for a while
and the glasses are only correcting 2.25 diopters of your
myopi a? So, you are under-corrected by 0.75 diopter. |If

you had your full strength glasses on, this is what it would
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|l ook like. But if you have those gl asses which are not
strong enough by 0.75 diopter, this is what the world would
| ook |ike.

So, these sinulations can al so be scal ed back for
wearing | esser amounts than the full correction to give you
an idea of what the child is perceiving if they are not
wearing their glasses and they are not fully correcting the
probl em at hand. So, as best we can tell, with the
exception of a small effect in terns of maeking the overal
worl d seem smal |l er, one of the effects of wearing a high
optical correction, if you have ever |ooked at soneone who
is wearing a myopia pair of glasses, their eyes | ook smal
when you |l ook at their face through the glasses. The sane
t hi ng happens in reverse. As they look at the world, the
worl d beconmes mnified. Wth the exception of this
mnification effect, these sane nunbers can be applied to
trying to estimate what the effect of under-correction is in
a child s vision.

So, | tried to give you an idea of what the visual
perception is of these children who are having a | evel of
myopi a. What | hope | have denonstrated to you is that
there is a real, appreciable difference that is associ ated
with this doubling of the visual angle. A doubling of the

vi sual angl e neans that each tine that we junp up by three
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lines the line becones twice as large in terns of the eye
chart. But not just how well a child can read an eye chart,
it translates into real and significant effects in terns of
how t hey perceive the world, not just in terns of how fine a
detail can be resolved, but in how sharp and crisp and cl ear
the image is.

This 0.75 diopter progression is a value that is
supported in the literature. It is a value that has been
drilled into us fromthe first day of refracting. And, it
is a nunber that seens to have both clinical and statistica
signi ficance.

This is an idea, | hope, as to how the children
Wi th nmyopia see but now let's turn it into the perception of
the parent who is bringing a child in who can't see because
t hey have been noved to the front of the class and they are
already sitting in the front row, and finally the nessage
gets across that the child needs a pair of glasses. So,
am novi ng back to the position of being an eye doctor and |
have a child sitting in front of me. Wat are the options
that I have to offer a child who has nyopi a?

Well, these options are listed in | think roughly
increasing levels of risk for that child, and probably in
terms of conveni ence or desire of 13-year old kids to have

the reverse list. But single-vision glasses are the
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cheapest, the easiest way to correct sonebody's nyopi a.

They are safe if you are not hit by a soccer ball. They are
very effective. Single-vision |enses are inexpensive and
they are widely used as the primary treatnent for refractive
error.

Contact lenses--1 think really the first three in
this category are different than ortho-keratol ogy, which is
a procedure where the cornea is being renodeled to a shape
t hat changes the front power, the optical power of the eye
in order to bring the light into focus at the appropriate
place. So, this is a contact |lens procedure but its goal is
to reshape the cornea.

Finally, are refractive surgery options for when
the children are older, and in sone places in the world are
actually being offered to younger children now.

This list gets old after about the second or third
time the parent has brought the child in to see ne for a
stronger pair of glasses, and it doesn't take |long before |
get asked the question, "Doctor, isn't there anything el se
you can do to keep this fromgetting worse?" Then | bring
up ny little spiel about, "well, we have sonme options. Sone
have been investigated.” Wen |I talk about what those
options are | start with you can save the old pair of

gl asses and you can wear those glasses in the evening to
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read with, intentionally under-correcting the child at near.
| tal k about the COVET study and the addition | enses that
have been used, and relate the fact that | put both of ny
kids in progressive addition | enses when they were younger
and that their nyopia stabilized, but then I point out you
|l ook to nme like you are really quite myopic and neither ny
wife nor | are. So, | don't know whether they didn't
progress because they weren't genetically predeterm ned to
or because the PAL | enses worked. But the kids |ike the

| enses. Because they didn't have a line they were
acceptable to the kids and they wore them or at |east they
told nme they did.

Ri gid gas perneable | enses, the thinking here is,
rather than ortho-K to reshape the cornea, this is to
stabilize the cornea to its present shape. As | said
earlier, however, juvenile-onset myopia is characterized by
axi al lengthening nore than changes in the optical power of
the eye. So, | amnot sure howthat is going to play out.
Certainly, in ternms of studies the anmount of data in good
studi es, tal king about RGP | enses to control the progress of
myopia, is |esser.

That | eads nme to pharnacologic treatnents. | talk
about the fact that in various parts of the world, various

t hi ngs have been used to various extents. The one thing
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that we know is that atropine is very effective at slow ng
or stopping the progression of myopia. But the problemwth
atropine is its side effects. The very sane side effects
that make atropine so undesirable to put in both eyes to use
for the treatnment of anblyopia are those side effects that
we went after to use atropine as a penalizing nethod in the
treatment of anblyopia. Its effect is to paralyze
accomodation and widely dilate the pupil. You can give
that child a pair of bifocal glasses to wear and the child
is able to see at all distances, in theory, well but it is
instantly making that child as presbyopic as you would be if
you were 55 years old. Just as happy as you were to get
your first pair of bifocals, these children are when they
beconme dependent upon bifocals with atropine.

That is the first effect. The second effect is
t he huge pupil that you get fromatropine. The |arger the
pupi |l size, the nore aberrations enter the eye and the imge
gual ity degrades to sonme extent even if it is fully
corrected with spectacle.

The | ast issue about atropine is that, because the
pupil is so large and unresponsive, the |ight seens to be
very bright and the child is often faced with glare probl ens
when they are outside playing. |In the anblyopic treatnent

study we advise children to wear hats and sungl asses as
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appropriate and we always place the child in ultraviol et
bl ocking | enses in order to try and protect the child
agai nst these side effects.

But one of the things that | strongly believe is
that if we are going to have an effective pharnmacol ogic
treatment it has to be a nedicine that does not carry with
it the side effects of atropine. Because even though
atropi ne has been avail able off-|abel as an effective use
for slow ng the progression of myopia, it is very seldom
used because the side effects are so profound.

That | eads nme to where | amtoday, which is
requesting that we find a way to devel op a safe, effective
and approved nedicine that can be used in slow ng the
progression of myopia. | would like to have an option to
of fer these parents who conme to ne and say | don't want ny
child to be as nyopic as | am | don't want ny child to
need to have stronger gl asses each tine.

So, in order to discuss issues around such a
design of a trial, I wuld Iike to introduce ny coll eague,
Dr. Karla Zadni k.

Proposed dinical Study Design
DR. ZADNIK: | am Karla Zadni k, fromthe Coll ege

of Optonmetry at OChio State University. | have chaired first

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

a single-center and then a nulticenter study of the
devel opnent of refractive error in children since 1989.
In the spirit of junp-starting or giving a
begi nni ng place for the discussions as Dr. Chanbers
outlined--that is a pretty |ofty agenda--what we would |ike
to do is present a proposed study design. It hits on nmany
of the issues that Dr. Chanbers introduced. It probably
al so introduces a couple of other issues. So, that is
really the purpose of nmy presentation.
The proposed indication that, in representing
Novartis, | am proposing is that a pharmacol ogi cal agent be
| ooked at to reduce nyopia progression in children di agnosed
with juvenil e-onset nyopia. So, those are the children
al ready with nmyopia of a certain degree, as you will see.
This i s perhaps anal ogous to the approved
i ndi cation on the devices side of the house for refractive
| asers, which reads, "for the reduction or elimnation of
myopia,"” but it is not an indication that would cl aimor
prom se to have any denonstrated effect on whether a child
woul d devel op retinal findings in their 20s or retinal
detachnent in their 40s, nor would it claimto reduce the
ri sk of those things happening to that person in the future.
So, a study design to put on the table is a

prospective one. The children would be random zed to the
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study treatnment or to placebo. It would be doubl e- masked
and conducted in an appropriate fashion.

The tinme period is a huge issue. It was raised
early this norning, and we woul d propose 30 nont hs on drug
to establish the safety and efficacy of that agent. That is
atinme period that we arrived at because it resonated with
clinicians that we spoke to. It also exceeds international
regul atory gui delines and woul d be | onger than the usual in
terms of assessing the safety of sonething that woul d be
used in children specifically.

There woul d be also a 6-nonth off drug period to
address the potential for what has been terned a rebound
effect. | amsure there are lots of ways we could think
about rebound for an agent like this that would retard the
progression of myopia in sone way. | think rebound woul d
not be that the child went off drug and the myopi a
progression resuned as woul d have happened to the child at
the age he is at that tinme. So, that would not be a
rebound; it would just be he is off drug so the drug isn't
wor ki ng anynore. Rebound would be if the eye growh
accelerated to make up for the period of tine that a child
had been on treatnment. That sounds |ike a rebound effect

for a drug like this.
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Lastly, the nunber of subjects, the sanple size,
woul d be determ ned to detect adverse events at the one
percent level. | think one of your discussion points is
whet her that would be sufficient for a study of any agent
that m ght be used in children.

So, for proposed study entrance criteria the
children woul d be 6-12 years old at the time that they
entered the study and they woul d have nyopic refractive
error ranging from1-4 diopters as neasured by cyclopl egic
auto refraction and specified by the spherical equival ent
conponent of their refraction.

They coul d have 1.25 diopters of astigmatismin
ei ther eye, and they could not have ani sonetropia as nmuch as
a diopter that is a difference between the eyes. They could
not have strabi snus or eye turn, and they woul d have to be
able to see well with their spectacles on. So, their best
corrected visual acuity would need to be at least 20/32 in
each eye. It would seem obvious that you would rule out any
chil dren who had any ocul ar or system c or neurol ogical
conditions that would be known to affect growmh of the eye
or refractive devel opnent.

One issue is what woul d be the outcone of a study
like this. What would be the things that you would want to

measure, and what woul d be the neasurenent that you woul d

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

hang your hat on? Wll, it seens fairly obvious that if the
i ndi cation were to slow the progression of nyopia the
primary outconme woul d be the progression of nyopia. One of
the issues is howto neasure that in children. | think we
could all argue that cycloplegia and paralyzing the ability
of a child to accommbdate during the nmeasurenent woul d be
inmportant to stabilize that nmeasure. Many studi es have
i nvesti gated whet her subjective refraction or auto
refraction or other nethods that one m ght use are
appropri at e.

| think auto refraction has sort of cone out the
wi nner out of previous studies. Al the child has to do,
even a 6-year old, is just to sit there, face in a chin
rest. They wiggle a little but they can do that pretty
well. It also allows you to get nultiple nmeasures. Wth an
auto refractor each click of a button is equivalent to the
whol e refracti on procedure that you go through when you
answer which is better, one or two, over and over and over.
So, you can take 10 nmeasurenents on a child very quickly
whi ch gives you the ability to inprove your repeatability
with multiple nmeasures. So, | think auto refraction under
cycloplegic conditions is probably the nost repeatabl e, nopst
reliable and valid way to nmeasure refractive error. Then,

t hat progression of nyopia would be specified as the change
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fromthe baseline refractive error that the child had when
he or she entered the study.

For any pharnmaceutical agent that purported to
slow the growh of the eye, that is, one that affects the
under | yi ng cause, you would want to neasure the axial
| ength. That seens fairly obvious. But | can inmagine that
secondary outconmes m ght be different for pharmaceutical
agents that proposed to have a different nethod of action.
| f you were proposing to sonehow change the shape of the
cornea in a way that would be acceptable in children then,
obvi ously, corneal curvature would be an inmportant thing to
measure. But for the purposes of one that really did slow
this abnormal growth of the eye, axial |ength would be an
appropriate and | ogi cal secondary outcone nmeasure, neasured
in a repeatabl e fashion.

Now, one thing that we have really westled with
is what would constitute for any agent a clinically
i mportant, nmeani ngful change to children, to parents to
clinicians. So, we have sought feedback and tried to put
that story together froma variety of ways, one of which is
di rect feedback from eye doctors--what do you think is a
significant reduction in the myopia progression? Dr. Mller
presented the idea that there can be sone | ogica

correlation to change in uncorrected visual acuity.
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Lastly, there is just a hint of beginning data on
quality of life in patients who are nyopic as it relates to
the magnitude to their refractive error.

So, when we have convened sone advi sory panels of
clinicians, both internationally and in the U S., what they
tell us is that a change in refractive error for themof 0.5
diopter to 0.75 diopter is clinically neaningful to them
So, we can tal k about that when they change gl asses on a
child, but that seens to be a nunber that we keep hearing
fromclinicians.

Dr. MIler presented that doubling of the visua
angle correlates well with a 0.75 diopter change in
refractive error and gave you a very visual idea of what it
woul d be |ike to double your visual angle over and over and
over as your myopia worsened. That change in visual acuity
that corresponds to that doubling of the visual angle has
been accepted in ophthalmc drug trials in the formof best
corrected visual acuity and in device trials in the form of
uncorrected visual acuity.

| think one thing we perhaps have cone to realize
wi th the advent of and popularity of refractive surgery is
t hat maybe uncorrected visual acuity is a |ot nore inportant
to our patients than we ever though. As eye care

practitioners, we are in the business of putting sonething
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on people and naking them see well, but what we find is that
patients tell us | care quite a bit about whether or not |
can see the alarmclock, or when | stay in a hotel | have to
know where ny gl asses are on the nightstand in case there is
afire sol can make it out the door. So, based on these
criteria, this sort of brought us to this 0.75 diopter
change as being clinically significant.

On the topic of quality of life, there are a
variety of groups that are now working in the devel opnent of
quality of life instruments that are specific to refractive
error. They attenpt to nmeasure whether a patient reports a
better quality of life on this questionnaire if they wear
contact |enses instead of glasses or if they have refractive
surgery instead of wearing spectacles or contact |enses.

One of those is the Refractive Status and Vision Profile,

out of John Hopkins University. It has been validated and
it is the only group whose device and testing of that device
has mat ured enough that there is actually published data.

So, this particular paper by Susan Vitale reports
on a cohort of 550 people who have nostly myopia and no
previous refractive surgery, nost of the sanple, and then a
smal | portion of the sanple at | east three nonths past their

refractive surgery.
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What they found was that for each additional
di opter of myopia that the person had, they were
significantly nore likely to say they were dissatisfied with
their vision. So, there was a relationship between higher,

i ncreasi ng myopia and saying, "lI'mnot really very happy
with the way | see,” on this particular questionnaire.

Now, an issue that |I don't think was raised at the
begi nning of the norning that | amgoing to put on the table
for discussion is that in studies like this there is an
i ssue of howto analyze the data. | don't promse to be a
biostatistician but let's see if |I can outline this for you.

One is to sinply analyze the difference in the
mean progression of nyopia in the treatnment group conpared
to the placebo group, and statistical significance would
tell us that the nean change from baseline was significantly
less in the treatnment group. That is one way to do it.

In addition, this clinically nmeaningful difference
conmes into play because it would be inportant that the
observed difference between those two neans of the two
groups would be clinically nmeaningful. So, that is where
this 0.75 diopter idea cones al ong.

An alternative way to anal yze data |ike this,

whether it is in a myopia trial or in any clinical trial,

woul d be to say what we are really interested in, or one way
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to anal yze the data would be to say we are going to take
that clinically meani ngful anbunt and we are going to | ook
at the proportion of children whose nyopia progresses by
that anount or nore and conpare those proportions between
the treatnment group and the placebo group. A statistically
significant result would be if the treatnment group had fewer
children, a smaller proportion, who had progressed by that
prespecified clinically meani ngful anount--the sane data set
but two different ways of approaching it statistically.

As think about all of these things put together,
what we would like to do is recormend a primary efficacy
vari able as follows: Nunber one, we have told you from
di fferent approaches and by sone visual displays that we
believe a change of 0.75 diopter would be clinically
significant. But from sone previous discussions over the
| ast couple of years with FDA, our inpression is that a
change of sonething on the order of 2 diopters would be
viewed by FDA as clinically significant. So, 0.75 diopter
and 2 diopters are a fair anount apart. So, we took that
suggestion or that inpression very seriously as advice and
sought to nodel data based on nyopia progression to see
where that would take us.

This is the slide that Dr. Gwnm azda showed you.

Let nme just refresh your nenory. These are the control
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chil dren wearing single-vision glasses, fromthe COVET study
of progressive addition |lenses. These are the real data

t hat have been collected to date. As. Dr. Om azda

menti oned, those may be collected but these are inputed data
as follows: 1In the first year the single-vision group
progressed 0.6 diopter, in the second year 0.5 diopter, in
the third, 0.4 diopter.

So, each of these subsequent years where we have
extrapol ated the data, we have just decreased the
progression rate by 0.1 diopter. You can do the
calculations. |If the children are 9.5 when they entered the
study on average, they would be on average, 15.5 at the end
of this curve.

Now, if we then assune a pharnmaceutical agent that
woul d have a 50 percent treatnment effect, here is what we
see. So, each year the progression of nyopia is reduced by
50 percent and out at six years what we find, if we were
conparing the neans of these two groups--the first analysis
nmet hod that | nentioned--what we would see is that we could
only see a difference between the neans of the two groups of
a diopter, not the 2 diopters that | presented before as
per haps being required for clinical significance. So, given
the underlying distribution of the progression of nyopia in

the target population, it nmeans that at nost, if you started
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wi th average age 9.5 year olds, you would find a diopter
di fference between the two, not 2 diopters.

In the spirit of taking that advice seriously and
in the spirit of conprom se we m ght propose a primary
ef fi cacy vari abl e based on that conparison of proportions
bet ween the two treatnment groups where the cut point, the
clinically meaningful cut point that we would use would be 2
di opters or nore of myopia progression. So, that would
bring into play the 2 diopters clinically neaningful
endpoint but it would be based on a proportions anal ysis.

To summari ze, the proposed popul ation to study
m ght be 6-12 year old children who have nyopia of 1-4
diopters at the tinme the study begins.

The primary out cone woul d be spherical equival ent
refractive error nmeasured by cycloplegic auto refraction,
and specified as a change from basel i ne.

The study would be 30 nonths long. The children
woul d be on treatnent for 30 nonths. There would al so be a
si x-nmonth period off drug, and both of those periods woul d
address the safety, efficacy, rebound effect, those sorts of
t hi ngs.

Lastly, what we have sort of proposed in |ight of
this 0.75 diopter overlay is a primary efficacy variable

that is based on a conparison of the proportions between
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treatment and pl acebo groups who progress at |east 2
diopters in their nmyopi a.

So, that is an overview to begin your discussion.

Wth that, | would like to turn it back over to Dr. G een
Overal | Summary

DR. GREEN. Thank you. Dr. Zadnik, Dr. MIller and
Dr. GOnazda, | would like to thank each of you for your
present ati ons.

In terns of an overall summary, the blurry vision
fromprogressing nyopia is inportant to children, to parents
and to eye care practitioners. Dr. MIller | think very
effectively presented a sinulation of what that is I|ike.

We have proposed an indication for reduction of
myopi a progression in children diagnosed with juvenil e-onset
myopi a. As you just heard from Dr. Zadni k, we recogni ze
that for a devel opnent programthere is a requirenent to
define a primary efficacy variable, and what we have
attenpted to do is to take into consideration all the
f eedback that we have gotten, but to try to do it in a way
that we think would allow for a feasible devel opnent of a
phar macol ogi ¢ agent.

We do, however, believe that a change in

refractive error of 0.75 diopter is a clinically significant
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change. W have proposed a study design to assess any
phar macol ogi ¢ treatnment of juvenile-onset nyopi a.

That concl udes our presentation. On behal f of
Novartis Ophthalmc, | would like to thank the FDA. | would
like to thank the panel menbers for organizing this and
allowing us to participate. Thank you for your attention.

DR GATES: The committee would like to thank the
FDA for their presentation and also Novartis. W wll
adjourn for a 20-m nute break and convene at 9:45.

[Brier recess]

DR GATES: At this time we will reconvene the
nmeeting. |If you cane in after the initial introductions, |
am going to ask you to introduce yourselves and we w ||
again go fromny right to left.

DR. PLOIT: M nanme is Todd Plott. | am serving
on the commttee as an industry representative, non-voting
menber by the way. | am a dermatol ogi st and have spent al
my career at various pharnmaceutical conpanies devel oping a
variety of different pharmaceutical products.

DR GCORMAN. | am R chard Gorman. | am a
pediatrician in private practice. | stand on the FDA s
Pedi atric Advisory Subconmittee and | represent on that

commttee, but not here, the American Acadeny of Pediatrics,
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and | chair the National Anmerican Acadeny of Pediatric's
Comm ttee on Drugs.

DR BULL: Good norning. | amJonca Bull, the

Director of the Ofice of Drug Evaluation V.
Conmmi ttee Di scussion

DR. GATES: Thank you. Now we will begin our
first segnment for discussion. Wth the first segnment of
di scussion | would like to start by asking are there any
guestions for Novartis fromthe conmttee or the FDA. So,
we will open the floor.

DR, BULLIMORE: Do | need to announce ny nane
every time | speak? A couple of questions for Novartis.
Qobvi ously, we are enbarking on a new phase here, a new group
of drugs and new potential indications. One of the things
that we are being asked to assess later today is
conplications of adverse event rates. Based on experiences
at hone and abroad to date, are there any specific kind of
events or conplications that the panel should be discussing
today that relate to this particular product, be it
pi renzepi ne or whatever other drugs are under devel opnent ?

DR GREEN: Dr. Bullinore, I wll take that
guestion. In ternms of pirenzepine specifically are there
specific events, as you know, we are working on pirenzepine.

We specifically have not tailored this presentation about
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pirenzepine. Pirenzepine is one exanple candi date that we
are looking at. There are other candi dates that other
conpani es may be |l ooking at. So, we would prefer not to
tal k about pirenzepine specifically.

We chose the one percent level. It is consistent
with typical guidelines for chronically adm nistered drugs,
but we acknow edge that it is a topic open for discussion.

DR BULLIMORE: | have a second question. You
threw out in the course of the presentations two criteria
for effectiveness. One was 0.75 diopter and the other,
whi ch you inferred came out of discussion with the FDA, was
2 diopters. | amlooking at your progression graphs that
you presented. Am || right in assum ng that, based on the
COMET baseline and entry criteria, in order to get a 2
di opter effect you pretty nmuch have to stop nyopia inits
tracks in a group of 9-year olds followed for 6 years? 1Is
that a correct interpretation?

DR. GREEN. That is a correct interpretation.

DR. GORMAN: | have three questions for Novartis.
Being a pediatrician, | get to ask all the questions the
opht hal nol ogi sts m ght be nore worried to ask. The
mechani sm of action of this class of agents, if it is not

your particular agent, is it a growmh inhibitor? If it is a
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growh inhibitor, is it planned to be adm nistered orally or
systemcally or topically?

DR. GREEN. W have a particul ar agent which we
are |l ooking at which is a nuscarinic antagoni st, but we are
not proposing that that is the only nechanismof action. W
are al so not proposing that the route of adm nistration
woul d only be topical. It could be oral; there could be
ot her ways. | think, depending on the route of
adm ni stration, those sorts of details would probably have
to be a point of further discussions in terns of the details
of the clinical devel opnent program They m ght affect the
| evel of adverse event rate. They m ght affect certain
det ai | s.

For us, the primary open question was just sinply
the endpoint, the primary efficacy variable, how we assess
the effectiveness and sort of the generalities of the study
desi gn.

DR. GORMAN:  How did you decide, or would you be
willing to share your decision--you call this a treatnent of
myopi a which is, not to mnce words, not exactly correct;
you are preventing progression. How did you choose to treat
myopi ¢ children rather than prevent nyopia by using this in
an at risk population?

DR. GREEN: | will ask Dr. Zadnik to address that.
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DR ZADNI K: That has been the choice of Novartis,
but we have done quite a bit of work actually in our studies
on what child is at risk for the devel opnent of nyopia, and
what we find is the best predictor is their refractive error
at age 8. That is what we have | ooked at in our data set.

It is an interesting ganme to try to predict either
t he onset of nyopia or the progression of nyopia. For
exanple, the prediction at age 8, you m ght argue, gosh,
that is already after sone children have beconme nyopic. W
do that with about 87 percent sensitivity and about 75
percent specificity.

Let's see, let's think about that. W would
accurately treat lots of kids, and treat kids who didn't
need to be treated, about 25 percent of those. | think
have it right. So, dependi ng upon what the drug was, its
safety profile and its efficacy profile, you could decide |
suppose down the |ine whether that kind of prediction
ability was good enough. It kind of depends on the nature
of the drug; how expensive it is; how safe it is; how well
it works. Wuld you want to put those 25 percent of
children at risk? Wuld you want to mss the 13 percent
that you wouldn't treat? So, the prediction gane is an

interesting one, and one we have been working on in ny | ab.
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DR. GORMAN:  And a third question, and | proni se
this will be ny last for a while, you introduced the concept
of rebound, which is a concept that pediatricians are very
confortable with. Wen you speak of rebound, however, do
you nean that you will resunme the rate of myopic progression
that you woul d have predicted at the start of therapy?

Wul d that be an acceptabl e rebound, or would you hope that
progression that continued would be at the rate predicted at
t he new age when therapy was ceased?

DR ZADNIK: | think it would be the latter.

t hi nk you woul d hope that the eye wouldn't just have stopped
growi ng or showed the treatnent effect over the period of
time and then sped up in that period. Let's say, for
exanple, a child was on a drug fromage 6 to age 9 and then
they were off it, you would hope they would grow like a 9-
year old's, not like a 6-year old s eye.

DR. GORMAN:  Thank you.

DR GATES: Dr. Chew?

DR. CHEW This may be too nmuch detail at this
point, but follow ng along the aspects of the details of the
trial and thinking about whether this is going to be a
safety issue and, obviously, efficacy, and the efficacy that
you are proposing is perhaps 30 nonths or 36 nonths after

being off the drug, you know, |ooking at the natural history
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and how children are progressing, is that sufficient? Wuld
you need to treat even |longer than that and how woul d you
address that issue?

DR. GREEN. That is a good question. W have
spent a lot of time thinking about it. Dr. Zadni k nade
reference at one point to an international advisory panel.
We have tried to get the best people possible to advise us
on all the different aspects of this devel opnment.

As you heard fromDr. OmM azda, progression
essentially stops by around age 16. So, we would anticipate
that nost |ikely you would have to treat until around 16.
What we have found fromthe discussions that we have had
t hough is that an exposure of 30 nonths in general would be
adequate. They would feel confortable with that nuch
information if the drug were on the market. That is how the
bal ance of all that played out.

DR GATES: Dr. Bullinore?

DR BULLI MORE: Just a point of clarification, |
amnot used to dealing with drugs, but in order to
denonstrate effectiveness you proposed a 30-, 36-nonth trial
but the indications for use would exceed that period?

DR GREEN: That is correct. | think we
understand that part of our responsibility would be that the

patients that were part of a clinical study, we would
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continue to follow those patients. W wouldn't just stop
and no longer follow those patients once we had filed for
regi stration

DR GATES: Dr. Fenman?

DR. FEMAN. Wth the information that was
presented so far in ternms of the work that | think Dr.
Zadni k was presenting, you have a way of neasuring the
efficacy or one that is being given to us as a potential.
Wth the data that is already avail abl e and know ng what the
natural history is, one should be able to cal cul ate
sonething |li ke a sanple size. Wat size popul ation you
woul d have to study to detect this. Do you have any
estimates? Have your statisticians had a chance to review
t hi s?

DR. GREEN. The sanple size is going to be a
function of the method of analysis certainly, is it a
conpari son of proportions; is it a conparison of neans. It
is also going to be driven by the sanple size necessary to
detect a certain level of adverse events. Wat we
anticipate is that that is probably going to be the |argest
driving factor.

DR. FEMAN. So, what woul d the nunber be
approxi mately? Are you tal king about 1,000 children or are

you tal ki ng about 5,000 children?
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DR GREEN: In terns of the nunber of children
exposed, we have a requirenent to do two Phase Ill, two
pivotal clinical trials. So, each one of those trials would
probably have approximtely 500 children on drug. That is
an approxi mat e nunber.

DR GATES: Dr. West?

DR. WEST: To review again, the children at entry
woul d be between 6 and 9 years of age. |Is that correct?

DR. GREEN. Six and 12 is what we proposed.

DR. WEST: And how will you deal with girls who
may be approachi ng nenarche and may be at risk for
pr egnancy?

DR. GREEN. Certainly, we would have to nonitor
that with pregnancy testing on a regul ar basis.

DR. WEST: And logistically, how would that be
acconpl i shed?

DR GREEN. In terns of the visit schedule, do you
mean?

DR WEST: Yes.

DR GREEN: | don't think we have finalized a
specific visit schedul e, but probably what we woul d
anticipate is at least quarterly visits, sonething |ike
that. But, | mean, specific logistic details--we know it is

an issue; we knowthat it has to be nonitored; we know t hat
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it is inportant. W are not ignoring that but we don't have
a specific plan right now.

DR. WEST: Then, ny second question is nore urgent
to me, and that is the choice of spherical equivalent as the
out cone, which mathematically is inaccurate although that is
what clinicians are the nost confortable with. The rank and
file clinicians are nore confortable with the spheri cal
equi val ent but as the major outconme it is mathematically
qui te fl awed.

DR. GREEN. (Ckay, but | didn't understand the
guesti on.

DR. WEST: | would hope that data other than
spherical equival ent al one would be reported. For instance,
a child who enters with a refractive error of mnus 2, plus
1 and comes out as a mnus 2.5, plus 1 would have a
spheri cal equival ent change of 0.5 diopter.

DR. GREEN. Ckay.

DR WEST: |If the treatnent caused the refractive
error to change to mnus 3, plus 3, you would have thought
that that child was successfully treated because you had no
progressi on of spherical equivalent but, in fat, that child
woul d be far worse off than if they had progressed accordi ng
to a normal curve. So, using spherical equivalent as the

outcone is not potentially a good choice, although
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understand that as a choice since many practicing

opht hal nol ogi sts and optonetrists are very confortable with
spherical equivalent. Mthematically it is really

i naccurate, and it has been shown to be inaccurate in the
refractive surgery literature as well.

DR. GREEN. |If any of our experts want to conment,
| will certainly ask you to do that, but it is also the
out cone neasure that is commonly reported and used in nost
clinical studies. Mst of the experts that we tal ked to,
that is the recoomendation that we received. Wuld we, as a
conpany, collect the details of spherical myopia and
astigmati sm would we have that information? W would. But
right now, based on what we know, the primary outcone
nmeasure woul d be spherical equivalent refractive error.

DR. JOSEPH M LLER: It may have been sonmewhat
myopi ¢ for us to have used spherical equivalent in the sense
that there are three conponents to refractive error that are
statistically independent of each other. Astignatism
conprises two of those conponents. Spherical equivalent is
the third. O the three nunbers, spherical equivalent is
t he nunber which is directly varying with axial |ength and
that is why it was sel ected.

However, your charge was al so to consi der other

nmodal ities of treatnment which include the cornea. So, if
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cornea is on the table, if treatnents are being consi dered
whi ch theoretically could affect corneal curvature or |ens
growh, then | agree certainly that all three conponents of
refractive error--traditionally, spherical equival ent was
the only one that was thought of as a way of conveniently
conbi ning the astigmati sm conponent with the spherical
conponent of refractive error. But certainly in the |ast
two decades statistics have caught up with clinicians and
Vi sion Science now routinely uses a three-dinensional vector
to describe and track refractive error, and we would
certainly do our anal yses on those bases.

But if the primary endpoint is being considered a
treatment for slow ng axial elongation of the eye, ny
suspicion is that of the three conponents the one which wll
be nost sensitive to those changes will be spheri cal
equi val ent.

DR GWAZDA: | would like to add that in the
COVET trial we enrolled children with simlar inclusion
criteria that we have presented here, |imted anounts of
astignmatism less than a diopter, and after three years we
found very little change in either the JO or the J45
conponents. So at least in our trial, if you start with a
[imted anbunt of astigmatismthere is not going to be a

whol e | ot of change over the course of the three years.
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Qobvi ously, the action of a drug m ght be different, could
affect the cornea and the JO and J45 have to be carefully
noni t or ed.

DR GATES: Dr. Bullinore?

DR, BULLIMORE: | think Dr. West is thinking very
broadly and rai ses a good issue. One way to deal with this
but perhaps still have spherical equivalent as the primry
out cone neasure, may be nyopia in the nost nyopic neridian
and the | east nyopic neridian, and astigmati smthe secondary
nmeasures that the sponsor be asked to contribute and present
for anal ysis.

DR. GATES: One question for nyself, is there any
dilatory effect of this nedication on the pupil?

DR GREEN. O the specific medication that we are
studying right now with respect to pupil dilation? Do you
consider that dilatory?

DR GATES: Yes.

DR. GREEN. The particul ar nedication that we are
studyi ng does appear to have a mld dilatory effect. It
doesn't nean that every nedication studied for slow ng
progressi on of myopia would. This particular one, as we
have reported, does have a mld effect.

DR. GATES: And, as far as the cycloplegic effect

conpared with atropine?
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DR GREEN: CQurs does have a m | d--nuch, nuch
| ess.

DR. GATES: Any quantitation of that?

DR. GREEN. None that | can report right now.

DR GORVAN: | would like to foll owup on that
guestion and ask it fromthe opposite direction. Do people
who take this new class of agents that you are hopeful ly
devel opi ng need nore opht hal nol ogi ¢ i ntervention during
treatment? Do they need different gl asses, or nore gl asses,
nore frequent exans? This is outside the clinical study
that you are proposing, if this goes into w despread use,
woul d t hey need nore ophthal nol ogic intervention during the
time they were on the nedicine?

DR. ZADNIK: That is an interesting question.
Certainly, if it slowed the progression, the child, you
woul d hypot hesi ze, woul d not need the spectacle or
prescription changes. | amsure as the drug were begun in
usage--you know, when a child first went on it there would
be appropriate followup visits to make sure he was
tolerating it well and the usual things you m ght
anticipate. But, as | think about it, the idea would be
that if their myopia slowed in its progression, they would
not be comng in, in August or when school starts and

sayi ng, "you know, | can't see the bl ackboard again, nom |
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don't think these gl asses are working anynore,” because
their progression woul d have been sl owed.

DR. GORMAN: Let me ask that question nore
specifically, will there be an acute visual change when you
use the nedicine?

DR. ZADNIK: | nean, | guess | would ask Dr. G een
to speak to that for this specific nedicine but, as you
m ght imagine froma whole variety of things, | think it
woul d depend on the individual agent and what it did to the

child's vision initially. | hadn't thought about that one

before. That is a good question.

DR. GREEN. | don't know if that answered your
guestion but, unfortunately, | can't add a whole lot nore to
t hat .

DR. GORVAN:  Well, it didn't answer ny question

but it gives me pause in terns of study design and in terns
of if there is an acute visual effect of any agent when you
come on and off the medicine, if | can draw an equi val ent
fromadult nmedicine, it would be l|ike diabetics who get out
of control and their visual acuity changes as their |enses
swell or shrink fromthe glucose in their lens. It would
potentially make the quality of life measures and visits to

heal t hcare nore frequent.
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DR. ZADNIK: Yes, | think only if there were
sonet hi ng that happened apart fromthe visits where you
woul d al ready be seeing the child for tolerability of the
medicine to begin with. So, only if it were alittle bit
| onger-term change than that would that add a visit than you
woul d ot herwi se have incorporated in the child s foll ow up.

DR. GATES: Dr. Plott?

DR. PLOIT: A question for Dr. Mller. In your
presentation you nentioned using a pharnmacol ogi cal agent,
and what would be the criteria for initiating a
phar macol ogi cal agent in the course of therapy relative to
the refractive error? Wuld it be, for exanple, nore rapid
progression? Wat would be the criteria for using that, and
how woul d that be reflected in a clinical trial?

DR. JOSEPH M LLER: The story that | was telling
was relating to ny experience with parents who are asking
for alternatives to treatnment. Wsat | was relating was the
fact that the one nedication that has been shown to be
effective, | did not use it and I did not give it as an
option because the side effects were so severe.

To answer your question, however, | think the
guestion beconmes why would patients or their parents want to
be placed on this nedicine? Wy would they ask for it if it

was soneone requesting this, or when would it be recomrended
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by a practitioner? | believe that what woul d happen is, as
in the sane event that | described, the child would cone in,
havi ng gone from nornmal, good distance vision, at first

i mpai rment of distance vision where the child comes in and
receives a pair of glasses for a very low | evel of nyopia.
Many peopl e stabilize and don't becone nore nyopic. But the
next tinme that they show up and request a pair of glasses, |
suspect that is when the questions would be raised.

The only thing | can really speak to in terns of
study design, however, would be our entry criteria. W
believe that children who are listed in the entry criteria
woul d be the children that would be the nost likely to
benefit fromsuch a treatnent initially or at least in the
eval uati on stage.

DR PLOIT: Just as a follow up, what would be the
change in refractive error that would typically cause a
clinician to say that there has been a clinically
significant change and | need to provide nore gl asses or go
t o anot her agent?

DR. JOSEPH M LLER: That is as precisely defined
as what ny favorite color is on a given day and | have to
find a shirt to match that tie. But the problemis that
everybody has a different threshold dependi ng on how much

the child is whining; how much the parents are able to
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afford a new pair of glasses. |If they just bought a new
pair of glasses oftentinmes there is a reluctance to repl ace
them But a value that | frequently hear fromcoll eagues is
that 0.75 diopter, 0.5 diopter change is significant; 0.25
di opter change is not significant in people's mnds. Wen
you get to |l arger values of change, the changes are so
dramatic that it is not a question whether a new pair of

gl asses are appropri ate.

Many i nsurance conpanies will replace glasses if
there is any change in the prescription. One of the
criteria that | hear frequently from practice surgery
col | eagues is that a | aser enhancenent procedure is offered
to a postoperative patient if they are outside of a 0.75
di opter window. So, that 0.75 diopter anpbng adults seens to
be a threshold of requesting a change.

But in ternms of how people actually act, it is
| argely determ ned by how fussy they are about their vision.
Sonme people are acutely aware of the slightest change. W
had one patient who actually owned their own trial |ens set
when | was a fellow and woul d refract hinself. There are
all sorts of people out there and they all have different
demands. Was that specific enough?

DR PLOIT: Yes.

DR. JOSEPH M LLER:  Thank you.
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DR GATES: Dr. Chew?

DR. CHEW This goes back to the adverse events
and what woul d be tolerated by the patient. | guess one
concern | have, w thout speaking specifically about any
drugs, it is going to be hard to mask the patients and the
examners as to who is being treated and not treated. The
maski ng may be an issue. Even if it was not masked, it
woul d be inportant to mask the people who were obtaining the
refractive errors in the study.

DR. GREEN:. W would agree. At mninmm the
peopl e obtaining refractive error data nust be nasked.

DR. ZADNI K: However, that is one of the argunents
for using an auto refractor under cyclopl egic conditions.
|f, for exanple, you were worried that the children on
treatment pupils would be a little bigger, if everybody were
cycl opl eged before they headed to see the auto refractor
think you could say that the refraction exam ner woul d be
pretty well masked, and using an objective neasure that
neither he or she nor the child could really affect in a
substantive way. So, | think the cycloplegic part of the
endpoint is key to doing that if there is a pupil dilation

ef fect of an agent under study.
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DR. GORDONSON: | agree and you are not really
prescribing this. Al you are really looking for is a
change. So, | think that paradi gm woul d be good.

DR GATES: Dr. Steidl?

DR STEIDL: This is something soneone m ght want
to make a brief comment about, the proposed nmechani sm by
whi ch these drugs affect nyopia, cycloplegics or nuscarinic,
are they affecting axial |ength?

DR. GREEN. The nuscarini c antagoni sts appear to
affect axial length, slowthe gromh of the sclera.

DR. STEIDL: Do you have any idea by what
mechani snf?

DR. GREEN. Not definitive, sorry.

DR STEIDL: | guess a second, follow up question,
perhaps if | had extrenme nyopia nyself | would be nore
synpat heti ¢ but | understand that people would prefer not to
have to wear glasses and that sort of thing but, just a very
broad, w de question, would this be better than making
gl asses available with nore frequent exans? In other words,
trying to give people what they need, and | understand the
argunment about being in a hotel room and be worryi ng about
fires, and all that, but I amjust curious, in general, why
the chronic drug use in a child versus just nore frequent

exans?
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DR. GREEN. | think one of the things that Dr.
MIller reflected when he made his presentation is that
peopl e continue to look for alternatives. The array of
alternatives obviously aren't satisfactory. Last year there
were approximately 1.5 mllion LASIK procedures even if
peopl e could wear contact |enses or glasses. So, we find
t hat people continue to look for alternatives. The things
that are avail able, glasses, they aren't affecting the
structural changes and the potential inpact of the
structural changes is obviously very long-termbut they are
not inpacting that.

DR GATES: Dr. Mller?

DR. MLLER In ny clinical practice it seens as
though it is the younger onset kids, who are going a diopter
a year in terns of change, where the parents cone in with
extrene alarmand they want to know about trials across the
country to look at this. So, | amnot really worried about
those kids that are changing 0.5 diopter a year if they have
conme in especially after age 9 or 10. | amnore interested
in capturing and | ooking at helping the kids that cone in at
t he younger age with the faster rates of progression. So,
capturing that group and showi ng a change in that higher,

faster changi ng group would be nmuch nore convincing to ne.
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DR ZADNIK:  Well, | think that resonates with the
eval uation of the proportion of children who progress sone
pretty high amount over the three years. | nmean, | think 2
di opters over 30 nonths woul d perhaps be the younger
children and the faster progressors and that analysis would
really, in some sense, focus on them | think, because the

hard part is predicting who they are going to be. You get

back into that prediction gane. It is easy for a 6-year
old. In our data the only good predictor is age but it is
not perfect. So, | think that conparison of proportions

anal ysis starts to get at that.

DR MLLER W will end up studying a | ot of kids
that won't have anything bad happen to themto get that
i nformati on because the older kids will not be changi ng that
much, but yes.

DR, ZADNIK: And yet we get an estinate by
i ncluding them for what any agent would be able to do for
themas well in a trial

DR MLLER R ght.

DR. GATES: |If there is a cycloplegic effect to
t he nedi cation, how do we address that particular child's,

in the treatnment groups, near vision needs?
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DR. GREEN. It depends on the degree of the
cycloplegic effect. If it was a very significant
cycl opl egi c effect you woul d probably have to use bifocals.

DR. ZADNI K: O take their glasses off to read if
it would be profound enough that they would need to do that.

DR. JOSEPH M LLER: Measuring accombdati on
di sorder is very tricky in young children and | think that
totry to get an actual nunber that neasures how well a
child, and how rapidly a child, and how precisely a child
accomopdates is a difficult question. So, in terns of
generating a protocol that could give a secondary outcone
measure that precisely nmeasures how much accommodati on
di sorder is a challenge for us, and one that we woul d
attenpt to rise to--1 can tell you that many children, if
you encourage them appropriately, can read very, very fine
print even if they do have an accommopdati on di sorder. So,
sinply asking themto read an eye chart or a near card and
ask how far down they can go nmay not get to the answer that
we are |ooking for, and we may need to have nore robust
measures of accommodation in order to answer your question.

DR. GORDONSON: Children go to school. That is
the nost inportant thing in their lives. There are so many
t hings that have to be brought together and they have to

learn. |If you penalize their accommobdati on you al so affect
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t he acconmodati on conversions ratio. Although they nmay do
well in your office, if they spend any length of tine
reading it may affect their ability and their notivation.

DR GATES: Dr. Bullinore?

DR. GWAZDA: | just wanted to nention--excuse ne,
Mark, that in the COVET study in children, 6-12 years of
age, we did objectively nmeasure acconmpdati on using a Canon
R-1 auto refractor and concom tant neasures and were able to
calculate ACAratios. So, | do believe that in this age
group we coul d obtain objective neasures of accommobdati on
and convergence, such that we can nonitor accombdati on
convergence and ACA rati os.

DR. GORDONSON:  Woul d that exclude certain
chil dren?

DR. GWAZDA: At the outset, | nean, if we
measured accommodation initially and they had accommobdati ve
insufficiency, that is a possibility.

DR, BULLIMORE: | think the panel here is starting
to identify some of the safety issues and explore the way in
whi ch we m ght neasure them Cearly, for a drug that has
sonme fundanental anti-nuscarinic properties, presumably
specific and not broad, accommodation is a reasonable
concern and it may be worthwhile in a group of children,

say, 10-12 diopters of accommopdation, to think about how
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much reduction in acconmodati on we would find alarmng or
significant or would classify as unacceptable. | nean,
certainly reducing a child s anplitude of accommobdation to 6
D or 8 D--speaking to sonebody who is in their 40s, that
seens an awful |ot of accomobdation even if it is reduced by
30 percent.

Li kewi se, with pupil size, if there are concerns
there we need to better docunent that, and |ikew se with
their visual acuity. There are sonme issues that we could
certainly put sone paraneters on today that mght help in
t he devel op of a guideline docunent. Dr. OGm azda nentioned
obj ective neasures of accomobdation. | think that woul d be
a reasonable thing to include in a trial and sone
measur enent of their visual acuity to ensure that the child
is able to function on a day-to-day basis w thout too nuch
penal i zati on due to the therapy.

DR GATES: Dr. Wst?

DR. WEST: | think it is dangerous to extrapol ate
what our acconmodative needs are to that of children. They
may be |l ess tolerant and be willing to extend | ess effort.
Furthernore, an accommodative anplitude of 6-8 diopters for
sonmebody who is of normal size and grown up size nay be

quite sufficient. Children are smaller. They have shorter
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wor ki ng di stances and they may have greater acconmodative
needs than we do.

The second point that | thought was inportant to
bring up is that although many | ay peopl e are having
refractive surgery and this seens to be an indication of
peopl e's dissatisfaction with nyopia and its treatnent, |
think it is extraordinarily inmportant that the panel, the
public and Novartis realize that al nbost no eye care
practitioners have refractive surgery done on thensel ves.

DR. BULLIMORE: | will disagree with that. | was
at a neeting this weekend with a very-well respected
refractive surgeon who, hinself, has done 400 procedures on
opht hal nol ogi sts. Now, he m ght have exaggerated a little
bit but that was what he told nme and | trust himin that
regard.

DR. WEST: | think that if you asked how many of
us are nyopic and how many of us have had it done, you would
find--1 think that you have a bias, a selection bias in that
popul ati on and some swaggering but, you know, of all the
opht hal nol ogi sts in Cincinnati only one has had it done. |
don't know about the optonetrists. But | think it is very
i nportant that myopia may not be such a bad di sease,
especially as one approaches presbyopic years, especially

since 50 percent of the nyopes have refractive errors of
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|l ess than 3 diopters and, in fact, that nay be beneficial in
t he wor kpl ace.

DR. GORDONSON: | was president of the Long Island
Opht hal nol ogi cal Soci ety and we have the | argest geographic
opht hal nol ogi cal society in the country. W have 225
menbers just in one county, and | don't know of any
opht hal nol ogi st that has had refractive surgery.

DR GATES: Dr. Mller, | believe you had a
guesti on.

DR MLLER | do feel we have to really focus on
t he acconmodative effects of a new nedicine very carefully.
| find that in sone cases | get a sense that the child is
not performng well in school because although they can
accomodat e tenporarily in nmy office, they can't continue
t hat accommodati on | ong enough in a school setting to do
well. | will nmake a decision to correct hyperopia that
m ght not always correct in a child with sonme del ays or
school probl ens.

So, it is definitely a fear of mne that we could
get adequate accommodati ve nunbers for a ten-mnute setting
inachild who is very notivated in the office and stil
have sone effect on their behavior, and perhaps we want to
get sonme behavioral neasurenents as well or sonme sort of

nor e prolonged readi ng acconmodative neasure. | am not
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famliar with all the nmeasures you are speaking about with
the COVET study, but it would be inportant to | ook very
carefully at those in applicability to a school setting.

DR. GWAZDA: | agree that that is very inportant.
In the COVET study we take nmeasurenments just at one point in
time using a near target and taking a few readi ngs using an
auto refractor that has an open field of view so we could
put targets both at near and far and measure the children's
acconmodation while, at the sanme tinme, we had an attached
notorized Risley prismso that we could neasure their fore
areas. That is at one point in tine.

In my | aboratory we are now taking neasurenents of
accomopdat i on and convergence while children are reading.
So we are getting nore naturalistic data. This is apart
fromthe COVET study. But you are absolutely right that
those are extrenely inportant data, and the nyopia research
comunity is very aware of that.

DR. MLLER Just to follow up, not al
refractions are alike in the sense that, depending on how
strong a cycl opl egi c agent you do for your auto refraction,
you will get |ess reserve for accommobdation with your
glasses if you fully cycloplege with an atropine |evel of

refraction. So, it also depends on how nuch effect your
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nmedi ci ne has and what cycl opl egi ¢ agent you choose for your
refraction which will give a little nore or |ess reserve.

I f you had a very, very good functional neasure,
then you don't have to tease all those things out. |If the
kid succeeds in school you know your answer. But otherw se
you have to dissect out so that they are covered for that
peri od when they are in school.

DR GWN AZDA: Yes, | agree.

DR GATES: Dr. Steidl?

DR. STEIDL: This is another general question. |If
soneone wants to comment on this from Novartis, fine; if
not, it is okay. But | amjust getting confused in a sense
as | look through these questions trying to determ ne what
we are trying to acconplish. | would just Iike your
t houghts on this. Are we trying to nake peopl e happier or
are we trying to avoid the pathologic side effects of
myopi a? You know, there have been a | ot of comments about
how the need for this drug is mrrored in the desire to have
refractive surgery which, to ne, is a conpletely different
i ssue.

DR. CGREEN. One of the reasons that we
specifically presented that we weren't |ooking for an
i ndi cati on based on pat hol ogi c changes is because they are

so long-termand we think it would be very difficult to
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devel op an agent if that is an endpoint. So, that is why

t he endpoint we are focusing on to assess the efficacy is
the refractive error endpoint. Long-term would that agent
result in having a positive inpact on those things? | don't
think we will know until we have |ong-term exposure.

DR GATES: Dr. Mller?

DR. MLLER For instance, in your entry criteria
if you had children with sone nyopia and then at that second
visit they were already starting to be off the curve by sone
criteria, then you woul d be | ooking at a group where the
ri sks involved or the potential issues becone nore
reasonable to ne. Half a diopter a year if they are on the
curve, including themin the study, if they started at age
6, well, yes. Wen you get to 3-5 diopters later on, that
is a problembut you are going to include so many ki ds that
| don't consider it a problem and maybe that is my bias.

So, | amwondering if in your inclusion criteria
it can be weighted, those 500 kids that you do, towards the
kids that are nore likely to have the alarned parent. You
will get themin your study, first of all, but that is the
group of interest to ne if we can't study retinal breaks ten
years | ater.

DR. GREEN. So, that group of children who are

al ready denonstrating a fairly significant rate of
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progression at a young age is the primary criterion you are
tal ki ng about.

DR MLLER That is my personal interest for the
first year, but I am not designing.

DR STEIDL: Just a followup, | understand that
it is hard to determne drug efficacy with the endpoint of
decreasing retinal damage but, to ne, nonetheless, if that
is ultimtely what we are after | am going to answer these
guestions differently than if we are just trying to give
peopl e the satisfaction of | ower power |enses.

DR GREEN. Utimtely what we are after is an
i ndi cation for reducing the progression of nmyopia. That is
what we are after.

DR GORDONSON: | think that conmes down to these
children, when they are adults will they thank you or not,
and that is sonething you can't get at.

DR GATES: Dr. Gornman?

DR. GORMAN: Again back to the general issue, do
you have an ani mal nodel that shows this agent or class of
agents is successful ?

DR GREEN: W have animal data that shows that it
has an effect on axial elongation.

DR. GORMAN:  Thank you.

DR. GATES: Dr. Mller?
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DR MLLER Getting back a little bit to what Dr.
West was saying, these mld nmyopes--you know, sonetinmes we
reassure the parent by saying your child is alittle bit
wor se now but the payoff is when they hit 40 and they don't
need bifocals and they can function to read. So, we should
al so think about if we are adding risk, if we are actually
t aki ng away sonet hing that has sone benefit later on if they
are in the mnus 1.75 or less group or mnus 2 or |ess
gr oup.

DR GATES: Dr. Plott

DR. PLOIT: | just wanted to respond, as an
i ndustry representative here on the conmmttee, to the
guestion about |ong-term benefit because there m ght be risk
as well as benefit. It is just very difficult for us in
i ndustry to devel op a product that has a very, very |ong-
t erm endpoi nt because at sone point you have to nake a
deci si on about does this work and get the product to the
mar ket, otherwise it is not an attractive product to
develop; it is not worthwhile. Sonetines we focus on those
earlier endpoints. It is also very inportant to | ook at
t hose | ong-term endpoints as well|l because, while there may
or may not be benefit of a product long-term it is
i nportant to know what those are sinply for instructions.

For many of our products that we develop it could be a very
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long tine before we know all the things that we have done,
and that is part of possibly recommendi ng Phase |V clinical
studies after an approval. It mght be that a conpany can
continue to observe those patients and neasure the |ong-term
out comes.

DR. JOSEPH M LLER: Could I respond to Dr.
Mller's question or cooment? | wish that | reasonably
foresaw a nedi cation that was 100 percent effective in
stopping myopia in its tracks. |If that were the case, we
could make a rational decision to stop nyopia at 1.5
di opters, 1.75 diopters. You could probably get some kind
of informed consent signed by the parent that said, "I wll
guarantee not to sue you for stopping at 1.5 instead of 2."
| amjust projecting if this were a nmedication that was so
designer in origin that you could specify what the myopi a
woul d end at when the person was an adult. But that is not
the case. W are talking about a trial with entry criteria
of a diopter of nmyopia, and if your personal suspicion is
that your child would be happiest if as an adult they were
mnus 1.5 and they were 45 and could sort of struggle al ong
wi t hout gl asses either up close or far away, and that is the
desired endpoint for your child, you have to know with

absolute certainty that your child is the child that is
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going to stop at 1.5 either on this nedicine or off this
medi ci ne.

But with our entry criteria, many of these
children that would be entered may stop on their own
naturally at 1.5, or they may have been the child that would
have gone on to be a minus 3 or mnus 4 but, if on
treatment, they would stop at minus 1.5. So, sone of these
kids would end up at 1.5 because of treatnment, others would
end up at 1.5 in the placebo group.

DR. GATES: Have there been any other trials of
t his nedication outside the United States, human trials?

DR, GREEN. O our particular medication? Yes, in

DR GATES: Dr. Gorman?

DR. GORMAN: Again as a non-expert, are any of the
mechani cal procedures necessary to the outcome neasures
fairly variably at different ages? Are there |ower age
limts for automated refraction or cycloplegic refraction or
ultrasoni ¢ axial nmeasurenent |length? |Is there an age at
whi ch that becones unreliable at the younger end?

DR. ZADNIK: | can answer that. Qur |ongitudinal
study has started with children in the first grade, average
age 6, 6.5. W have done ultrasound contact axial |ength

nmeasures in those children fromthe very begi nning of the
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study, as well as auto refraction, as well as the kind of
det ai | ed accommodati ve neasures that Dr. GOm azda descri bed
and even a video system where we vi deot ape the shape of the
surfaces of the crystalline lens while the child holds his
or her eye still and looks at a light. In ny experience,
children as young as 6, the youngest age for these entry
criteria--the kinds of neasurenents you need to take are
really pretty easy to do actually and we don't see a huge
variability in the performance of those neasures as a
function of age within this range.

DR. GORMAN: Do they vary between practitioners?
If age is not a factor, would there be reproducibility if
you neasured child A and then researcher B neasured child A?

DR. GWAZDA: | can answer that fromthe COVET
study. When we designed our protocol we had optonetrists
who had never taken axial |ength neasures before, and sone
of them wondered how vari abl e the data m ght be, especially
in the young children, the 6, 7, 8 year olds. So, we had
training and certification. After the three years of data
coll ection, we are about to publish a paper reporting that
the axial |ength neasurenents, using slit |anp nounted
probe, are remarkably repeatabl e across exam ners and across
chi | dren.

DR. GORMAN:  Thank you.
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DR GATES: Dr. Mller?

DR MLLER In your study design it will be
i mportant--1 understand the idea of the cycloplegic auto
refraction for the gl asses aspect, as a pediatric
opht hal nol ogi st, | understand that. But it will be
inmportant to do a very good screening evaluation at the
begi nning to make sure you are not m ssing sonmeone with a
famly history of juvenile retinoschisis, sonething hidden
that m ght be seen at the periphery, or a clinical history
with a famly that m ght be vague, because that would really
skew your progression of nyopia. So, we will need to be
sure that we don't have those hidden factors.

DR. ZADNIK: | would agree. The inplenentation of
that |last entry criterion, no ocular, systemc, no
neurol ogi cal conditions that woul d devel op refractive
devel opnment, it would be very inportant to nake sure you
could find those.

DR GATES: Dr. West?

DR. WEST: Knowi ng that a pharmaceutical in this
cl ass of drugs was tested in Asia where the progression of
myopia is higher, howis it proposed or how can it be
designed so that we get adequate representati on anong
different racial and ethnic groups which may have different

predi spositions to progress in their myopia?
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DR GREEN: In ternms of the United States,
ensuring that we have a representative sanple in the United
St ates?

DR. WEST: Yes. For instance, as Dr. Mller
brought out, if children whose nyopia is progressing at a
greater rate have nore concerned parents, would there be an
enrollment? | don't think you can have all white kids, al
bl ack kids or all Asian kids. Even anong subgroups of those
there may be different predispositions for refractive
progr essi on.

DR. CGREEN. | nean, there could be and | think
that is one of the purposes of nmulticenter, random zed
clinical studies across many, many centers of the United
States. As you know, sone studies require sone sort of
stratification. At this point we wouldn't propose that but
we are certainly open to discussion.

DR. GWAZDA: | should say that in the COMVET study
we worked very hard to choose our centers in parts of the
country where we woul d nake sure that we had an adequate
nunber of Hi spanics and African American and white children.
W tried to get a nunber of Asian children but our nunbers
fell a bit short in that ethnic group.

DR. GATES: Dr. Mller?
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DR MLLER | don't know how to do this but in
your random zation you al nost want to have sonme sort of
bal anci ng for degree of parental nyopia and a degree in the
famly history, or a cap on the nunber of, you know, m nus 6
or above below age 8 in the different groups, or your two
groups will be very different because there is no good way
to bal ance for genetic loading. | don't know-you are going
to have parents wanting to participate if they have the
pr obl em

DR GATES: Dr. Bullinore?

DR, BULLIMORE: If | can add sort of a second part
to that question, what really is the state of our know edge
regardi ng progression as a function of race, as a function
of parental history? |If you enrolled patients based the
proposed entry criteria, is there strong evidence that you
woul d see variations in progression by race and famly
history, or is it so noot that stratification is not
necessary?

DR. ZADNIK: | amgoing to tell you we have | ooked
at the prediction of fast progression in our data set of
5,000 children and of all ethnicities, save native Americans
on which we don't have the data yet, and we find the only
statistically significant predictor of rapid progression of

myopi a i s age of onset, not nunber of nyopia parents, not
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race. One of the things we are finding in these different
ethnic groups is that nmyopia is nyopia, is nyopia and, to
our surprise, we have not even found in Asian Anericans that
being Asian is a predictor of them being a fast progressor,
al t hough that seenms counter-intuitive. Most of the data we
have about rapid progression in Asians is fromAsia and |

t hi nk much of our information to date, or clinical

i npressions are that the Asian children are in nore often
and progressing nore rapidly. But in our big data set we
have so far found the only significant predictor of rapid
progression to be age of onset. However, in our data set we
enrol|l everybody at age 6 and follow themto age 14 so we
are waiting for the myopes to ripen in that data set so that
we can |learn nore about them and how to predict both their
onset and their progression.

DR GATES: Dr. Cordonson?

DR. GORDONSON: Every tine | have a nyopic child
in the chair, | always turn to the nother--usually the
nother, and if she is not wearing glasses | ask her if she
is wearing contact |lenses and | am surprised how often she
says, oh, this is not my child; this is an adopted child.
So, | think maternity can be in question and certainly it is
a wi se man who knows his father--

[ Laught er ]
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--so it is very hard to know exactly what you are
dealing with, and the only thing to do this is with a DNA
study and | think that the whole area is a bag of worns and
you shouldn't go there.

DR BULLI MORE: So, what | amhearing, if we were
in the process of putting down sone gui dance here, is if
there is no conmpelling reason to stratify based on parental
hi story and race, then it shouldn't be a requirenent or, you
know, we could place the burden on the sponsor to justify
what ever strategy they chose to pursue.

Since | have the m crophone on, | have a question
for Dr. Gorman. W have tal ked about | oss of accommodati on,
school achievenent and difficulties. Are there any
standardi zed tests that you are aware of that would be
appropriate to include in a protocol as a nmeasure of safety
to make sure that the children aren't being inpaired by the
use of the drug? Maybe that is sonmething we can cone back
to later.

DR. GORMAN: There is an anal og classroomthat is
used repetitively in ADD work where children are put in a
cl assroom situation for an 8-12 hour period, which even by
my children's school day is long. Then they are observed
for their performance during the course of those 12 hours by

trai ned observers every 15 mnutes. They are |ooking at
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activity levels but I amsure it would not take a |arge
nodi fication to see if they were able to performfor
accomopdati ve i ssues over those particular periods of tine.
So, there is a nodel out there. | amnot aware if it has
ever been used for visual issues.

DR, BULLIMORE: | think you probably nmade the
sponsor very nervous with that 8-12 hour requirenent, but |
think it is something we should discuss further in terns of
ensuring that any drug that is being evaluated is safe.

DR. GORMAN:  Having only been cycl opl eged twice in

my career, that 8-12 hours will come as no surprise to them
because they will have other difficulties when they
cycl opl ege them at the beginning. | also think that the

report card is an excellent nmeasure of school performance.

DR. GATES: Any other conments pertaining to this
I ine of questioning?

DR MLLER Related, not exactly the sane. If we
had sone data on this particular nmedication in ternms of how
long there is a cycloplegic effect in a child and the
degree, sone quantification, then we mght not ask so nmany
guestions about this. But it would be nice to know just a
little bit nore in a subset of kids in hel ping the design
because it is very cunbersone to do this testing, checking

accomopdati ve function for days on end. | nean, we have to
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be practical because these are healthy kids. So, it would
be interesting to know nore about that when it is avail abl e,
or to suggest perhaps a subset, a small subset of
information on that to help with the design of the ful
trial.

DR. GREEN. Just considering generalities, is it
possible to consider with respect to in general what effect
on accommodati ve reserve woul d hei ghten nore concern in
terms of thinking about a general guidance? There is this
particul ar medi cation but there are other nedications that
may or may not have any effect at all, or may have nore
effect or less effect.

DR GATES: Dr. Steidl?

DR. STEIDL: Maybe | m sunderstood you but ny
understanding is that there is no real good hypothesis as to
how this nedication affects nyopia. So, nunber one, | am
concerned about its inplications in the eye but also for
system c invol venent since drops go beyond the eye. D d you
say that you have a dog nodel? Did | understand that?

DR GREEN. | didn't say a dog nodel. W have a
preclinical nodel

DR STEIDL: Preclinical? | amjust curious if
you have any information on any of these nedicines as to

structurally what is happening, as to size or interweaving
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of collagen changing. |Is it altering structurally the
ti ssue fromwhat you would typically find in myopia? Do you
have any information on that?

DR. GREEN. For our particular nedication, nothing
that | could present right now but, certainly, those type of
t hi ngs woul d be things that we would have to present to talk
about for a specific exanple.

DR. STEIDL: Because dependi ng upon its nmechani sm
in agrowing child, it could have inplications that are
concer ni ng.

DR. GATES: Dr. Plott?

DR. PLOIT: You nentioned that for these patients
their nean progression is 0.5 diopters per year, and
criteria have been proposed for a 2 diopter change. That
woul d inply that you would need to foll ow the average
patient for four years, which would be a pretty form dable
study and a | ot of drug exposure before you had any results.
What is the rationale for that |evel of change, that nean
| evel of change of 2 diopters?

DR. GREEN. In terns of a conparison of
proportions?

DR. PLOIT: For a primary efficacy variable
because, you know, that level really is going to drive the

design of your trial, and as a mean change either your trial
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is too short or 2 diopters is a huge change to try to
capture there. Looking at it as a proportion of patients is
an interesting idea. |In dermatology we do that but with a
PASI score of 75, the nunber of people that reach that kind
of clearance. But | wonder if you would just address the
rationale for that |evel

DR GREEN: Sure. The rationale for that |evel of
change was driven to a |large extent by a |lot of the
di scussions that we had, our inpressions froma |ot of the
di scussions that we have had with the agency. 1In |ooking at
the data that we have, our own data, and sort of projecting
what woul d be feasible, what we thought m ght be achievabl e,
that is where that arose from

DR. PLOIT: The 2 diopters is achievable? 1s that
what you are sayi ng?

DR GREEN: W believe that it would be achievable
in that period of tinme in terns of a conparison of
proportions showi ng a statistically significant difference.

DR GATES: Dr. Bullinore?

DR BULLIMORE: | am confused. You are saying
that a 2 diopter reduction is achievable in terns of a
conpari son of neans?

DR. GREEN. No, not in terns of a conparison of

means, in terns of conparing the proportion of patients that
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progress by 2 diopters or greater. That conparison over a
30-nonth period we think is achievable. W do not think
that that |evel of threshold is necessary. W think that it
goes beyond the level of clinical significance. As we have
made the argument, we think a change of 0.75 diopter in
refractive error is a clinically significant change and that
is the hurdle that we would ideally propose to use whet her
it is a conparison of nmeans or even if it was a conparison
of proportions. Even if we had a primary vari abl e based on
a conparison of proportions of 2 diopters, we would still
| ook at many of the cuts in the data. But we have to define
a primary vari abl e.

DR. BULLIMORE: So, the 2 diopters canme fromthe
agency?

DR. ZADNI K:  Yes.

DR BULLIMORE: Was it presented with the sane
| evel of justification that you made for the 0.75 criteria
or was it just a sort of arbitrary nunber that sonebody
pull ed out of thin air?

DR GREEN: It was the result of a |ot of
di scussi ons.

DR GATES: Dr. Chew?

DR CHEW \Well, it would seemto nme that this is

going to be a very big treatnent effect here that you are
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tal ki ng about and we nay need a longer trial to get that
sort of effect, | would think.

DR. GREEN:. W are not claimng that the
proportion progressing by 2 diopters or greater in this data
set over a 30-nonth period would be a huge anmount, but from
the data that we have, when we | ook at the nunbers that
coul d progress and we think about potential treatnent
effect, if we were forced to use this hurdle, we could show
a statistically significant difference. Again, our
preference would be to use a hurdle of 0.75 diopters. W
think that is a clinically significant hurdle.

DR CHEW Well, judging fromthe COVET tri al
unl ess you have a larger treatnent effect you are going to
need nmuch larger nunbers or a longer trial, and perhaps you
may even need a three-armtrial. You are proposing to stop
it at 30 nonths for one group. You nmay need | onger
treatnent for sonme of these others to see that.

DR. GREEN. But the COVET data you are | ooking at
is the difference of neans.

DR CHEW Sure.

DR GREEN: So, we haven't seen that data broken
down di chot onously.

DR CHEW  Sure.

DR. GATES: Dr. Mller?
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DR. MLLER Perhaps a different strategy would be
to study just the younger age group, the ones that are
really the ones you want to catch early because they are
going to hit the bigger nunbers so to test 500 of the 6-9
year olds or 6-10 year olds you have a higher proportion of
the hit rate of the ones that are going to have the rapid
progression. O, perhaps we could reconsider a | ower target
or if we were |ooking nore at the ones that will becone
pat hol ogi ¢ based on sone nore of your data.

DR. ZADNI K: Yes, you could certainly manipul ate
t he orange curve | showed by changing the entry criteria.
Right? | mean, younger; if Asian bore out to be true; girls
as opposed to boys. There are ways you coul d mani pul ate
that to change that COVET curve that | showed in terns of
patients. Wat you would have to consider is where you
would end up in ternms of would you have an indication then
that was only for this drug in 6-year old Asian girls who
happen to be 1.75 diopters.

DR MLLER And that gets back to ny own interest
in the nore pathologic group. But if you are going to say
you are going to apply it to the ones that end up ultimately
with very mld nyopia, then perhaps 2 diopters proportion is
a reasonabl e nunber.

DR. GATES: Dr. Bullinore?
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DR BULLI MORE: To pick up on sonmething | heard
earlier, it seens that your sanple size of 500 is going to
be driven by the adverse event rates rather than the
progression rates. It seens to nme that with that many
subj ects you are going to be able to answer both Dr.
MIller's questions and assess it in a nore generalizable
popul ation quite confortably. GCbviously, the panel, the
public, the community is going to take great interest in not
only the primary outconmes but al so the subgroup anal yses to
see which groups benefit nost. Intuitively, one would
expect your hypothesis to be borne out by the data.

The other thing I want to put on the table is that
all of us, as clinicians, have been confronted by the parent
of the myopic child who asks us, you know, what can be done
to slow the progression but, in |ight of what has been said
about famly history we have probably al so been confronted
by a pair of myopic breeders who are worried about their
of fspring and saying, you know, what can be done to prevent
it.

| don't want to be naking strategic or business
deci sions for the sponsor or anybody el se, but how does the
panel feel about trials of drugs, of any drugs, on pre-
myopi ¢ individuals, high risk individuals? If you | ook at

the data, if you have two nyopic parents and if you throw in
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a nmyopic sibling as well you probably have a high risk of

that child becom ng nyopic. How would we feel about

adm nistering a drug to a as yet non-nyopic kid to see
whet her the myopia could be prevented or, when it devel ops,
to nodul ate its severity?

DR GATES: Dr. Gornan?

DR. GORMAN.  Having dealt with this issue in
pedi atric drug devel opnent for a lot of years, it wouldn't
be the group you woul d choose first, but, not speaking for
t he sponsor but trying to think Iike a sponsor, if it is
effective in preventing the progression of nyopia and if it
has a very lovely side effect or adverse event profile the
tenptation to use it by practitioners in groups that are not
myopi ¢ but at high risk would be irresistible.

DR BULLIMORE: Do you see with other drugs a drug
bei ng devel oped for a group of children with a given
condition and then it being used on an off-|abel basis on
ot her children?

DR. GORMAN: | can use good exanples of that and
bad exanples. | can start with Acutane, a drug devel oped
for nodul ar cystic acne under basically an orphan
i ndication, projected to be used in |ess than 50, 000
children. 1 think it had six mllion new prescriptions

witten | ast year. So, acne being an issue of adol escence,
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it was designed for severe acne; it is incredibly effective
but it was rapidly generalized for all acne. So, there was
a case of a drug that was designed for a very specific

i ndi cation and was rapidly generalized.

For the group of parents who wi sh their children
never to wear glasses, if this drug turns out to be safe and
effective to prevent progression, | think it would be
irresistible for themnot to try it. They would try it.

DR BULLIMORE: And froma regulatory point of
view, how palatable is that to the agency?

DR. CHAMBERS:. The agency believes that if there
is a high likelihood that a product would be used in that
particul ar indication, we generally believe it should be
studied prior to approving it.

DR. GATES: Dr. West?

DR. WEST: Can sonebody go back to telling nme how
the period of six nonths off drug was chosen to assess
potential for progression or how was that w ndow chosen, and
what is the scientific basis for six nonths versus three

nmont hs versus a year or two years?

DR. GREEN. | can't give you honestly a strong
scientific basis. It was really the result of discussions
anong a lot of people. |If you |ook at other drugs and ot her

t her api es where you m ght have seen sonme sort of rebound
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phenonenon, how qui ckly does it occur? You cease drug

t herapy; you have an up-regul ation of a receptor, how

qui ckly does that phenonenon usually happen? That is where
that time frame canme from

Does that address longer-term over years what
m ght happen? It obviously doesn't. That is where we
recogni ze that we will have to comnmt to follow people |ong-
termafter the registration of the drug. How woul d that
followup affect this particular group of off-drug people
once the drug is approved, if they want to go back on the
drug? Those sort of logistic details we would have to think
about .

DR. WEST: The problemis if a drug were proven to
benefit the progression of nyopia but the study were not
powered to detect if people changed over to what their
natural history was going to be, you woul d have peopl e going
on a nedicine for no end purpose. So, | think it is very
i mportant that at the end you know not only what happens
while they are on the drug, but what happens when they are
of f the drug because then you have all the expense and
headache of doing a nedicine which has an effect while you
are on it but nothing really at the end, anyway.

DR. GREEN. Yes, | certainly understand your

poi nt, but | guess for the devel opnent of |ots of
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chronically adm ni stered drugs where potentially people are
going to go off or change to some different type of therapy
with a different pharmacol ogi c action--1 guess that
potential is there and | don't know that that requirenent of
under standi ng the incidence of that rebound effect that

m ght or m ght not happen is typically required.

DR. WEST: But as a parent, giving a nedicine
potentially twice a day for three years, and the headache of
doi ng that and the expense, the cost to the insurers and
parents, is going to be large and if it works while | am on
it but inthe end it doesn't nake any difference anyway,
what is the use of the three years of treating? | think it
is very inportant what happens at the end.

DR GREEN. | think it is inportant to know what
happens and | think that is the basis for the commtnent to
foll ow people for that extended period of tinme. | guess,
you know, it is always hard to project what sanple of people
you woul d have. People drop out; people nove; people's
lives change. You run a clinical study and you do the best
you can. You have some nunber at that point. Wuld that be
reflective of answering the question that you are asking?
W think that it would be because it is difficult to project
all of those different variables. W think it would be

reflective; it would be indicative of what you coul d expect.
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DR. WEST: But you have just told nme that you
really don't have any nodeling or that you don't have any
way to predict, to know that six nonths will be sufficient
power -w se, sanple size-wise. This is a nedication that has
such huge potential for use both on-label and off-I abel
afterwards that it is a huge cost to society and | think it
real |y behooves a potential sponsor to know what is going to
happen after the nedication. |If the indication is only to
retard or stop the progression of nyopia, which is sonething
that people would like but, as Dr. Steidl said, really where
is the true norbidity nmedically? It is in the conplications
of the myopia |ater, not of the refractive error.

DR. GREEN. Maybe | don't understand. Are you
recommendi ng a sanple size in which at |ater ages we would
be able to pick up differences in retinal conplications?

DR. WEST: No, no, no. | think everybody here has
agreed that the issue of the conplications, the nedical
conplications of the nyopia, neaning potentially retinal
conplications, glaucoma, cataract, that it is probably not
feasible to study those. But | amtrying to understand why
it is not feasible to know what the rate of recidivismis
for the nyopia after the drug is discontinued. Because if
there is significant recidivism then it negates the benefit

of using the nedication, which was to retard the
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progression. So, | amjust trying to make sure that the
study is constructed in such a way and powered in such a way
that you would be able to tell what the recidivismis

DR. GREEN. Meaning both the short-term let's say
wi thin that six-nmonth wi ndow, and then the long-termat the
age of 167?

DR WEST: Yes.

DR. GREEN. You are trying to address both?

DR. WEST: If, once you stop the nedication you go
back to what you were going to be anyway, then the |ong-term
benefit of not being nyopic is far smaller. Then you only
have the school age benefit of not wearing gl asses.

DR GREEN: In terns of the short-term benefit,
let's say a six-nonth period off drug, | think nost likely
the sanple size we are tal king about and the retention of
patients would answer that question. In terns of the |ong-
term at the age of 16, | think that is something that
requi res sone additional discussion.

DR. GATES: Any other comments along the line of
t his?

DR CHEW | would agree with Dr. West. | think
it is very inportant to really | ook at what happens. Six
months if really too short for, you know, a | ong period for

guite a cost and perhaps you nmay need as long as two years
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to check that out, and perhaps have another armin which you
are extending the treatnent even further. Because what |
heard earlier was that you are going to treat themfor 30
months and, if it works maybe they will do it off-1label for
a longer period of tine. So, why not study it now and see
what happens with longer term So, what | am suggesting is
| think your foll owup needs to be | onger than six nonths.

| think you need to have a longer period of tine to see what
happens with those patients as tinme goes on.

DR. GREEN. | think one of our questions though is
t he amount of followup that we would and should commit to
as a sponsor to understand that |long term

DR GATES: (O her comments on this line? Dr.
MIller?

DR MLLER Isn't this sonewhat of a statistica
guestion? |If we know the curve change per year, when would
you suddenly be alarnmed that there was a recurrence? At
what tinme period? If you saw twi ce as nmuch as the average
curve? To what tinme point statistically do you have to
follow themto answer this question? Six nonths sounds a
l[ittle short to ne if the mean is 0.5 diopter a year and
there are errors in our neasurenent, which mght be 0.25

di opter or 0.5 diopter right there. So, there nust be a
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statistical way to say this is the statistical answer and
then we can nake a clinical judgnent too.
Clinically, ny best answer would be, you know,

where are they at age 16? That is the ultimate gold

standard answer but that is not practical. |If you do
i nclude the ol der age kids in your study, then you will have
a group that stops and you will know they should have got to

their historical endpoint. So, that is an advantage of
i ncl udi ng the ol der age group.

Do you see what | amsaying? 1Is there a
statistical answer and then what is the reasonable clinical
answer that we can cone to?

DR GATES: Dr. Steidl?

DR STEIDL: Along those lines, it seens |like the
real question is what is the rate after cessation of the
drug? Is it zero? |In other words, have you fixed the
myopi a? Does it continue at the previous rate? O, does it
accelerate to the point to where the effect is lost? | have
to agree with Dr. Chew that ny gut feeling is that you need
a couple of years to do that, and then you woul d probably
want a small group to follow for long-termeffects, ideally.
| don't see how you could do that in six nonths.

DR. GREEN. | would agree. The question is what

anount of that foll owup would be adequate to support an
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application to register the drug. That doesn't nean that
that would be the end of the followup period. It doesn't
mean that would be the end of the observation period.

DR. GATES: Dr. Gorman?

DR. GORMAN: | have a question for the agency on
this. Recently a precedent--maybe it is not a precedent but
it was a precedent to ne--was set with a drug, |RESSA, that
was approved while it was still in clinical trials for an
agent for cancer that was shown to have sonme effectiveness
but still hadn't been studied for side effects--partial
approval ; accel erated approval. |Is that now a recogni zed
cl ass of approvals in the FDA or was that a once in a
lifetinme event?

DR BULL: | think that setting, particularly when
you get into di seases where the outcone is basically death,
cancer therapies, is in a class by itself. 1In ternms of
citing the exanple of IRESSA, that is not a broad standard.
It is a standard that is very specific to specific settings
where you are basically | ooking at outcones that are
attached to nortality rather than the kinds of settings that
we are discussing here today. That is not a broadly applied
standard. That is sonething that really is on a case-by-
case basis and specific to a specific type of setting for

the kind of disease that the drug is attenpting to inpact.
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DR. GORMAN: Under the 1998 Pediatric Rule, which
has now been suspended, you woul d have a regul atory
mechani smto require pharmaceutical conpanies to conduct
trials after approval. |Is there any nechanismin place
today that requires studies after approval ?

DR. BULL: Those are generally called Phase IV
commtments and those can be conditions of approval.
Certainly, in instances, say, in a setting such as | RESSA
where basically a surrogate is used and then you try to
attach that to a longer-termoutcone but there is a credible
case nmade that the drug denonstrates sufficient benefit that
you can attach to a nore clinically meaningful outcone at a
|ater tinme based on further study of the drug. that is a
mechani sm

| think what you are saying here in terns of this
particul ar setting, and whether or not there are |long-term
out cones that one woul d | ook at post-approval, those are
certainly areas that could be part of the conditions of
approval for a specific product even in this setting.

DR. GORMAN:  One of the inpetuses for the 1998
Pediatric Rule was the fact that |ess than 20 percent of
Phase 1V conmitnents for pediatric studies were ever
i npl enented and no adult indication was ever pulled for the

| ack of those studies. Has there ever been a case where a
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Phase 1V conm tnent has not been net and a drug has been
approved for an adult indication?

DR. CHAMBERS: W are currently not aware of any
that you are talking about. But if |I conme back to the area
of opht hal nol ogy, that your percentage that you are talking
about is not true. In fact, virtually all of the Phase IV
requi renents were tracked and were followed and were carried
out. W are not anticipating that that would be an issue.

DR BULL: | would also add that for historical
data that you cited the agency is definitely undertaking a
much nore vigilant process for tracking Phase IV
commtnments, and we don't see having these conmtnents in an
approval and not followi ng through on it. W are definitely
bei ng much nore vigilant in that regard.

DR GORMAN: If | sounded harsh, it is because |
am particularly prone to hearing those commtnents for
pedi atric studies that were not foll owed through on. |
guess the question still remains if a Phase |V conm tnent
was not net, have you ever pulled approval for a drug after
they coomitted for a Phase IV study and then did not provide
it?

DR. BULL: | amnot famliar with any. W could
certainly look into that and get back to you.

DR. GORMAN:  Thank you.
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DR GATES: Dr. Bullinore?

DR BULLI MORE: Just to agree with Dr. Wst and
sonme of the other fol ks who have been tal king about this, |
think six nonths even in a pre-approval process may be a
little too short. | would |like to see sonething closer to a
year of washout to see if there is any profound rebound.

But what | am hearing also fromthe coments from
the agency and fromthe panel is that it is reasonable to
expect that six nonths or a year be avail able when the drug
was considered for approval. There seens to be a clear
commtrment on the part of this sponsor and an interest from
the panel to follow those patients in Phase IV. 1Is that the
sanme as post-market surveillance? That seens to be where we
are heading on this particular issue.

DR GATES: Dr. Chanbers?

DR CHAMBERS: Post-market surveillance and Phase
|V are not the sane on the drug side. Phase IV would be
specific commtnents that would be attached to the approval
| etter and would be outlined and woul d be expected to be
conpl eted. Post-marketing is sonething that continues
virtually indefinitely follow ng the approval of the drug.

DR BULLI MORE: Then strike everything I said
about post-market and replace it with Phase 1V, please.

DR GATES: Dr. West?
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DR. WEST: Regarding the followup, | am not
necessarily saying that I think six nonths is too short. |
don't think that we mathenmatically and nodel -w se know what
the right answer is and | think it is foolish to say that
six nmonths is the right length or one year is the right
length. What | amlooking for fromthe sponsor is that they
will be able to denonstrate to ne that the followup tine is
sufficient to denonstrate a sustained benefit fromtreatnment
which will be given to children. Children will be asked to
participate as subjects, and I think we owe it to the
potential beneficiaries of treatnment and certainly the
subj ects and their famlies who would participate that the
treatment benefit for this disorder is sustained, not just
that it works but, nore inportantly, that the effect is
sustained. | amlooking for sonebody to tell nme how | ong
can we reasonably think that we could do this. | am not
asking to follow children to their grave, just for a
mat hematically | ong enough period to have a reasonably
degree of certainty that the treatnent benefit would be
sust ai ned and of such a magnitude that it woul d be
clinically inportant.

DR. GREEN. Your question though seens to be--
maybe what | am not understanding is do you want this answer

prior to an application for registration? O, do you
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ultimately want this answer at the age of 16 when,
presumabl y, nyopia progression stops? O, if we have an
understanding of a nmean rate of progression over a year and
we have a cohort that we have taken off for a year and we
| ook at what their progression is so we can nake sone
statenents about the continued benefit of the drug? Wat
specific issue is your concern?

DR. WEST: | would inmagine since there were
overseas trials of this nmedication in human subjects that
t here has been--1 woul d hope there has been sone foll ow up
of that cohort and that you would know, now that they are
of f drug, what a range of recurrence or non-recurrence was,
and that you could take that time course of recurrence or
stability and match that against what the typica
progression woul d be over a period of tine for that age
group of children and that we woul d have sufficient foll ow
up. | amnot saying that it needs to be a certain |ength
but that it would be of sufficient tinme that, certainly, you
could statistically draw concl usi ons about whether there was
recurrence of the nyopia; whether you get back to your old
curve or stay on a good curve. Wlat is the hope? Because
you are asking patients to commit for a long tine to

treatment eventually with a nedication |ike this.
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DR. GATES: Are there any nore questions or
coments for Novartis?

DR. FEMAN. | was just wondering if sonmebody coul d
repeat--1 think we nmentioned it earlier but | forget who was
the one that raised the question, the drug that they are
| ooki ng at now as a proposal or as a concept is being done
in what manner? It is used as a drop once a day? Twi ce a
day? Once a week? Once a nonth? Howis this done?

DR. GREEN. The particul ar conpound that we are
| ooking at right nowis a gel that is applied twi ce a day.

DR. FEMAN. And when this gel is applied, what
does it do to vision at the nmonent it is applied? It blurs
t he vision obviously because it is a gel, at the mnute that
you put it in. How long does the gel itself blur the
vision? Are we saying you are taking a 6-year old and you
are going to blur the vision for two hours after you put it
in, and blur it again in the evening? At breakfast tine
before they go to school, if they go to school, and again at
lunchtinme or again in the evening so they can't watch
television? Again, just with this hypothetical drug because
this may not be the one that you want to study, but tell us
about the nechani sm of what you are doing here.

DR GREEN: Well, | think it is hard to answer the

mechani sm of what we are doi ng because right now | amnot in
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a position to talk about the details of if thereis a mld
cycloplegic effect howlong it may affect vision, which
probably is very, very minimal. But there could be other
drugs that have other side effects separate from vision that
woul d have to be considered and woul d have to be part of the
plan. | don't think that adequately answers your question
but I amtrying not to specifically talk about this one drug
because it is just this one drug.

Commi ttee Discussion of Questions fromthe FDA

DR. GATES: Any other conments? Once we start
wi th our discussion of the questions we won't be able to go
back and ask any nore questions of the conpany. |[If not, why
don't we start with an open discussion of question nunber
one in your handout?

Excuse ne, there is a correction. W are going to
have the open public hearing now. Does anybody have a
comment fromthe gallery?

[ No response]

It appears no one has a coment so now we can
start off with our questions and this discussion is confined
to the conmmttee. Let's start with an open discussion of
guestion one. W wll cone back |ater and vote after |unch.
We can have nore tinme for discussion at that tinme. W may

al |l disagree; we may have a consensus but this will be a
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time where we will just go around and di scuss what we think
about each individual question. W wll start off on ny
left, if you would. Dr. Plott, if you would begin?

DR. PLOIT: Ms. Topper, aml allowed to
participate in this part?

M5. TOPPER  Because you are industry rep, you are
allowed to participate in discussion but when we take a vote
you may not participate in the vote.

DR. PLOIT: Thank you for that clarification. |
think it is inmportant for this question to answer it
relative to the way that the protocol would be designed
because that is our task today. | think it is inportant for
this particular agent that the patient popul ation be
characterized as being one of a certain type, whether it be
progressive or stable. But if the indication that is being
sought is for a progressive indication, | think the
popul ation has to be reflected. You, know, what is the
mnimmrate? | think that is something that just has to be
defined in the protocol and probably be better answered by
ot her experts.

DR GATES: Dr. West?

DR. WEST: | think the question about mninumrate
over amount and tinme of refractive change really depends

upon the accuracy and reliability of the neasures that are
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being used to assess it. So, if the tool has very good
reliability, has small error, then one can detect a snal
change. So, | don't know that it is possible to be able to
answer that question wthout knowi ng what the neasure is.

DR. GATES: Dr. Chanbers?

DR. CHAMBERS: For the purposes of this question
what we were thinking of defining is basically in diopters.
How nmuch of a change in diopters would you consi der soneone
as not changing or as progressing? For exanple, 0.5 diopter
over a year, would you consider that as being stable, or if
sonebody didn't change within 0.25 diopter over six nonths?
How woul d you know sonebody was changi ng versus not changi ng
in ternms of diopters?

DR. WEST: Do you nean if | know they are changi ng
or if I consider it significant? For instance, if the way
to assess the refractive error of the eye is only accurate
to within 0.25 diopter, then | amnot going to fee
confortabl e saying that sonmething is progressive until it is
0.75 diopter. So, it really depends upon how accurate the
nmeasure is. | mean, if | can only neasure it to within a
0.25 diopter or 0.5 diopter, then you couldn't statistically
say that it was progressive unless it was a | arger anount.

| am not neaning to be evasive.
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DR. CHAMBERS: | think as we start talking about
auto refractors, in sonme cases you get nunbers that are in
tenths of a diopter. The question is whether you, as a
clinician, necessarily believe that there is a difference.
Just because the auto refractor told you it was 0.1 and at
the next visit it was 0.2, do you necessarily believe that
that is the same or whether that is a difference? Wat we
are literally looking for is when do you think sonebody is
staying the sane? How nuch error do you think there is

around sonmebody who is staying the same versus how much

there is--

DR BULLI MORE: W are tal king about an individual
pati ent - -

DR. CHAMBERS: W are tal king about an i ndividual,
correct.

DR. BULLI MORE: --rather than a group.

DR. CHAMBERS: Correct. The group can be done
mat hematically; it is the individual.

DR. BULLI MORE: For a point of information and at
the risk of upsetting people sitting in the back over there,
fromthe Ofice of Device Evaluation, it is kind of ironic
that in a lot of the refractive surgery |labeling myopia is
defined as less than or equal to 0.5 diopter per year as

bei ng stable fromthe point of view of being eligible to
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have LASIK or a simlar refractive procedure. |In fact, |
have seen nore recently | abeling that defines stable myopia
as up to a diopter of change.

So, with that in mnd, | think I would agree with
Dr. West. If you have extreme confidence in your method of
measur enent, and certainly we have eval uated auto refractors
where not only the standard deviation but the 95 percent
limts of agreenment are on the order of 0.25 diopter, then
you could say, well, 0.5 diopter is progressing or anything
beyond a statistically obtained confidence interval, or we
shoul d probably call it limts of agreenent--anything beyond
that you would call progressing and the other side
regr essi ng.

So, | think it does depend on how you neasure it.
| f you are tal king about subjective refraction, that is
going to be nore variable. As clinicians we mght not |ike
to admt that but it is nore variable than cycl opl eged auto
refraction. It may not be any less valid. In fact, it may
be nore valid fromthe point of view of prescribing
spectacl es but, certainly, one would have difficulty saying
that 0.25 diopter represents a progressor on any nethod, and
probably 0.5 diopter would be a line in the sand. It would
be ny line in the sand.

DR. GATES: Dr. Gordonson?
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DR. GORDONSON: | was thinking about it and if a
child cane to ne at 8 and was a m nus 2 nyope, and canme back
to me when he was 10 and he was still a mnus 2 nyope, |
woul d say stable. If he conmes back to ne with 0.5 diopter
increase in nyopia he is progressing. Question (c) is
interesting. Do nyopia children regress or is it just a
m stake in your refractive day? | think sonme do very, very
rarely but only at the lower |evels, |ow ones, mnus 0.75,
and that is ny answer.

DR GATES: Dr. Chew?

DR CHEW | would agree that it is difficult,
dependi ng on how you are going to obtain that. | amused to
doing clinical trials and doing subjective refractions. In
fact, we had a trial where we found one clinic had no change
inrefraction for the whole, entire foll owup of the | ast
three years of study --

[ Laught er ]

--and we got worried because that just didn't seem
right. When we | ooked at the rest of our clinic, we varied
between 0.5 diopter to 0.75 diopter for our patients at each
visit. So, that is how nuch we are tal king about, just
measurenent error with a subjective refraction. So, | think
it is very hard to pin down exactly what you nmean by stable

and progressive. | have the di sadvantage of not seeing
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children; | see adults, and adults with problens that often
wax and wane. So, for nme, a diopter is not nuch of a change
so it depends where you are com ng fromand what you are
measuring with. Perhaps there are nmachines |ike auto
refractors that are fairly precise so that you nay be able
to get a better measurenent in that sense, but that can be
all over the map. Do you want me to say a specific nunber?

DR. CHAMBERS:. Before you go too far down the
line, we are | ooking for both anbunt and tinme. The issue is
how often to bring people back. So, if you are going to
say, you know, if it doesn't change over a diopter in a week
versus a diopter in a year, those are very different types
of things.

DR CHEW Sure. | would say 0.5 diopter in a
year, to nme, would be a change.

DR. BULLIMORE: Is this fromthe point of view of
an outcone nmeasure or eligibility criteria or both?

DR. CHAMBERS: W are assunming we are going to try
and be consistent. So, if it is stable in eligibility
criteria, later onin followup, if we are going to say this
person has now reached this plateau and is stable, we wll
use that sane criteria.

DR. WEST: This is sort of an unfair question. |

think the question you really want to get at is how
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clinically nmeaningful is a change. That is what you really
want, isn't it? How nmeaningful is a change over tinme? That
is what you really want for a trial

DR. CHAMBERS:. | guess the reason | think it is
not an unfair question is because it is a question we get
asked all the tine. People will try to put in the |abel,
you know, we have decreased how much they are changing and
they are now stable at this particular point of tine, and we
need definitions for those. So, these terns get used a | ot
and we would like to have relatively comobn use of those
terms at least for the clinical trials. So, we are asking
for help in defining these terns at | east for the purposes
of clinical trials.

DR BULLI MORE: But stable is one of those things
that is very difficult to define. | nean, sonmebody once
told me that a normal patient is just one that hasn't been
t est ed enough- -

[ Laught er ]

--and a stable patient nmay be one that you haven't
measur ed enough tines, or you haven't neasured with
sophi sti cated enough equi prent. W have | ooked at sone very
nice data fromDr. OGm azda that shows, you know, follow ng
what | ooks like a half-life curve, things are slow ng down.

When does it stop progressing? | don't know. | nean, we
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have people progressing into their late teens. Have you
established in that patient that they are stable? 1 think
0.5 diopter per year is reasonable but what if you then have
data at two years and they have progressed by 0.5 at years
years? Are they progressing or are they stable? W have a
Nat i onal Institute-funded study of adult progression and our
criteria for progression is 0.75 diopter over five years.
So, it is a difficult one.

DR GATES: Dr. Feman?

DR. FEMAN. | agree with all that has been
di scussed so far, but looking in terns of what this study
mght be, | think it is going to be bal anced out to sone
degree since there will be sone people on placebo and sone
peopl e on drug and they are going to have nasked exam ners.
So, | think 0.5 diopter per year is sonething that should be
a feasible goal for themto work for in terns of whether or
not something is progressive. By using the sane type of
i nformati on where we are going to have sone on placebo and
some not and havi ng masked exam ners, stable would be |ess
than 0.5 diopter a year and regressing would be, | guess, no
change at all. | guess it is soneone who was nyopi ¢ and was
no | onger nyopic. Does that nean they becone | ess nyopic at

0.5 diopter a year? 1In spite of what Dr. Gordonson
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described, | don't think I have seen very many people doing
t hat .

DR. GATES: | amal so | eading nyself toward
progressive being 0.5 diopter a year. It seens to be

sonmething we comonly see in the literature, with stable
fromzero to |l ess than 0. 25.

DR. GORMAN:  Sonetimes it is good to be the sinple
country pediatrician. For ne, | have heard both in this
roomand when | talk to my ophthal nologic friends that they
prescri be new gl asses at 0.5 diopter and the patients say,
"God, that's better.”™ So, that is progression because if
you put a new pair of glasses on themand they say that is
better, that is a progression that you have then corrected.
So, if 0.5 diopter is the nunber where you get new gl asses
and it nmakes a difference, then 0.5 diopter is progression.
St abl e woul d be no new gl asses. | guess that would vary
fromclinician to clinician whether it is 0.25 diopter or
0.5 diopter but it seens that 0.5 diopter is becomng a
fairly consensus type of position.

There could be an argunent, and | amnot going to
make it here, that progressive and stable m ght be defined
as relative to the slope that is being developed in the
COMET st udy.

DR. GATES: Dr. Mller?
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DR MLLER Yes, | think that the slope in the
COMET study is very convincing. As | was |ooking at this
before our discussion, | was thinking in nmy own mnd what
woul d be that alarm ng rate of progression that causes the
parents to be very concerned, and that would be a diopter or
nore a year. Those parents call you. They call you three
times the first week after the visit. So, that would be the
alarmng level. But for a cut-off to consider for this
study and find out what is going on, I would say 0.5 diopter
or nore per year and stable would be |less than that.

Regressing--it is interesting, | would say in
children at 10 years | have probably had three or four kids
where, seeing them biannual ly perhaps, they have gone down 1
diopter, 1.5 diopters, 2 diopters, and | have done the
refractions. W are talking cycloplegic. There are
definitely kids that regress but it is a handful. So, if
you wanted a definition of that for that odd-ball group,
whi ch you probably won't even see in your study, over a two-
year course reduction of at |east 0.75 diopter or nore.

DR GATES: Dr. Steidl?

DR STEIDL: Wth the termstable | have a
personal bias | guess. | have never |iked studies that have
patients getting worse and they call them stable. To ne,

stabl e means things are okay, not changing. | mght even
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request a different word use if you want to track people

al ong an acceptably worsening |ine as being non-progressive.
But it seens |ike there is a consensus. | kind of agree
with the 0.5 just because | think with | ess than that it

m ght be hard to neasure reliably. |[If you have sonebody
starting at age 6 with 0.5 diopter a year, they are probably
going to be a high nyope by age 16 anyway. So, it seens
reasonabl e to consider 0.5 diopter as the progression point.
| don't have a conment really on regression.

DR. GATES: Any other conments on question one?
Dr. Bullinore?

DR BULLIMORE: | like Dr. MIler's addition of,
if you |like, the rapid progressor. |[|f the agency wanted to
add that to its classification, | think that is reasonable
criteria.

DR. GATES: Any ot her conmment on nunber one? |If
not, we will nmove on to nunber two, is there an accepted
evi dence- based basel i ne characterization of patients who are
at high risk of devel opi ng progressive nyopia? First off,
do we need Wley to say what he is looking for in this
guestion or to expand it before we get started? Wuld you
like to do that, WIley?

DR. CHAMBERS:. Again, this is nore a definition

type thing. People will say, you know, we want to enrol
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peopl e that are high risk and we don't have comon
definitions for what high risk is. So, if there currently
is a consensus, we would |like to know what that is or if you
think there is a current range of what that is. |If not, we
can ultimately leave it to individual protocols. But,

again, to the extent that we can use comopn terns and peopl e
have ideas of what those nean, we would |like to know about

t hem

DR GATES: Dr. Bullinore?

DR BULLI MORE: So, since you have used the phrase
progressive nyopia, should we use the criteria for
progressive that we have just defined, or are you | ooking at
sone ot her type of nyopia here? Are you |ooking at people
who are going to have rapidly progressing nyopia or just
common or garden 0.5 di opter per year nyopia?

DR. CHAMBERS: W will take whatever you give us.

DR, BULLI MORE:  Spl endi d!

DR. GATES: All right, let's go around the table
again. Dr. Plott?

DR. PLOIT: | think that there would be probably a
check list in other conditions | amfamliar with. For
exanple, in atopic dermatitis there is a check |ist of
t hings that define people who are at high risk and soneti nes

it is getting, you know, two out of three or a m ni num
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nunber. But the things that we have heard seemto be
convincing, positive famly history and age of onset being
i nportant factors, maybe not the only factors but el enents
that are inportant to viewin a clinical trial.

DR GATES: Dr. West?

DR. WEST: | would agree with Dr. Plott that there
is nothing fromthe American Acadeny of Ophthal nol ogy t hat
says who is going to devel op nmyopi a but we know fromthe
data that is there that if the child already has nyopi a,
they are at nmuch higher risk of devel opi ng progressive
myopi a than a child who doesn't. Likew se, a child who has
at | east a nother and maybe a father--with 90 percent
certainty--that has myopia they are at higher risk than a
child who doesn't. So, the high risk characteristics would
t hen be al ready having nyopia and having a positive famly
hi story.

DR GATES: Dr. Gordonson?

DR. GORDONSON: Because nyopia is a failure of the
emmetropi c gene, as we all know, if you stop 100 people in
the street who are perfectly visioned, 20/20, you would
expect that all the optical elenments would be the sane and
t he arrangenent woul d be the sanme and, to your astoni shnent,
they are all over the lot. So, there is a gene respondi ng

to the blur circle being presented to the retina. At birth,
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with the early plasticity of the organism that starts to
rearrange the optical elenents and this is what is wong in
myopi a. This gene is sonehow asl eep or sonehow inpaired. A
child is born with the normal anmount of hyperopia. | think
we all agree to that. | think that if you see a rapid |oss
of normal hyperopia in the very, very young child with a
parental history of nyopia, that would be soneone who is at
hi gh risk of devel opi ng progressive nyopi a.

DR BULLIMORE: At the risk of being repetitive,
sonmebody who is already nyopic, they are going to progress.
| think that is one of the few certainties in eye care that
we can rely on. Certainly younger age and parental history
are in there. As far as the people who aren't yet nyopic,
Dr. Zadni k and her col | eagues, as nentioned today, have
shown that the people who have | ess than 0.5 diopter of
hyperopia at the age of 8 are nore likely to becone nyopic
t han those who have nore of a hyperopic buffer. So, that is
it.

DR CHEW | don't have nmuch nore to add, other
t han what was sai d al ready, younger individuals who are
al ready nyopic and perhaps with the genetic factors of the
famly being involved. | amnot sure in ternms of any
lifestyle in terns of close reading. It seens that all the

children are playing Gane Boys and doing other things. So,
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| don't think we can differentiate themthat nuch at this
poi nt--perhaps in other cultures. 1 think those are the key
features that we have identified.

DR. FEMAN. Well, | have to agree with everyone so
far, but | need to point out sonme things that have al ready
been included in the discussion. | don't recall whether Dr.
Gm azda or Dr. Zadni k pointed out that the key thing in
their studies was whether or not the child was nmyopic at the
beginning. It didn't matter what the genetic status was or
the famly history. | think Dr. Gordonson highlighted that
also. So, | think the child actually defines what is going
on, the child that you are looking at. So, a child that is
myopi ¢, well, how nuch is myopic? Dr. Bullinore nentioned
perhaps 0.5 diopter, and earlier people said at a very | ow
level and it is very difficult to neasure it. So, | would
define what you are asking in question nunber two as a child
al ready having one full diopter. That way there is no
uncertainty in your mind that the child has nyopia and
progresses at 0.5 diopter a year so that child was already 1
di opter nyopic and has gone on in a year to another 0.5
di opter nore nyopic. By all means, that should be a child
that is at high risk for devel opi ng progressive nyopi a.

DR BULLI MORE: So, what you are saying is that

they need to be 1.5 diopters--
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DR. FEMAN. Before they enter the study.

DR, BULLIMORE: Yes. | think by the time they get
to a diopter we have probably elimnated any possibility
that it is a measurenent error and, particularly if they are
young, there is a high probability that they will progress.
| don't want for us to be unnecessarily burdensone and say
you have to follow people for a year or two years before
they can be enrolled trial. So, while | agree with your 1
diopter criteria, | don't necessarily agree with the need to
docunent progression prior to enrollnment and random zati on
in a random zed clinical trial

DR. FEMAN. | agree with you. Thank you.

DR. GATES: Mself, | believe those that are high
risk are especially ones with presentation at the younger
end of the spectrum Fromthe data, those seemto be nost
likely to be at very high risk in the higher amunts of
nmyopi a.

DR. GORMAN: | have nothing to add.

DR MLLER | agree with the mnus 1 diopter
criteria. Perhaps, though, |ooking at the COVET data there
woul d be an even lower level inclusion criteria for the
ol der kids. | don't know. As you were just nentioning
that, | was thinking in a 12 year old that is mnus 0.5 that

previ ously was somewhat hyperopic that would al so be a
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progressing kid, I would predict. But the mnus 1 diopter
is a clear endpoint to go with.

DR STEIDL: First of all, there are a |ot of
conditions--Dr. MIler was alluding to this earlier--a | ot
of conditions that predi spose to nmyopia that you probably
want to exclude. The list is pretty long although it is not
maybe highly prevalent. [t involves connective tissue
di sorders and kids with ROP and many netabolic
abnormalities. 1n general, | think people with any kind of
RPE di sease have a predilection to devel opi ng nyopia. You
m ght want to exclude that.

| agree with the minus 1 diopter. One of the
papers has a plot of four typical children with myopia and
one kid with about 1.25 and never went worse. | just bring
up that | think there are kids that do that. But it seens
to me that this has to be derived fromthe data that we are
looking at. It may alter at a different age but it sounds
pretty reliable that a specific refraction at a specific age
is highly predictive. You add to that if you have siblings
and parents involved. But in general | think the mnus 1
di opter sounds good to ne.

DR. GATES: Any nore comments about question
nunber two? If not, we will adjourn for lunch. W wll

nmeet back pronptly at one o' clock. For the nmenbers of the

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

conmittee, there is a table reserved in the back of the
restaurant for lunch. Thank you for your conments,
guestions and debate this norning.

[ Wher eupon, at 11:52 a.m, the proceedi ngs were

recessed for lunch, to be resuned at 1:00 p. m]
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AETERNOON PROCEEDI NGS

DR GATES: At this time | would Iike to reconvene
the drug advisory commttee for Dermatol ogi c and Ophthal mc
Drugs. First off, we are going to have the open public
hearing tinme again. It was initially announced at one
o' clock, so earlier when we had the open mke tinme there
m ght have been sone fol ks who were planni ng on com ng
exactly at one o' clock. So, if there is anyone who woul d
like to make a comment, woul d they proceed to the
m crophone?

[ No response]

Thank you very much. W wll proceed with our
di scussions of the questions. So, question nunber three,
whi ch popul ati ons shoul d be studied prior to approval of a
drug treatnent for prevention or retarding nyopia?

Since this is a different session we will start
over to the right, if you would, Dr. Steidl

DR STEIDL: Well, addressing what we have here,
going (a), (b), (c), (d), I amjust referring to some graphs
that are in the handout and it seenms that the active tine is
in 6-7 years to 16. It seens to ne that the nost active
time period is probably around age 9 or so. So, | would be

inclined, just looking at this, and this is a fairly
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arbitrary coment, to shoot for sonething in the 9-12 range.
But | would be very open to other people' s coments.

As far as the other issues, in general it seens to
me that we would like a cross-section unless, as we
di scussed before about the ethnic groups, there is sone data
to suggest that it is not needed. So, as far as educational
| evel s, you m ght want both | ess educated as well as nore
educated. | would be inclined to have a cross-section of
Hi spanics, African Anericans, Caucasians and ot hers unl ess
there is data to suggest that that is not needed. O
course, you would want to study those with a famly history
of nyopia as well as those without, it would seemto ne.

The other defining characteristics are things we have

menti oned before, such as various diseases, ocul ar di seases,
system c¢ di seases and ot her things that could inpact on
myopia. | would want to exclude them

DR. GATES: Thank you. Dr. MlIler?

DR MLLER It seens as though you want to try to
know whet her you can apply this drug broadly to healthy
kids. It sounds as though really the defining issue is
degree of nyopia and the younger age group when they start
progressing the fastest.

They shoul d nake an effort to study a variety of--

to mmc the U S. population but I don't think we have to
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target specific groups to answer that question. |If they
want to have a group that has progressive nyopia, then they
shoul d make sure they include sone Asian groups. But nyopia
is found in Hi spanics and Caucasi ans and bl acks but | don't
think they have to target the ethnic groups because we are
| ooking at simlar outconmes when it does occur, except for
t he Asian group which may tend to have a nore alarm ng rate.

This perception that we have that famly history
makes a difference, it sounds |like there are sone other
studies disputing that and if they just start out with
significant nyopia, we nmay just be able to nake it sinple
and go with that.

DR GATES: Dr. Gornman?

DR GORMAN: | amgoing to echo sonme of Dr.
Mller's conments in the sense that | think this study
shoul d be age front-loaded, and 6-12 in nmy opinion is
perhaps a little broad in terns of the group that is nobst
likely to gain the nost benefit fromthis. So, | would
probably wish to start recruitnment in the first graders. |If
the incidence is 25 percent in the United States popul ation,
t hat woul d give you 250,000 potential subjects per year. No
matter how large a clinical study needs to be, that should
gi ve you enough to recruit an adequate nunber in a rapid

period of tine.
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Educational |evels and ethnic groups are going to

be represented by your study sites. The famly history of

myopia, | think they will be over-represented in any study

because | think there will be a notivated subpopul ati on who
will be seeking treatnment. So, | don't think you will need
to recruit for them In fact, it may be difficult to

statistically correct for them

O her defining characteristics, | can understand
for the clarity of the data and interpretati on why you woul d
want to have a population with no other ocul ar di sease but,
just to play the devil's advocate, you m ght want to see
whet her it prevents progression in other diseases as well
that al so are confounded with nyopi a.

DR. GATES: Thank you. Mself, | amvery
interested in the 6-10 year ol d population fromreading the
background i nformation, probably nore than from 9-12--the
younger fol ks.

Education |l evels and ethnic groups and famly
history I think just need to echo the U. S. popul ati on.

Fam |y history | believe will bear out as the nunbers are
| ooked at .

DR. FEMAN. Well, | sound Iike I amjust echoing

what you have al ready said but, again, sonewhat front-

| oaded. Although this disorder continues to progress until
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the children are 16 or so, | think you really want to | ook
at a younger age range when this is just starting out. W
have already tal ked earlier this norning about having
children initially getting into the study when they are

al nost a diopter nmyopic. So, | think that will define the
popul ation quite well.

Whet her or not there is an education |evel or
particular ethnic group or famly history, those are al
interesting asides but | don't think those will really
affect what the results are with this.

O her defining characteristics--earlier this
nor ni ng peopl e tal ked about ruling out other retinal
di sorders and things |like that, but that is a standard part
of any type of drug trial. Providing other disorders are
ruled out, there should be no problem So, 6-9, 6-10, in
t hat range.

DR. GATES: Thank you. Dr. Chew?

DR CHEW | would agree with what has been said
already. | think the earlier the better in terns of event
rates. It sounds |ike these people may actually progress a
ot nmore rapidly and you may get nore events with that. On
t he other hand, you want to be generalizable so that you
woul d be able to see if people who already have nyopia of 1

diopter by the tinme they are 12 years old, would they still
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benefit fromit. So, fromthat point of view, you may want
to extend it from6 to 12 for that reason.

What has been said already, | agree with the
educational |evel, ethnic groups and famly history having
no bearing. W don't need to stratify at |east by those
i Ssues.

Again, | think system c di seases and other optic
di seases--as Steve said, these are just natural for clinica
trials and we would try to exclude those patients. It may
be too small a nunber to do any subset analysis on so it is
best to go with that general group

DR GATES: Dr. Bullinore?

DR, BULLIMORE: | amin violent agreenment with
nost things. | think 6-12 is reasonable but | think any
sponsor shoul d be cogni zant of the fact that David Gossen
and his coll eagues have indicated that in girls nyopia tends
to stabilize around the age of 13 and a little later in
boys, for obvious reasons. So, | would certainly be nervous
about recruiting too many 12-year old girls into a study
given the fact we woul dn't expect themto progress much
beyond t hat age.

A coupl e of other things, the group from Novartis
proposed that astigmati smbe a consideration. | have no

strong views on that but | think avoiding ani sonetropia of
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nore than a diopter, strabismus and enrolling people with
20/ 30 in each eye are perfectly sensible things to do.

DR. GORDONSON: | think I would separate to get
different groups. Also, the starting out group, the first
graders and the ones that are very active, 9, 10, 11 and
t hose there are sl owi ng down, or other groups. And, the
famly history is inportant and | have no other additions to
t he defining characteristics.

DR. WEST: | agree with what has been said so far,
but I would point out that in Table Ill in the blue handout,
as well as the top slide on page 8 of the Novartis naterial,
al t hough patients who present with myopia at a younger age
end up with a higher degree, in fact, if you just assune a
straight Iine progression, the rate of progression for the
younger children is only 0.6 diopters per year while that of
the 13, 14 and 15 year olds actually ends up being 0.85 to
1.15 diopters per year. So, in fact, assum ng that the
younger children have a steeper progression is not borne out
by the Mantyjarvi data.

So, | think that one of the nice things about
i ncludi ng the younger group is that it gets around sone of
the differences in consent issues per site, for the
practicalities, and it al so obviates the potential issues

for surveillance for pregnancy in nenstruating femal es which
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could be difficult socially for girls who would need to
undergo pregnancy testing perhaps as frequently as every
month. That could be a significant barrier for enroll nment.

DR. GATES: Dr. Plott?

DR. PLOIT: | think the inportant thing to think
about is the disease that is being considered for the
i ndi cation and that the popul ation should reflect that
di sease. So, whether it is in a subpopul ation of patients
found only in a small nunber of individuals or can be cast
by a variety of different ages, it should reflect those
peopl e.

| think Dr. West has made an inportant point that
in addition to age of onset, it is maybe the duration with
the disease that may be inportant with regard to the
progression of the disease. So, the age is certainly
i nportant and younger sounds, to me, better.

| am not sure what educational |evel would inpart
but ethnic popul ation, again, ought to reflect the disease
popul ation. O course, the famly history is inportant.
One of the other characteristics | mght add that could be
i mportant, thinking about the long-term is a famly history
of nyopia with an associ ated pat hol ogy that cones | ater that
has been nentioned--retinal detachnent, retinal degenerative

changes and gl aucoma. |If there is that conbi nation of
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association in the famly history, it could be instructive
in long-term studi es of these patients whether by the course
of treatnent they have they avoi ded sone of these |onger-
term associ ated conditi ons.

DR GATES: Dr. Chanbers?

DR. CHAMBERS: | would like to go back and clarify
two particular age groups just so I know we haven't skipped
over them There has been a | ot of discussion about earlier
is better and if it works in one age group it is likely to
be used in another age group. | want to nmake sure that the
commttee is not suggesting that we not initially studying
3-6 year olds. Obviously, it is possible to determ ne where
they are in refractive stage and if they are not at the
hyperopi c | evel you m ght expect that people may infer that
they are headed down that path. But if that is a group that
you think is better to study later and not to study early,
bef ore approval, specifically | would |ike you to comment on
t hat .

The second is an age group that we haven't tal ked
about nmuch today, and that is the 20 to 27, 30 year ol ds who
are typically post high school but in college who devel op a
| ow end of myopia. They tend to act differently than what

we have nostly been tal king about this norning. |Is that a
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group that you would think should be studied prior to
approving a product for this?

DR GATES: Dr. Bullinore?

DR BULLI MORE: Just froma practical point of
view, as far as the very young subjects, there are likely to
be very few under the age of 6. One mght say, well, these
are a different group altogether. | guess it al so depends
on what the sponsor is seeking in terns of an indication.
| f they were seeking some claimof prevention or delay of
onset, then obviously it would behoove themto recruit
children before they were nyopic, nmaybe those considered to
be at high risk based on famly and sibling history. But if
we are just tal king about slow ng down the progression
myopia, then it seens pretty fruitless to go bel ow t he age
of 6 just in terns of the age of incidence.

DR GATES: Dr. Mller?

DR MLLER | would agree with that. M/ genera
inmpression in this loss of hyperopia group that | follow,
because | see a lot of former premes and | keep a good eye
on them because they are supposed to develop nyopia in a
| arge anount, is it seens just kind of variable. | wll
have kids where it is a little bit less and then when | | ook
at the famly history | don't feel as though it tells ne--I

don't think we would have as neat and cl ean defining ways to
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find a group and this should be studied secondarily. It is
a very interesting question, can you prevent it from
occurring or can you slow the beginning? | mean, a diopter
is alot for that first diagnosis, but not as a first pass,
in nmy opinion.

The ot her question about the ol der people who are
stabl e and then suddenly devel op nyopia, as a resident |
al ways thought that it would be great to study a group of
peopl e going to | aw school and test them at the begi nning
and end of |aw school. You know, they have been stable for
a while and you get a constant statenent about sudden
progression during |aw school of nmyopia and they have been
stable. So, I wish we had a way to quantify percent of the
day you spend doing near activities and have that in sone
sort of clinical trial that we are doing, but | don't see
any way to do that. So right now, no, | would stick with 6
to 10, 12 year ol ds.

DR GATES: Dr. Bullinore?

DR, BULLIMORE: | actually study adults and adul t
myopi a progression but | do think, fromthe point of view of
phar macol ogi cal intervention, it would be a very difficult
group to study because the progression rate is so low. You
could try and enroll a group of |aw students who, as Dr.

M|l er suggests, do progress quite a bit but, you know,
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col | ege age students seemto have different things on their
mnd and | would be worried about conpliance and things |ike
that. Again, it is up to the sponsor | guess what

i ndi cation they want.

DR. GORDONSON: If you are going to study |aw
students, if they are mnus 3 they are exerting no
accomopdative effort at all and if they progress that is an
interesting group. So, | would look at that with--1 don't
know, a jaundiced eye, sonething |ike going to | aw schoo
and not going to the ophthal nol ogi st and finally going at
the end of three years--1 don't know. But, certainly, if
you get to mnus 3 you are not exerting any acconmodative
effort.

DR GATES: Dr. West?

DR. WEST: For clarification, you mean you
woul dn't exert any accommobdative effort if you were reading
Wi t hout correction?

DR. GORDONSON: Well, we are assum ng they are
going to read without their correction. |If they spend 12,
15 hours reading, | assune many of themw |l read w thout
their correction.

DR. WEST: Many do, a lot don't though I think.

DR. GATES: Wley, is that enough discussion on

nunber three?
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DR. CHAMBERS: Yes, thank you.

DR. GATES: Right, we will go to nunber four, what
is the m nimum baseline | evel of nyopia and/or a baseline
set of associated factors that mght justify a
phar macol ogi cal intervention to arrest its progression?

Wl ey, would you like to preface nunber four with any
remar ks?

DR. CHAMBERS:. | think you started down this path
earlier in some of the discussion but I think I would just
like to see that fleshed out. Thank you.

DR STEIDL: | amnot sure | have nuch to say. |
think the mninmnumrefractive error rate--if | am
under standi ng the question correctly, a lot of us are
thinking that mnus 1 would be appropriate. | think if you
pick that a lot of the other things will just fall into
place and it is not a big enough study to separate out a | ot
of these other issues probably.

As a retinal specialist, | amextrenely interested
in axial length with regard to progression, but in terns of
how that affects the baseline |evel selection, | amnot sure
that it is that relevant to nme. You wouldn't want someone
wi th corneal disease. | don't know how many 6-year ol ds

have significant corneal disease but, again, | would exclude
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anyone with that but, that being said, the cornea isn't a
big i ssue for ne personally either.

The period of time for changes to be observed, |
amnot sure | understand that. |Is that the period of tine
before enrollment? Was that the issue?

DR. CHAMBERS: It cones back to the issue of
stability and if you neasure sonebody do you want to neasure
them again a nonth |ater, or do you want to neasure them
again a week later and nake sure they really are at that
particular point? This is all entry criteria. Again, we
get a little nore into question five, it is truly |ooking at
rates. Cbviously, in witing the questions ahead of tinme we
weren't sure which way the discussion was going to go. W
didn't know whether the commttee would ultimately think it
was better to pick particular entry criteria based on a
si ngl e observation or based on a rate. So, we wote both
guestions. You tell ne what you think.

DR STEIDL: Yes, | think it would be just sinpler
to pick a refractive level of, say, mnus 1 and just stick
with that and not expect a lot of prior evaluation. | am
curious what other people think.

DR GATES: Dr. Mller?

DR. MLLER | think we have discussed this before

and the mnus 1 criteria is sonething that we have settled
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on. | would say that if I saw sonmeone with 0.5 diopter of
myopi a and at the last visit they had been plus 1, | would
al so say they fit the sense of the inclusion criteria but
that woul d have to be flushed out differently and the
sponsor will not have trouble finding patients for this
study so there is probably no reason to go to that |evel of
extra work.

DR GATES: Dr. Gornan?

DR. GORVMAN: | would agree with the 1 diopter.
Goi ng back to the glasses analogy, if you put on glasses and
t hey make a dramati c change for someone, then that would be
sonmebody whom | would consider enrolling in a study.

The concern about progression though, | am not
clear in my mnd yet, fromthe data that has been presented
this nmorning or the data that | read beforehand, what
fraction of children will be needlessly treated if they are
in the stable group. So, if you are 1 diopter at age 6,
your chances of progression are 90 percent or 80 percent or
70 percent, and since | don't have a good handle on that it
woul d give ne pause until | had a better handle on that for
what nunber of patients or human subjects would be treated
for no benefit. So, | have this desire for either know ng

the progression rate so | know that nunmber or having a
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progression rate put into the entrance or eligibility
criteria.

DR. GATES: For nyself, | amvery interested in
axi al length, although I would have to defer to ny pediatric
col | eagues to know where to set the nunber. | amnore
interested in the change of axial length fromentrance into
the study and its conclusion. | amvery interested in that.
As far as where to set it, | would have to defer. The m nus

1 refractive error point | amvery confortable with

Corneal curvature--1 think it should be | ooked at but |
don't feel like it is going to tell us as much as the other
vari abl es.

DR. FEMAN. | seemto be repeating everyone again
but I et me make sone points on this. First of all, sonmeone,

and | think it was Dr. Chanbers, tal ked about the section
(d) period of tinme for changes to be observed. | think that
beconmes a key issue in many ways in that you don't want a
child perhaps comng in and being exam ned and being a 1

di opter nyope first and then 30 days | ater being sonething
el se, perhaps |less, and maybe it is a testing phenonenon.

So, | would think that for enrollnment in a study such as
this any child woul d have to have two exans confirm ng these
features before they enbarked on three years or so of being

on an investigational drug. So, | would think that as part
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of the beginning of the study it m ght be best to have a
child have an exam and then conme back within 30 days or 60
days, or whatever we would all agree upon, for a repeated
test confirmng that that is what the findings truly were.
That is the first thing.

The second one is that | don't know what the real
data is, normative data for axial length for children in the
6-9 age range. | know what it is for adults, for people 20-
30 years of age. And, | don't think there are really good
criteria and this would be a great way to find it, using
this and | ooking at the data for all of these children. |
am sure we can get ultrasonic neasurenents of the axial
l ength but that wouldn't be what brings a child into the
study. What would bring a child into the study is the
m nimum refractive error, and I think we have all agreed so
far, I think, as mnus 1 being a standard to start wth.

Corneal curvature--wouldn't this be an interesting
phenonenon to study? Again, it is not part of the study.

It is not really directly related to the question but |

don't know what this investigational drug does to corneal
curvature over a two- or three-year period, and | don't know
if the manufacturer representatives know that either. It

woul d be interesting to find out if there is any change.
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DR GATES: It could bear out, Steve, to be a
factor like corneal thickness in the ocular hypertensive
trial. It would be very interesting to follow. Dr. Chew?

DR CHEW | think I amjust echoi ng what everyone
said as well. You have to ook at the practicality of doing
a trial and you have to deci de whether the patient is going
to come and have all these things done. It takes tine.
These are working parents usually so you have to be carefu
you are not meking it so heavy that it is not very
practical .

On the other hand, axial length is | think very
interesting, particularly in ternms of what happens with the
corneal /retinal changes in the end. So, that should at
| east be in a subset of patients. | think the sane is true
of curvature. You may not do it on all patients but | think
you shoul d have sonme data on this subset. Again, | think
the mninumrefractive error would be one that brings the
patient in and 1 diopter seens to be very reasonable to do.

| guess | am concerned about Steve's conments on
the reproducibility of this. W have been refracting
patients for a long tinme. So, | just wonder how nuch
reproducibility data do we have and is there enough from
other trials to really know do we need to have al nost a

qualifying visit and then a random zation visit again that
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adds to the burden to the study. So, | think it will have
to be, again, the sponsor's prerogative to |look at this nore
careful ly.

DR. FEMAN. | wasn't questioning reproducing the
data as much as questioni ng whether or not the child was
adequately cycl opl eged at the tine of doing the refraction.
So, if you can do two tests to show that your cycl oplegic
refraction was identical, that would confirmit.

DR BULLI MORE: M ni num axi al |ength, unnecessary.
M ni mum cor neal curvature, unnecessary. Mninmumrefractive
error, mnus 1. Repeat visit, we don't do that for our
study and we enroll people based on the cyclopl egic
refractive error. It is adults but I don't think we should
do it for kids.

| amworried, like Dr. Chew, about respondent
burden. Period of time for changes to be observed, | think
the data are out there so if you were to talk to Dr.

Gm azda, Dr. Zadni k and ot her people who have natural

hi story studies in nyopia and say, okay, if you had subjects
at a given tinme point who were mnus 1 or nore how nmany of
themare likely to progress, they would be able to provide
that data. | think that, given these fine scientists who
work with this particular sponsor, they would be able to

come up with a rationale for probably not doing a two-tine
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point eligibility criteria. |If they are mnus 1, they are
in. |If they are not going to progress, then that is going
tolimt the power of the study so | think it is in their
interests to ensure that ny inpression is borne out by the
data that exists in their vaults.

DR. GORDONSON: Being that you could find

practically any axial length in the normal eye, the issue is

that the enmetropi zation, again, which is failing--1 don't
think axial length is inportant. Mnus 1 is good. | think
the cornea is mnimal in this. Tine to be observed, | would

say a year.

DR. WEST: M ninmum axial length, | would say
probably not needed unless you were worried that sonebody
had refractive emmetropia and | think that that would hel p
to actually weed sone oddballs out, for instance, children
who have significant ROP and devel op nyopia. It is not an
axial nyopia, it is arefractive myopia so it would be a
safeguard to keep the popul ation nore clear by having a
m ni mal axial |length, that you had to have an axial length
above a certain | ength.

| was thinking about corneal curvature not in
terns of mninmumbut in terns of maxi rum and that woul d
al so help to give you a nore purely axial myopic group

rat her than a conbinati on of axial and/or refractive. The
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mnus 1 refractive error seens fine with me. The period of
time for changes really depends on what you hypot hesi ze t he
drug's effect would be conpared to the natural history, and
the data so far seemto suggest that a two- to three-year
time period is necessary.

The other idea that | had about the two enroll nment
visits that would be needed is that you could assess
accommodati ve anplitude prior to cycloplegia and then after
cycl opl egi a and nake sure that there was acconmodative
paresis fromthe cycl opl egi c agent.

DR. PLOIT: For enrollment at baseline for a
protocol, | would think you woul d need sone | evel of disease
present in conbination with the age. There seens to be
association there, particularly given the tinme frame. |
woul d | eave nost of these questions to the experts but
depend on the data regarding the period of tine that we need
to look at, although I think it could be a short anount of
time that you need prior to baseline.

DR. GATES: Any other discussion or coments on
guestion four? If not, we will proceed to question five,
what is the mnimum anmount of change that would justify a
phar macol ogi cal intervention to arrest its progression? Dr.

Bul | ?
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DR BULL: | just wanted to ask people here for
comments on the period of time of changes for changes to be
observed. WIley, was that intended as an interval?

DR. CHAMBERS:. Basically, | heard nost people
saying they just wanted a single visit; a couple of people
sayi ng they wanted sone kind of repeated, whatever.

DR BULL: M concern was if we are |ooking at
progressive nyopia and how | ong the diagnosis had been
establ i shed, what | amnot clear on is whether or not if a
child presented to an office first visit with nmyopia of 1
diopter, is that a sufficient criterion for entry in the
study or would there need to have been a past history of
havi ng established a diagnosis and noving up to 1 diopter.

DR GATES: Dr. Bullinore?

DR BULLI MORE: M inpression, wthout having hard
nunbers, is that if somebody shows up at the age of 6, 8, 9
or whatever with minus 1 in recent history they were
probably | ess than that and in the future will be nore than
that. | think you nay be able to glean fromthe patient's
synptons that there has been an onset of nyopia by sone--you
know, not having difficulty seeing the bl ackboard and all of
a sudden having difficulty. But, again, in terns of
respondent burden, | think I lean toward if they are mnus 1

in your chair, then they are in.
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DR BULL: | guess | amstill not entirely clear
on the response fromthe conmttee as to where you are on
nunber one with progressive nyopia and the increase of, you
know, 0.5 or greater for classifying the nyopia. | guess in
terms of entry criteria, are you establishing that it is
sufficient? You just want a diagnosis of myopia wthout a
qualifier on it as to whether or not--

DR. BULLIMORE: That is why | asked the question
when the issue was raised. Are we defining these fromthe
poi nt of view of entry criteria?

DR. BULL: Entry criteria, yes.

DR BULLIMORE: So, | can say progressive is at
| east 0.5 diopter over a year, but | can then turn around
and say but | don't think that is necessary as an entry
criterion. That is kind of where | stand on that.

DR. WEST: And | think perhaps the confusion
arises fromconparing adults to children, and it is apples
to oranges because in adults nmyopia is typically stable and
if there is progression you need to define it. But, by its
very nature, nyopia in a 6-year old is progressive, or
al nost always is. So, the idea of needing to observe
progressi on before making the diagnosis--we assumne that
myopia in children will be progressive.

DR. GATES: Dr. Mller?
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DR MLLER | definitely agree with that, and
woul d say that the ones that don't progress are al nost
shocki ng. You foll ow soneone who stayed at 1.25 for four
years and you will discuss it with the famly you are so
surprised it happened. You m ght say, conversely, that if
you had sonmeone who was mnus 1 and you knew a year ago they
were mnus 1 you m ght exclude them because they are so
unusual . But just to have them show up as mnus 1 on a new
di agnosi s, the chances are it is going to progress.

DR. GATES: Any other opinions on that to the
contrary? W are all in fair agreenent there. Al right,
| et's proceed to nunber five.

DR STEIDL: |If this is a question that is, again,
for entry criteria, | don't think that the axial length is
ultimately an issue. Again, if thisis entry criteria |l am
not sure that we need to calculate a rate prior to entry.
So, | guess it is not relevant then. The sanme with corneal
curvature, | guess (d) also.

DR. GATES: Wley, do you need us to go around the
t abl e on nunber five?

DR CHAMBERS: Only if there is anybody that
di sagr ees.

DR. BULLI MORE: Are we tal king about progression

now and we are no |longer on entry criteria?
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DR. CHAMBERS: W are saying progression as an

entry criterion, whether progression is necessary as an
entry criterion.

DR. BULLI MORE: Ah!

DR. CHAMBERS: |If you change your m nd now -

DR BULLI MORE: | movabl e!

DR, GATES: All right, let's proceed to nunber
six, what is the an ideal refractive error or range of
refractive errors?

DR BULLIMORE: Well, | ama mnus 6.25 and |
think that is pretty ideal

[ Laught er ]

DR. CHAMBERS: This is neant as a final goal, what
should we be trying to get people to?

DR. STEIDL: Just going by the tables in here,
there is a big junp in that mnus 5 to mnus 7 range. It
went from-I don't know what it was, sonething like 3 or 4
to sonmething like 11. So, | think when you are getting
around to that 6 diopter range the pathol ogi c changes do
start to kick in, it seenms to ne. So, again, at this point
although I amvery interested in changes in axial |length, |
don't know how to quantify that at the nmonment. So, | would

say minus 6 diopters probably. Actually (b) is a rate of
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change. So, rate per year, is that what we are tal king
about ?

DR. CHAMBERS: No, we are on question six. From
t he origi nal background package there were a coupl e of
guestions that were switched in order. The questions are
the sane but we just switched the order to group sonme of the
basel i ne questions and put them together and sonme of the
ot her endpoints to make it easier to flow for this
di scussi on.

DR, BULLIMORE: This is really one for the
phi | osophers. | nmean, we could say | kind of like ny 1.5
but would | |ike nore? Maybe.

DR. CHAMBERS: Ckay, if you get to recreate
yoursel f, what would you like to be?

DR BULLIMORE: A little hairier.

[ Laught er ]

DR. CHAMBERS: Wth respect to refractive
criteria?

DR GATES: Co ahead, Dr. Mller.

DR MLLER | wll tell you what | would say for
the answer, mnus 1, plus 0.5 at 90 because | guess you get
alittle depth of field too. Right, if you could pick it?
But this is a real question though. The question is what is

consi dered bad? You know, what do we consider bad enough so
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that you would |l et your child be in a protocol? So, what do
we want to stop? Is it the cosnetic issue of the glasses or
is it that at a certain point we consider it is unacceptable
to be beyond a certain anmount nyopic? So, it is getting at
a real question.

But ny problemis defining when | would |let ny
child be in atrial. So, if I had a child who came in with
mnus 1 and | had a history of progression of mnus 1 over
one year, there is no question | would put themin a trial.
But that is what we are considering the rapid progression
group so | guess that is an easy one. Then the question is,
you know, in the progression group what woul d be reasonabl e.
The sponsor wants to present it in a fashion so that their
medicine will be w dely applicable but, on the other hand,
is it reasonable? 1, personally, don't know enough about
the nedicine and the potential side effects. W are getting
ahead of ourselves a little bit in trying to define what is
a risk versus benefit sort of thought process here because
if you are tal king about rapid progression | feel
confortable giving you a nunber on that, but |I don't feel
like I know enough to do the | ower |evel.

DR. CHAMBERS: Let me try rephrasing it another
way. Say we could give you a single drop and it would

change your refractive error to sone nunber, and two drops
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get you this, three drops get you this, one drop gets you
this and that woul d get you a nunber. What nunber should we
be trying to get people to?

DR. GORDONSON: Plano in one eye and mnus 0.75 in
t he ot her.

DR MLLER That is brilliant.

DR BULLIMORE: |et ne take another stab at this.
| think really this is kind of a little foreplay for
guestion seven. | think when you |ook at the risk of sone
of the nasties that happen in all eyes, you have nore risk
if you got nore nyopia. | think, you know, less is clearly
better. | think if you got sonebody who, based on their age
of onset, is destined to be a mnus 5, then with nany, many
years of treatnment of you could hold themdown to a mnus 2
or mnus 3, then that would be worthwhile. | think there is
a difference between being a mnus, say, 1.5, which is what
| amnormally, and | wouldn't want to be anynore nyopic
because 1.5 is kind of perfect for my conputer. As a
presbyope who has yet to cone out of the closet--

[ Laught er ]

--1 amquite happy at that distance but woul dn't
want to be 2.5 because | probably wouldn't be able to see ny
conputer confortably w thout correction. So, | could think

about how we function in the distance, how we function at
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intermediate but | think if we can mnimze the anount of
myopi a then we are mnimzing the disability that people
experience without their correction. W mnimze the risk
of detachnent and other stuff and, | will throwit on the
table now, if you talk to a friendly refractive surgeon, you
know, a minus 3 is easier to deal with than a mnus 6. So,
there are a range of benefits but drawing a line in the sand
and saying this is the best one is tough.

DR. CHAMBERS:. |If you take it to the full extrene
t hough, | ess nyopic neans you end up being hyperopic. Wuld
you rather be mnus 0.5 or would you rather be plus 1?

DR BULLI MORE: Looking at ny future years, | am
mnus 1.5 now but if | believe the literature | wll be
anetropic by the tine | am65 or 70. So, | am quite happy
being a mnus 1.5 nyope because that is ny future. If | was
anetropic at this age, which people of ny age who have had
LASIK are, they are going to be hyperopic and relatively
m serabl e when they get into their 60s and 70s because they
will be 1, maybe 2 diopters hyperopic. So, again, | think a
little bit of nyopia is okay but keeping it under control
think is a worthy goal. So, | would rather be nmyopic than
hyperopic, in answer to your question.

DR. GATES: Dr. Gornman?
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DR. GORMAN: | think this is the argunent that all
condi tions rather than di seases faces, how nuch of a
condition is a bad thing? If you are an obsessive-
conpul sive but functionally becone a physician--

[ Laught er ]

So, | think that one of the criteria that the
sponsor and conpany seemto nmeasure is issues about quality
of life, and | think we have all danced around that w thout
being willing to say it. That is, if you are 6 years old
and can function in school okay w thout your glasses but
better with your glasses, so they were hel pful but not
essential, | think we would all be pretty happy with that
definition. | don't know howto put that into a regulatory
gui dance or a protocol statenment or an outcone variable, but
| think it is the same thing that | feel right now with ny
progressive farsightedness. | can carry glasses around as a
crutch so | can use them but in a pinch | can read a page
wi thout them So, | am happy to have themto hel p but I
don't need themyet. 1In five nore years | will need them
So, where are the drops for nme is what | really want to say,
as opposed to this.

The other issue is the trade-off for what are you
| ooking to give up in your life for this change of

refractive error? | think we have the answer if it is a
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one-tinme intervention such as surgery. | have think we have
a dollar value that people are willing to pay. It is hard
for me to decide if the increase in LASIK surgery is because
the price has plumeted, therefore, it is on sale, or if it
because nore people want it. O, did all those people
really want it and now they can just afford it. So, there
wi |l be a pharmacoeconom ¢ discussion that will go inside

t he conpany, inside the country and, you know, at the famly
kitchen table as to whether this is worth fewer years in

gl asses or fewer changes in glasses. So, | think there are
a couple of ways to say the ideal refractive error.

DR GATES: Dr. Bull?

DR, BULL: | was just going to ask the question,
in the context of question six about an ideal refractive
error, how would you define that for a clinical trial with
an entry criterion of mnus 1? Wuld success be that you
kept that patient at the mnus 1, or that when they are 40
years old is the goal to have then at mnus 1.5 so they can
confortably read? What does this nean in terns of trial
design for what we have under discussion?

DR GATES: Who wants to take that?

DR. WEST: | just don't think that there is any
bl anket statenment that can be nade for what is the idea

refractive error for all people. Wlat is ny ideal nay not
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be what ny best friend's mght be if she is a nountain
clinber and never reads. So, it is very different and w |
depend upon what that child is destined to be as to what
their refractive correction should end up being. | amvery
happy as a mnus 1.5 and a minus 3. | do a |lot of

needl epoint so | would prefer to have ny near eye a little
bit nearer than ny taller coll eague.

DR BULL: | can't resist the urge to foll ow up
because | guess this gets to sonething that Dr. Gorman is
aware of with pediatric interventions and things that say if
you had been a child and your parents el ected to have your
myopi a arrested so you never got to your mnus 1.5 and your
3 that you are happy to have--we are | ooking at an
intervention that has long-terminplications for a child and
asking parents to nmake decisions for that child based on
their concerns at a particular age. | guess, as you alluded
to, we could end up with the situation where the child's
i deal may not have been what the parent's ideal was. | fee
alittle bit conpelled to make that point.

DR. GORMAN: The comment that you make, | think
nost of us eventually beconme happy with who are, no matter
what that is. But | think if you were going to ask--1 can't
redesign the study and | can't redesign the agency, but I

think if you wanted an outcone that | think everyone around
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the table would agree with as a parent of their child, if
you could prevent them from having to put on gl asses the
first tinme, they would take that. But we are dealing with a
group that, to identify themwell, already have to have
glasses on. So, | think if you are | ooking for the
intervention that would be the ideal it would prevent them
fromhaving to wear gl asses during their childhood. Then,
when you get to be--how ol d?--65 when you are going to need
your gl asses- -

DR BULLI MORE: Forty-seven--

DR. GORMAN:  Forty-seven when he needs his
gl asses, as the closet presbyope, then you can deal with
them as adults deal with putting on glasses. | think that
woul d be ideal but that is not the world we are presently
living in. W are living in a world where | think you are
going to have to define ideal as slow ng the progression of
their nyopia and not have a nunber. It is going to be a
sl ope issue.

DR. GATES: Any other conments on nunber six? W
wi |l proceed to nunber seven, how much of a refractive
change is considered an inportant change for an individual
who woul d ot herwi se have the followi ng refraction? W can

just go down the list as such.
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DR STEIDL: Well, I think you need a gl obal
concept, so the idea for exanple of doubling of the visual
angle, to ne, is a reasonable one. | think it was a 0.75
change that we said. | wouldn't conme up with a different
one for each of these, personally, but | am curious what
ot her peopl e think.

DR MLLER | agree with that because | don't
think it is something we can reasonably control. W are
tal ki ng about a study where we are including kids where they
just go along with their natural history versus, if they
follow the tables, we shouldn't be getting very mnus 7 or
mnus 12 in the whol e study.

DR. CHAMBERS: Can | try and rephrase this
guestion? The idea of this question is you enroll whatever
popul ati on you enroll and half your group, say, gets one
intervention and the other half gets the other, and your
control group ends up, say for (d) with mnus 4. Wat would
you want the treatnment group to be to consider that a
success? So, if the treatnment is mnus 3.75, or mnus 3.25
and the control group was 4, if the matched control patient
woul d have been 4 and you have now nmade them 3.25, did you
hel p then?

DR BULLI MORE: What did you enroll them as?
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DR. CHAMBERS:. The issue is not how they were
enrol | ed- -

DR BULLIMORE: Well, it is--

DR. CHAMBERS:. --the control group is going to go
through its natural history. Maybe it is a ten-year trial,
maybe it is a one-year trial, this is |ooking at the
endpoi nt. How nmuch of a change? | guess in ny mnd | would
have thought if you were going to be a mnus 1, and we are
trying to change you frombeing a mnus 1, you m ght put up
with something a little bit less than if you were going to
be a mnus 7. You probably wouldn't be as happy if you only
changed 0.75 diopter. That was the way | was thinking of
t he question but, you know, the question is for you to
answer .

DR, BULLIMORE: | will take a stab at your
guestion in a mnute but if you enter the study as a mnus 1
and you were destined to be a mnus 4, then the expectations
are very different than if you entered the study as a m nus
3 destined to be a mnus 4. So, you know, we could have al
sorts of 6 X 6 tables and mark what the nunber would be in
each, but | think froma practical point of viewl|l amstill
com ng down to, you know, 0.75 being the m ninmal effect that
is nmeaningful. Cearly, what you are | eading us towards is

that for people with high degrees with nyopia, you know,
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shoul d we consider a | arger nunber to be a neani ngful
change? Certainly, if you go down to the 7-12 diopter
range, a mnus 0.75 difference when you are a mnus 10 isn't
going to nmean beans to your quality of life or anything.

In that regard, for the high nyopes, the rapidly
progressive nyopes, if you |like, you mght want to set the
bar a little higher. But | think, given the entry criterion
of a diopter, your control group is going to end up probably
in the 3-5 range. What is neaningful? | don't know, a
hal vi ng? What does that give us? | can't do the math.

DR. CHAMBERS:. The other part of the question, and
the reason there are these different ranges is because, say,
inthe (a) group if you were destined to becone a mnus 1
you m ght argue you don't want to be noving fromthat.

Based on what sone of the people were saying earlier on,
that is what you would like to continue to be on

DR. BULLI MORE: And based on our entry criteria of
one diopter, you are not; you are not going to get any
better. It is kind of noot for that group. | think we
shoul d concentrate our efforts, in ternms of what we know
about progression of nyopia and the age range we are
t hi nki ng about for these kids. Thinking about (c) and (d)
here, people are going to end up in the 2 and 5 range is

going to be the nost fruitful. Really the ones at either
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end are either outside the purview of the kind of trials we
have been di scussing today, unless we go back and start to
t hi nk about predicting nyopia and treating it before it
beconmes manifest and if we want to consider the high nyopes
separately but, you know, the common or garden type of
myopi a that we have been discussing today is contained in
the 2-5 diopter destination range. That is where nost of
t hese kids seemto end up. W got the percentages fromthe
Fram ngham st udy whi ch suggest that that is the bulk of the
myopi a, and of course | can't find it in ny handout now.
So, | think ultinmately that is where it is easiest for us to
cone out with a nunber.

DR. CHAMBERS: |If you want to start there, but we

are trying to think of a guidance that covers all the

different ranges of different things that will include
peopl e where we will attenpt to treat high nyopia as well as
t hose people where we will try to arrest progression very

early on. Even if it is not the first thing that is
studied, we are just trying to get as nuch information as we
can fromyou at this point in tine.

DR GATES: Dr. Gornan?

DR. GORMAN: | think when | was reading the
briefing packet I mssed why there were two potenti al

di fferent outcone anal yses presented by the sponsor.
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t hink I now understand. Because | think there is an actual
objective criteria that makes sone sense of a different
prescription, 0.75 or 0.5 diopters, but there is also

anot her progression category of how nany people progress to
severe inpairnment of their life. | don't think they are

i ndependent. | thought they were independent before | got
here this nmorning, but now | am convinced they are not

i ndependent. | don't think they should, therefore, be

i ndependent outcone variables. So, there needs to be sone
criteria linking that for people who don't progress very
far, smaller nunbers are okay; it shows an effect, but for
peopl e progressing a |long distance, they can't progress as
far as they would have. So, there needs to be a study of
proportions of whether or not the sanme nunber of people get
into the life-interfering | evel of nyopi a.

DR. CHAMBERS: Right, and that is why this
guestion was witten for the individual.

DR. GORMAN:  Right, so for the individual there
has to be a mninumcriteria that their particul ar eyes have
to do no less than 0.75 diopters or less than 1 diopter for
their eyes. Then, as you take theminto their group of
peopl e, whatever group they fall into, not very fast
progressors, progressors or rapid progressors, they need to

be not progressing as a group as far as they woul d have been
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predicted to. So, for the individual at |east a diopter or
0.75 diopter and then, as a group, not going as far as they
woul d have been predicted to.

DR GATES: Dr. Steidl?

DR STEIDL: Just as a clarification, are you
trying to separate these into groups of people who progress
at different rates? Because | think what we have been
hearing from Novartis is that their data at this point says
that there is a certain average progression, 0.5 per year
and maybe Asians m ght be faster and that you can predict,
based on where they start, roughly where they are going to
be in a few years. Because we don't know who they are going
to be necessarily unless we are following themfor a period
of tinme ahead of the study, at what rate they are.

DR. CHAMBERS:. W don't know exactly--1 nean, the
idea was to try and say we will have a control group for al
t hese particular things and | ook where the control group
tends to put people, and then | ook and see where the
treatment intervention has taken that group. The idea is
have we made a difference in that group? You can judge that
ei ther by neans or you can judge it by percentages that have
reached sonme particular criteria but we were trying to get a
sense for an individual how nuch of a difference do we think

we woul d want to have acconplished to have nmade a difference
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to them Maybe that answer is 0.75 diopter; nmaybe it is 1
di opters, maybe it is 10 diopters. W are asking the
guesti on.

DR GATES: Dr. West?

DR. WEST: | think that although Novartis has
proposed to study, and | think it is reasonable to study
just the refractive change, all of us, as ophthal nol ogi sts
and optonetrists, would hope that if this drug did have an
effect on refractive change there would al so be a change in
the proportion of people that then devel opnment conplications
of nyopia, including nyopic retinopathy and all those
t hi ngs.

So, | think that you need to think about the
person who is a 5 diopter myope versus a 9 diopter nyope in
two ways, one, in terns of their refraction and the
practical inplications of going with or without their
refractive correction, in addition to considering the
possi bl e conplications. So, an 8 diopter nyope and a 12
di opter nyope, neither would functionally read without their
gl asses because their working distance would be too short,
but you would be better off as an 8 diopter myope than a 12
di opter nyope in ternms of your chances of devel oping a
Fuchs' spot or a chordal neurovascul ar nmenbrane. So, you

are asking both questions, | guess.
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DR. CHAMBERS: Correct.
DR. WEST For nme, | think I can answer explicitly
that it appears to be, if you |look at the data from

Vongphanet, in Qphthal nol ogy, 2002, that a 1.5 to 2 diopter

change in the final level of anetropia is clinically
significant in terns of what you end up with for correction
of conplications from high nyopi a when you are above a 5

di opter nyope. But, practically speaking, for any of those
you are not going to go around w thout your glasses. Then,
| think that for people who are | ess than 5 diopters nyopic,
probably 05. to 0.75 is clinically significant for going

wi t hout refractive correction because the risks of
conplications fromnyopia, sight-threatening conplications,
become far |ess.

DR BULLI MORE: Those are the nunbers | have
witten dowmn. | think if you | ook at the data both for
retinal detachnent and nyopic retinopathy, if you are
destined to be in the 5-7 bin there is a real benefit in
being in the 3-5 bin. So, you mght have to treat sonebody
for along time and start early to keep themthat way, but 2
di opters seens to be a tangible benefit in that group. But
in the | ower groups, 0.75 plus/mnus 0.25 seens to nake good
sense. Keeping themout of the high range is the goal. |If

you want to go to the very high range, even 7-12 diopters,
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think to make a meani ngful difference you have to knock 4
diopters off it but those are an exceptional group of
patients rather than particularly common

DR. GATES: Dr. Plott?

DR. PLOIT: There was an inportant point about a
co-primary endpoint made. Just to be clear, a co-primary
endpoi nt makes a study very conplicated. | think what the
sponsor, in their slide 49, has proposed is an endpoint
based on neans. So, for a population treated versus a
pl acebo group, having some change from baseline as a nean
ver sus anot her possi bl e endpoint, having a proportion of
subj ects achieving a certain amunt of change in the placebo
group and probably having a smaller proportion of patients
change. Putting those two things together can be inportant.
It can be relevant. It is done. It should be known by the
commttee that saying that these two things are |inked and
you have to win on both of these can be a daunting task.

DR GATES: Dr. Gornman?

DR. GORMAN:  You are dealing with the
schi zophreni a of pediatricians. W have the desire to treat
t he individual, which was one part of the question, but we
al so have a public health role. If | couldn't guarantee
that you would be able to wal k around w t hout your gl asses

but | could predict that your chances of retinal henorrhage,
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tears or eventual blindness would go down by this treatnent,
both of those | would consider wins. | didn't nean to tie

t hem t oget her, except, as ny col |l eague who spoke later, if
you are in the | ow myopic group 0.75 nakes sense. [|f you
are in the high nyopic group noving down a couple of buckets
makes sense. | think they presented it nuch nore clearly
than I did. But | amnot sure if the drug has no effect at
the lower diopters but has a great effect at the high
diopters it wouldn't be a drug that woul dn't be pursued, you
know, in terms of having a public health benefit rather than
an individual person benefit.

DR GATES: W/l ey?

DR CHAMBERS: | don't know if we have heard from
ever ybody.

DR MLLER No, | think that the primary outcone,
the way it has been described by the sponsor, |ooking at the
2 diopters, the proportions in the two groups is reasonabl e,
and that the data will be there to | ook at what happens in
the higher group. It sure would be nice if it just plain
cut off the higher end, but | don't think that that is
necessary to prove. By having this discussion we have
al ready decided that it is reasonable to do this in the
groups that are not rapidly progressing. So, we should

accept a difference between the groups with the | ower
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myopias. So, | don't think we have to get into this

di scussi on of the higher group and we will find out over

time whether there is sone benefit with retinal disease.
DR. GATES: Wuld anyone else like to comrent?
DR CHEW | would agree with that. | think it

woul d be very hard for us to think that we could demand an

outcone that is sort of proportional, |ike a 25 percent
change dependi ng on where you are conmng from | think that
is avery difficult endpoint to work from | think it keeps

it much cleaner, and we are starting with probably not quite

as high nyopes anyway to begin with and if you are going to

demand nore of that, | think that is very tough to do for a
sponsor, for anyone to do. | think it would be unfair to
give that sort of outcone. | think what is clinically

significant, as we have discussed, is 0.75 diopter is
meani ngful. So, | think it is inportant to stick with that

regardl ess where you canme from

DR. CHAMBERS: | couldn't keep track because you
wer e skipping around. |s that everybody?
DR. FEMAN. | don't know if | officially commented

during that session but | agree with what Dr. Chew j ust
described. | think soneone earlier tal ked about the
practicality froman individual's perspective, that at a

0.75 diopter change you are going to go get yourself a new
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pair of glasses, no matter what. So, if you are stabilizing
sonmeone so that they don't have a 0.75 change, no matter
where they are in the range between mnus 1 and m nus 7, you
are going to prevent themfromhaving to buy a new pair of
glasses. So | think, just like Dr. Chew had indicated, it

i s appropriate.

DR GATES: Yes, Dr. Mller?

DR. MLLER | have one question. W have talked
about our stable group definition, less than 0.5 a year and
that progression is 0.5 diopter a year or 0.75 diopter a
year. When we discussed it we tal ked about 0.5 diopter a
year but often we have gone into Dr. Joseph Mller's
di scussion of 0.75. | just wondered what we have deci ded as
a group.

DR. BULLI MORE: | have been working on the
assunption that question seven refers to the duration of the
study. So, | have been working on the assunption of at the
end of the study or at the end of the intervention period,
what is a meaningful difference, whether that is two years,
three years, four years, but what would nmake a difference at
the end of the study; how nuch difference between the
treatment and the control groups would be nmeaningful to you

as a patient and/or a clinician.
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DR MLLER Right, as 0.5 diopter or 0.75 diopter
per year or the 2 diopters proportion--1 am confused now.
W ey?

DR. GATES: Wley, would you clarify? Dr. Mller
has a question over the time span.

DR. CHAMBERS: The assunption in question seven
was at the end of the trial, how nuch of a change you were
basically going to effect fromthe beginning of the trial to
the end of the trial, not per year; total anount of change.

DR. GATES: Everybody had tine to express their
opi nion on question seven. W wll nove on to nunber eight.

DR. CHAMBERS: Wat | have heard has been ranges
between 0.75 diopter and 2 diopters. That is what | heard
as peopl e went through.

DR BULLIMORE: Are we going to go back and vote
on these one by one?

DR. CHAMBERS: No.

DR BULLI MORE: COkay, well, let me see if | can
get some consensus then. For (a) through (f), | have
witten dowmn 0.5 diopter, 0.75, 0.75, 0.75, 2 and 4, 4 being
for the 7-12 group.

DR. GATES: Any other conments, or would anyone

like to propose any other criteria for the categories?
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DR. CHAMBERS: As | said, we are not |ooking for
definitive votes or answers. W are |ooking for ranges.
This is a starting point to try to devel op a gui dance.

DR. GATES: So, we will nobve on to nunber eight,
what is the mnimum anount of change that woul d be
consi dered a pharmacol ogi cal success in slow ng progression?
Wiy don't we start over on the |left-hand side of the roonf
Dr. Plott?

DR, PLOIT: Just listening to what | have heard
here--1 amnot the expert, but what | hear is that 0.75 of a
change is inportant and that is what | would stay with
during the course of a study.

DR. CHAMBERS: This particular question is rate.
Whereas the | ast question was the total amount, this
guestion is rate.

DR, GATES: Rate.

DR. WEST: Can you go on to the next and then cone
back to ne?

DR. CHAMBERS:. That is the chairman's prerogative
and he is welconme to do it whichever way, as well as if you
think this is not the way to be studying things. | nean,
remenber we wote these questions ahead of tine, trying to
make sure we covered different bases. |If you think

particul ar questions are not relevant, tell us so.
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DR. WEST: No, what | was just trying to figure
out was the rate because we have really been thinking about
t he endpoint over tinme. |If soneone is |ooking at the data,
that there is a different rate for different ages and you
woul d need to cut your rate by a different anount at
different ages to end up having a clinically significant
outcone. | was just trying to figure out what that was.

DR GATES: Dr. Gorman?

DR GORMAN: | think this question is unanswerabl e
in our present understanding of the agent. |If the agent
wor ks by stopping the progression for 18 nonths and then it
goes back to its previous rate, no matter what you do, is
one answer. If it is equally effective, no matter what the
progression rate--1 nean, this agent may be very effective
in the 3-6 year old range, 6-9 year old range, or it may
have a fixed rate reduction so it always reduces it by 10
percent of whatever its growh rate is. Since we don't know
how t he agent works, | amnot sure that the rate becones a
meani ngf ul question as much as the outcone. |If it is a
steady state effect over the course of therapy, then this is
a meani ngful question but if it is not a steady state effect
over the progression of the disease, then this question has
littl e nmeaning except in ternms of the endpoint of how nmuch

does it slow down the progression.
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Because we don't know how t his agent or other
agents that may cone down the pike are going to affect the
progression, | want to use the anal ogy of when HM3s cane
alon there was a huge cost savings for one year and then the
rate of increase progressed fromthen equally. So, for one

year we saved all that noney and fromthen it just

progressed at the regular rate. If a drug works |ike this,
then there will be one year where there will be zero grow h.
And, it may be growth dependent. |If the eye is growing in

axial length it may only slow that rate of gromh by a
certain amount. | amnot sure we know enough about the
agent to answer this question.

DR, BULLIMORE: Dr. Gorman is speaking as if he
has read the myopia clinical trial literature very carefully
because there is an energi ng body of evidence that suggests
that for certain therapies you get a lot of effect in the
first year and then the two groups basically follow a
paral |l el course beyond that. So, | would share Dr. Gorman's
hesitation about defining what is a successful rate when
that slowng may vary at different tines of the study. O
course, at the risk of msquoting Dr. GmM azda's COVET trial,
| think they observed a relatively large effect in the first
year of the study and smaller effects in years two and

three. | think we see that in the atropine data as well and
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maybe in sonme other trials too. So, you know, if the FDA
wants a nunber, then, | don't know -an average of 0.25
di opter over the duration of the trial.

Certainly in Iight of what has been di scussed
here, | think it is inportant to have a period of tine
greater than a year. It would be ignoring recent studies to
do a one-year trial and feel that was sufficient. But two
to three years seens to be the mnimum and a rate of
change, if you want a nunber, 0.25 diopter per year but |
woul d be cauti ous about hol di ng sonmeone to that nunber when
the effect may vary fromyear to year

Corneal curvature, we are not expecting to change
gi ven the current ranges of agents that have been tried and
tested. So, | don't regard that answer relevant. So, 0.25
diopter, 0.1 mllinmeter axial length but with a caveat that
this mght vary over the course of the trial, the
ef fectiveness of the agent nmay vary over the course of the
trial.

DR. GATES: Any other proposed baselines? Dr.
Steidl?

DR STEIDL: You could look at this fromthe point
of view of what does the patient want, patient satisfaction,
quality of life. That would be very difficult to assess

but, fromny point of view, | amstill quite concerned about
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pat hol ogi ¢ changes. So, you arrive at a nunber. Like you
said, when you hit mnus 5 your |ikelihood of devel oping

probl ematic retinopathy increases. Then to conme up with an

answer for this, I would do calcul ations based on that. If
you are mnus 4, small increases to that nunber woul d be
significant. If you are mnus 1, you know, your rate m ght

change dependi ng upon the tinme when you are | ooking and al
of that, but I would use that as the endpoint and cal cul ate
everything fromthat since that is the one absol ute concern
that could | ead to severe vision |oss.

DR MLLER That is very interesting to nme but ny
concern with that is you m ght decide that the drug was a
failure but there m ght have been a role if you had started
the treatnment earlier. So, it mght nake sense to | ook, as
has been suggested, over a |onger period--because we don't
know much about the rate of this, to look at it over a
| onger period of time and have a nanageabl e nunber |ike 2
because we know in the normal changes it is 0.5 diopter a
year. So, if over 30 nonths we are | ooking at sonme people
who have cone up by a 2 diopter change, then for people who
have fol |l owed the normal curve we have gone | ong enough to
know t hat sonething different has happened.

| amvery interested in axial |ength neasurenents

getting neasured, to know that information as a pediatric
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opht hal nol ogi st, but it is really refractive error as the
endpoint that is inportant because with kids you can get
sonme error and you get nore of a nunerical change with
refractive error for the mllinmeter change. So, | would
stick nmostly to refractive error and secondarily neasure
axial length in these things. That is why | haven't talked
about it that mnuch.

DR, GATES: | concur. | amvery interested in the
refractive error as opposed to the axial length. | am
interested in that data retrospectively to see where it
goes, but | amnore interested prospectively in |ooking at
refractive error.

DR. FEMAN. | agree with what you have j ust
di scussed. Essentially, the study is designed to be
measuri ng the change in refractive error and we have al ready
di scussed these |l evels. These other features, axial |ength,

cornea etc., are just things to be neasured while we are

doing it.
DR GATES: Dr. Chew?
DR CHEW | don't have anything nore to add.
DR. GATES: Any other conment on nunber eight?
Dr. Mller?

DR MLLER You could say that the study drug is

a roaring success if you don't get any mnus 5 or worse
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myopes and it is a failure if you do, in a sort of
sinplistic way, if you want to | ook at the pathol ogic
myopi a. Anyway, | think we have covered this.

DR, GATES: Al right, we will change cues here
and go to nunber nine and start off with Dr. Steidl. Wat
are clinically relevant, acceptabl e endpoints of nyopi a-

i nduced ocul ar disease? W have talked a little bit about
the refractive error and nowwe will talk a little bit about
t he di sease.

DR. STEIDL: Relevant and acceptable | guess are
different. W wouldn't accept retinal detachnent. All of
these things are relevant and | guess there are many ways of
| ooking at this question but the nost inportant thing I
think to follow for is devel opnent of retinal tears,
gl aucoma that couldn't be otherw se expl ai ned and
devel opnent of retinopathy. Lattice degeneration is comon
and that is not | think a particular issue although you want
to know that it is there. Retinal holes generally,
dependi ng upon who you read, can be followed but, again, you
woul d want to know they are there. Retinal detachnent is
guite a catastrophic event so, again, you would want to know
about that but that woul dn't be an acceptabl e endpoint. So,

| guess it depends on how you define it.
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DR. CHAMBERS:. Yes, say in a trial we were not
going to follow for the refractive change. Say we were just
going to |l ook at the two groups and say, okey, the endpoint
is going to be retinal detachnents. |If we get less retinal
detachnments in the treatnment group than in the contro
group, is that sonmething we shoul d approve a product based
on?

DR. FEMAN. | have a problemw th the discussion
goi ng on because the literature at the present tinme does not
show t hat these are cause and effect relationships to
myopi a. They are coincidental to the disorder but just
because a person is a myopic is not what causes themto
develop the retinal tear. Retinal tears develop in people
that are nyopic. These are associations but not causally
related. So, that is a different approach than saying this
is a treatnment done to prevent a retinal disorder of sone
sort. Unless soneone else is aware of literature that | am
not aware of. Emly?

DR CHEW Well, ny concern is that, you know, if
we are | ooking at these as endpoints you are going to have a
I ong, long-termstudy. These things don't happen in
children. Retinal detachnents are in nuch ol der people so
you are not going to be able to ook at this until years,

and years, and years, decades down the road. W already
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have very good data that suggests that retinal detachnent is
associated with increasing nyopia. The risk nore than
doubles if you are even 1-3. So, | think it is going to be
very hard to incorporate this in a clinical trial that you
are going to demand of a nyopia study. That is ny persona
view. These obviously are very inportant clinical features
that we are hoping to prevent, but there is no way you are

going to be able to design a trial that is only that long to

| ook at it.

| think Steve is right, there are sone
associations, |like lattice degeneration, that may not be
just nyopia. It is fairly comon and people don't treat

| atti ce degeneration or asynptonmatic holes. Those are not

i mportant unl ess they beconme synptomatic with retinal tears.
So, these are difficult endpoints that | would not put in a
trial for nyopia treatnent.

DR. CHAMBERS. W are basically |ooking for
different options. W are trying to give sponsors different
choi ces and ways to do the trials. Wether you agree that
is the nost efficient or the best way is one story, but if
you were to design a clinical trial that said | amgoing to
treat one group with one particul ar agent and have a control
group there and you found less retinal detachnents in your

group, would you say that was a legitinate endpoint to use
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to approve the product? Cearly, we have put in a nunber of
di fferent things.

Yes, we recognize that lattice is far |ess serious
than having a retinal detachnent. |[If | had to guess about
how you woul d answer the question before we started, | would
have said retinal detachment was fairly straightforward, you
are all going to say if we prevent retinal detachnent, that
is a good thing. | amnot so clear about a bunch of the
other things that are on here. So, that is why they were
put into this question. The assunption is not whether the
trial can be done or not. It is, if we were to try and use
anat om cal endpoints, which ones do you think would be
appropriate and which ones woul d not be appropriate to use
as an endpoint, assumng the trial is 20 years | ong.

DR BULLI MORE: So, you want us to enter into your
fantasy world right now?

[ Laught er ]

Wth all respect, it just seens, you know, a waste
of everybody's tinme to be discussing even the concept. |
mean, just thinking about the duration of the study and the
sanpl e size, retinal detachnents even in a nyopic
popul ati on, have sonething |i ke 0.6 percent per year event

rate. | don't have enough |ife expectancy to do this study.
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DR BULL: Just as a point of clarification, |
think the intent was not just to think in the box of the
exanpl e provided by Novartis, but if you were
hypothetically, as Wley pointed out, to conceive of a study
design that would | ook at an anatomi c type of endpoint, does
that have any rel evancy here? Fromwhat | am hearing, |
think it is certainly reasonable that these kinds of
endpoi nts woul d not be ones that you would reasonably see in
the pediatric age group for a study that would have the kind
of duration that one would ook at to try to get a drug on
the market in our lifetinme; that to try to see whether or
not the children enrolled woul d devel op these is conceivably
so long that it would not occur within what would be a two
to three-year study frame, if that is deened to be an
acceptable tinme frame for the study. But | think it is
rai sing the question, trying to |l ook at potential nodels of
| ooki ng at endpoints for the study and to get your conments
on that.

DR GATES: Dr. Steidl?

DR STEIDL: Briefly, you said we could say if we
didn't think it was a rel evant question and, in a sense, |
woul d say that that is the case here just in the case, as
you were saying, of a reasonable study of appropriate

duration. | would say (a) through (e)--1 agree with what
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Dr. Feman says, that, in fact, it is pretty hard to connect
those to nyopia fromthe start. What is relevant is

devel opnent of nyopia-rel ated retinopathy and you woul d have
an enornmously long study for that. So, | don't think it is
really relevant as a question.

DR GATES: Dr. Gorman?

DR. GORMAN: | was reacquainted with the word
earlier when soneone used it, recidivism |If sone of these
rare events occur in pediatrics and they have a
repeatability that is predictable, such as retinal tears,
and if you have one, will you have another? |If this drug
was shown to prevent the repeating or the recidivismrate,
reduce the recidivismrate, | could see that as being a
useful piece of information but certainly not for the
i ndi cation presently sought by the sponsor.

DR GATES: | would love to know this information
but I think, you know, the tine over which it would be
attai nabl e woul d be i nsurnountable. Has everybody had a
chance to make a comment that would |like to on nunber nine?

Let's go on to nunber ten. Wiich nethod or
conbi nati on of nmethods do you consider the nost reliable and
reproduci ble for the assessnent for neasuring myopia in

children? Dr. Steidl, do you want to begin again?

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

DR STEIDL: | see the argunent for the autonated
refraction and perhaps, just in practical terns, that is the
best way to go. |If you could have certified exam ners who
could fly to locations for difficult cases, for exanple, if
you did serial axial Iength neasures and got really erratic
readi ngs because of child conpliance or other reasons, that
m ght be a nice backup. Wen | was reading this, | didn't
initially think that auto refraction would be reasonabl e but
| think that it m ght possibly be now. | don't have
anything to add with regard to axial |ength nmeasurenents in
ki ds because | have never tried it and | don't know anyt hi ng
about it.

DR GATES: Dr. Mller?

DR MLLER dinically the gold standard that we
use all the tine is a physician cycloplegic refraction but |
think for the purposes of the study automated refraction
will be the nost practical. M question is which
cycloplegic agent will be used. It should by Mydriacyl; it
shoul d be Cycl ogyl one percent, in ny opinion. 1In this age
group even consideration should be given for an atropine
refraction, but that is something that should be tal ked
about because those nunbers can be very different.

| don't see axial length on there--yes, | do axi al

lengths in children this age before cataract surgery w thout
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much difficulty. So, | think you will have an occasi onal
child you can't do it with but it is doable.

DR GATES: Dr. Gornan?

DR. GORVMAN: | defer to ny coll eagues who do this
on a daily basis.

DR GATES: | am agreeable to cycl opl egic auto
refraction if the other coll eagues that work with children
on a regular basis feel that is valid. | would concur with
t hat .

DR. FEMAN. M only question is that | don't see
cycloplegic auto refraction on that list. |Is that what you
mean by nunber (a)?

DR. GATES: On our papers it is (d).

DR. FEMAN. (Ckay, cycloplegic auto refracted
spheri cal equival ent--sonebody had debated whether or not a
spherical equivalent is an appropriate term | think (a) as
a cycloplegic automated refracti on ought to be the option.
| think that (a) should not be just automated refraction but
cycl opl egi ¢ autonmated refracti on.

DR. CHAMBERS:. That is why we have (e) there.

DR. FEMAN. Well, that is (e).

DR MLLER | agree with Dr. Feman. | agree.

DR CHEW | think the cycloplegic is inportant

also in terns of asking if there are going to be adverse
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effects you are going to see, and | think inportant to mask
for the investigator, the examner, to really try and cut
down on bias as nuch as possi bl e.

DR BULLI MORE: Yes, cycloplegic auto refraction.
| think atropine is a little cruel and unusual even for this
kind of study. Personally, I ama big Mydriacyl fan but |
can live with Cyclogyl. | defer to Dr. MlIler.

As far as axial length measurenment, ultrasound is
good and doable. | don't have an interest in the conpany
but the Zeiss IOL Master is excellent in nyopia studies. It
is objective; it is quick; it is non-contact and its
repeatability is exquisite. It is really very, very
repeatable. But, obviously, requiring a sponsor to use a
specific instrunment is probably inappropriate but just to
draw peopl e's awareness to the fact that there are
alternatives to ultrasound out there that may fit the bill
very wel |

DR. GORDONSON: Cycloplegic auto refraction is the
best if you are only | ooking for change. As long as you
don't prescribe it, it is fine.

DR. WEST: Automated refraction w thout
cycloplegia is worthless. Cycloplegic refraction by an
observer is not reproducible. Axial length is a neasure

only of axial |ength and not of nyopia w thout information
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about the contribution of the refracting elenments of the
eye. So, that is unacceptable as a primary outcone.
Cycl opl egi ¢ automated refraction is the nost reproducible
but it has to have a sufficient cycloplegic agent for al
colors of eyes, realizing that blue eyes in general wll
have a | arger effect fromtropi cam de or cycl opentol ate than
dark irises will. So, I would vote (e), other, cycloplegic
automated refraction, not spherical equival ent because of
previously stated | oss of information.

DR. PLOIT: | defer to the experts.

DR. GATES: Any discussion? W wll go on to
nunber 11, starting on the left-hand side. "Hi gh" nyopia
has been attributed to a dimnution in an individual's
quality of life. Howis quality of |ife nost appropriately
assessed in these clinical trials? Dr. Plott, do you want
to begin?

DR. PLOIT: | have just a little bit of experience
with quality of life trials, enough to know that they are
very highly variable instruments and they need to be
val idated. This particular popul ation presents an unusual
chal | enge because of the age. So, to use a validated
i nstrument would seemto be very difficult wthout

validation. There is sonething to be said, just for the
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common sense quality of life and being able to see better.
That is about all.

DR. WEST: | don't know of a way to assess quality
of life in an 8 year old with nyopi a.

DR. GORDONSON: Hi gh myopia is going to be found
|ater. These kids may be projected to have high nyopia but
at the ages at which they are going to be studied--and kids
al ways say everything is okay--"How are you doing in
school ?* "Things are okay"--even though a report card says
ot herwi se.

[ Laught er ]

So, | don't know how this question applies. Even
adults, if you have to ask them do you want to go through
this business or accept the way you are, | don't know what
answer you woul d get.

DR. BULLIMORE: As Novartis and the experts
suggested, there are things |like the RSVP and the RECQ t hat
have been devel oped to assess quality of life as a function
of refractive error and refractive correction, but | am not
aware of those being used in kids. | guess there could be
an instrument developed. | think issues of dependency on
the refractive correction, quality of vision without their
correction, all those kind of things are the issues that |

t hi nk should be on there, but | amnot about to go devel op
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an instrument to do it. | think that is up to the sponsor
to do, but one would |ike to see the appropriate validation
done before it is used in a trial of this nature.

DR CHEW | would agree with Mark. | think the
ot her issue you have to address is the adverse effect of
treatment. That has to be in the quality of life
guestionnaire as well, what sort of tolls does it take, and
it would have to be addressed to the famly, you know,
parents as well rather than just the child.

DR. FEMAN. Well, quality of life is something
that is very inportant for all of us. The National Eye
Institute has al ready established--correct ne if I am w ong;
Dr. Chew works there once in a while so she would know in
nore detail --

[ Laught er ]

--but they have already established a superb
quality of life technique for evaluating such changes in
adults, particularly when you are studying nmacul ar di seases
and things like that. There is a group | guess in
Phi | adel phi a that does econonetric planning based on these
quality of life statenents so one can really use this to
tal k about dollars and things like that. But | don't know
t hat anyone has extrapolated this to the pediatric

popul ation. Wuldn't this be a |lovely popul ation for
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soneone at the Eye Institute or el sewhere to try to devel op
a quality of life systen?

DR. CHEW That takes a | ot of resources and a | ot
of time. So, it is not so sinple. | think that the NEI FQ
t ook several years of just field testing and focus groups.

It took al nost five years before it was devel oped. So,
unl ess the sponsor is willing to wait for five years, |
don't think you want to do that. But that is a challenge.

DR. GATES: | would concur that delves very deeply
into social sciences beyond ny scope. Dr. Gorman, | wll
pass to you.

DR, GORVMAN: | defer to ny coll eague on the right.
| westled with this question nore than al nost any of the
ot her questions on the list, especially since the reality is
that assum ng the drug or other drugs are effective and they
don't arrest progression, they just slow progression, the
quality of life for both of these groups is going to
deteriorate. Pharmaceutical conpanies and nyself are al ways
| ooking for things that inprove quality of life, but in this
particular case, if it is a sensitive neasure and it
actually works, the quality of life will be deteriorating
but just not as nuch as in the other group. So, it is going

to be a very difficult thing for the marketing force to go
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out with to say, "oh, if you use this you'll only be half as
unhappy as if you don't use this."

[ Laught er ]

So, it posed sonme difficulties for me. | think
there are global indexes of the quality of your life that
are available in pediatrics that are not very sight
sensitive, but they are there and they have been vali dated,
but they are global and I am not sure how nmany of the
guestions are going to be specific enough that the visual
acuity is going to factor into it. But I would continue to
| ook at participation in sports, cessation of activities
that people used to do. Adults generally find that they
need gl asses when they stop reading and start watching
television at night and then they realize that perhaps
sonmething is wong with their eyes; they can't read anynore
in the dark or maybe they go to restaurants and they can't
read the nenu. But | think one of the things I would be
| ooking for, for nmy personal thing, is activities that were
ceased and see if the treatnent group ceases fewer
activities than the non-treatnment group.

DR GATES: Dr. Mller?

DR MLLER | would be particularly interested in
readi ng and near activities. | don't know of any scale for

that but, you know, how | ong they spend doi ng the Gane Boy
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or sonething. | amafraid it is going to affect sone | eve
of near work, fromwhat | have heard. | do know sone
generalized scales on quality of life in kids in the
di abetic population. | have seen sone scal es used even for
children who don't wite yet, |ooking at pictures--"are you
nore like the child on this side or that side" in the book
So, there are neasures out there but it is not sonething we
have used in ophthal nology at all. It mght be adaptable.

DR STEIDL: | think that quality of life is
probably the nost inportant issue, as is true of virtually
everything that we do, but it is commonly not mneasured or
measured well. This would be no exception, although I am
not sure that it is neasurable. So, | would be skeptical.
Val i dating sonething that would be a reliable instrunent
m ght be out of the scope of what is possible, as Dr. Chew
said. So, | don't know, |I think it is inportant but | am
not sure that it could be done, but you m ght run sone pil ot
studies looking into the possibility of seeing how certain
instrunents or at |east nodified instruments coul d work.

| am ki nd of concerned though about other things,
and | think that they have to be followed. | know we are
just generalizing here, but would nedication affect growth?
Wuld it affect psychology? Wuld it affect irritability?

There are many other things that | think would need to be
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assessed that could come into the purview of quality of life
but I don't think they are the kind of things you are going

to ask a child. They may have to be objectively neasured in
some way.

DR. GATES: Dr. MIller, do you have anot her
comment ?

DR. MLLER  There probably are attention span
indices that are pretty objective, if you were talking about
readi ng scores and attention span--1 had a psychol ogy
background in college but it was a long tine ago.

DR GATES: Dr. Feman?

DR. FEMAN. Yes, just another comment because
sonmeone comented and | don't know if it was picked up at
the m crophone earlier, if we are tal king about quality of
life evaluations in children in this type of a study, we
have to incorporate quality of |ife evaluations in the
fam |y because this child is not going to be putting the
oi ntment or drops in their own eyes. So, one needs to
extend this to not just the child but the famly invol ved.

DR. GATES: Dr. West?

DR. WEST: | amsorry, | thought the question was
quality of life of high nmyopia which was the outcone, and |

think the conversation is getting on to quality of life
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during treatnent and | was | ooking for direction on which
one we are being asked to discuss.

DR. CHAMBERS: As you have probably figured out,
we are interested in both aspects.

DR. GATES: Well, thank you, all. W are going to
take a ten-m nute break now and we are going to convene
pronptly and finish the questions after that. Thank you.

[Brief recess]

DR. GATES: Thank you, we will begin, now that we

are back in session, with question 12. How frequently

shoul d assessnments be nmade? We will start with Dr. Mller,
on ny right, and we will go down toward nmy left and end with
Dr. Steidl

DR. MLLER | would suggest that assessnents be
made every six nmonths. Then, | like the idea of the 30-

nmont h endpoint for the study, but | do think that for the
rebound effect I would favor a year out. But | also think
that right after the start of treatnment an assessnent w thin
the first nonth, and then you could al so check the vision
with that new pair of glasses as kind of a double check on

t hings too, but also check conpliance and all the other
basi c study things. You want to nake sure they are doing
the study and you have connected them But in terns of

measur enent of change, | woul d probably reconmend
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cycl opl egi ng them every six nonths and doing an auto
refraction.

DR GATES: Dr. Gornan?

DR. GORMAN: | think efficacy measures every siXx
nmonths is very reasonable. | think safety nmeasures, every
month for the first year, to be conbined with di spensing of
t he nedi cation and, therefore, nmeasuring conpliance because
| think conpliance in a twice a day drug over three years,
Wi th no--how shall | put this?--no hope of getting rid of
gl asses that you already have may becone a nmjor issue for
the conpletion of the study. So, efficacy every six nonths;
safety every nonth for the first year, conbined with
di spensing the drug and conpliance neasures.

DR GATES: | amconfortable with the assessnents
bei ng made every six nonths. Dr. Feman?

DR. FEMAN. | agree with what you have al ready
di scussed. | think Dr. Gorman raised a very inportant point
t hough about having the famly and the child return every
month for safety nmeasures and also to verify conpliance
during the introduction to the study. Wether that is for
the six nonths of the first year | don't know but it needs
to be done like that to be sure it is being done.

DR GATES: Dr. Chew?
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DR CHEW | would agree that the six-nmonth visits
for endpoint nmeasurenent is good but | question the nonthly.
As a clinical trialist, that is not easy, to have soneone
come back on a nonthly basis. There could be tel ephone
calls. It also depends on what adverse effects you are
tal king about as well. That also |eads into the issue of
rebound as well and how often would you do that afterwards.
| think that has to depend. Sone of the data they already
have perhaps can help with that. | think it is hard to cone
up with hard and fast rules, but every six nonths at | east
for the endpoint and then, depending on what adverse effects
you have, you can tailor that.

DR GATES: Dr. Bullinore?

DR BULLIMORE: | think outcone neasures every Six
nmonths is nore than enough. | could even be persuaded to go
annual ly since we are cycl opl egi ng and | ooki ng at sonet hi ng
that seens to be progressing relatively slowy. As far as
saf ety nmeasures, obviously you m ght want to front-Ioad your
schedule a little bit and have a one-nonth visit but maybe
six-nmonthly visits thereafter for safety issues. Cbviously,
conpliance is going to be so inportant that | expect any
sel f-respecting sponsor would work pretty hard at that and

do whatever it takes, with people calling up and diaries and
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give them a video, showi ng themputting a drop in every
nmor ni ng--1 don't know.

DR GATES: Dr. Gordonson?

DR. GORDONSON: | think six nmonths is a good idea,
but certainly for conpliance it probably will depend on
experience--judge how much fluid is left or ointnment is |eft
and being on the phone, and all that, but | think six nonths
is very long to go unless you do sonet hi ng about conpliance,
whether it is one nonth or two nonths, or if you |l earn how
conpliant they will be as tinme goes by.

DR GATES: Dr. West?

DR. WEST: | too amconfortable with the every six
nont hs assessnent. As a nother of two, | think that
conpliance is going to be a big issue. Even for something
that hurts nmy child, |ike an earache or sore throat, it is
difficult to conply with ten days of twice a day treatnent,
| et alone three years or years and years in the very end.
So, | think if there is a dose nmeter or if the sponsor's
nmedi cation were to be in a liquid gel that could be
sensitive to a tilt meter, that m ght be good, or perhaps
wei ghing the residuals that cone back to see how nuch, in
fact, was used. It wouldn't negate agai nst dunping of the
medi cation to feign conpliance. One could al so survey not

only the care giver but also the child separately. For

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

i nstance with patching, when parents come back and say t hat
t hey have been patching but when | put the patch on and the
child asks, "what's that?" | know the conpliance has not
been- -

[ Laught er ]

DR. GATES: Dr. Plott?

DR. PLOIT: Probably the visit schedul es are going
to be driven by the need to get a new tube of nedication
and, you know, |ook at conpliance froma practi cal
standpoi nt and the evaluations only to the experts.

DR, BULLIMORE: | amperfectly confortable with
j ust nmeasuring one eye and cycl opl eging that every outcone
nmeasure visit. How do other people feel about that, or do
you want neasures on both eyes?

DR. FEMAN. Are you planning to test the drug in
one eye of the child or both eyes of the child?

DR BULLIMORE: Well, there is a rule of
di m ni shing return when, you know, you try and anal yze data
fromtwo eyes. Certainly, if you are worried about
respondent burden, dilating one eye in a patient to get an
out cone neasure is less of a burden fromthe point of view
of the rest of their day than dilating both of their eyes.
So, assumng the effect is going to be correlated in the two

eyes, personally, | would seriously consider just doing the
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out cone neasures on one eye and doing the cycl opl egi c auto
refractions on one eye, whatever we thought the schedul e was
appropri at e.

DR GATES: Dr. Mller?

DR. MLLER | disagree because one of the things
in children that is very inportant is keeping the bal ance
set between the two eyes so that you don't have a preference
for one eye over the other. So, if one eye is changing--you
want the eyes to be the best bal ance possible. It nostly
applies to the younger kids. In nost kids you don't notice
any change in their behavior with Cyclogyl in terns of going
back to school. | just say you can't take a test today.

But within three hours they are fine. The pupil is big for

along time. So, | would advocate checking both to keep the
gl asses with the sane |l evel of currency if you are going to

change t hem

DR. BULLI MORE: Yes, | amassum ng, and this m ght
be wong, that one m ght be prescribing glasses for the
child i ndependent of the outcone neasure. For exanple, in
the COVET trial there was a patient care team | believe,
that took care of the glasses and then there was a naster
exam ner who did the cycloplegic auto refraction. Again,

Dr. Oni azda, | apologize if | got that a bit wong. But

that is not uncommon in trials of this kind. Cbviously,
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there is a concern for the ongoing care of the child and
they are going to get the usual standard of care in terns of
their refractive needs, but in ternms of cyclopleging an eye
every six nonths to get an outcone neasure, if there is no,
or limted, statistical benefit of taking those nmeasures on
both eyes, then it can m nimze the respondent burden by

j ust doi ng one eye.

DR GATES: Dr. Wst?

DR. VEST: | think that there would need to be
very strict guidelines as to spectacle prescription and on
what one was basing it because that would be a potenti al
confounding variable. |If you were under-m nusing that may
accentuate any treatment effect of the proposed nedication.
So, if you decided that you would only do one eye each six
nmont hs, you woul d have to have tinmes when you changed
spectacles either for |oss, breakage or sonething |like that.
So, you would need the data fromboth eyes in order to give
a bal anced refraction.

DR GATES: Dr. Steidl?

DR STEIDL: | think that is an extrenely
interesting issue, the idea of doing one eye. | would defer
to sonmeone who knows nore about statistics of clinical
trials, but it is intriguing. | would suspect the

epi dem ol ogi sts that | work with would want both eyes.
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| think the every six-nmonth exam woul d be okay.
You woul d have to have separate safety and conpliance exans
or phone calls. The alternative would be front-loading it
so that you do it all in exanms, maybe one nonth, six nonths,
12, like that.

DR. GATES: Any other discussion? Wll, let's go
on to nunber 13. Trials should be of adequate duration to
determ ne whether a therapy slows nyopic progression,
whet her the effect is permanent as opposed to shifting the
curve to the right, and whether there is a rebound effect
after discontinuation. Assum ng a best-case scenari o where
the drug product halts the progression of myopia, what woul d
be the mninmun? | would like to start with Dr. Mller
again, if | may.

DR MLLER | think that the 30-nonth duration
proposed by the sponsor is really quite reasonable. W
pref erence though woul d be for doubling the follow up
interval after treatnent and then having sone sort of
nmonitoring for a |l onger period, but to have data presented
on up to a year after treatnent to understand the drug.

DR GATES: Dr. Gornan?

DR GORMAN: | also like the 30-nonth duration.

If the treatnment effect changes the slope by half it wll
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gi ve an outcone neasure that we, | think, agreed would be
both clinically and statistically significant.

The followup after treatnment in the active part
of the study, | think six nonths to a year is reasonable
because of the concern about rebound and, nore than rebound,
determ ni ng what the new slope of the Iine would be in terns
of the progression of the nyopia.

| understand the difficulty of this and |
certainly wouldn't make this a condition of approval of the
drug, but | think there needs to be an endpoint that is
sonewhere further down the line to see what the final nunber
is, whether it is what they predicted. |If the |lines diverge
during the treatnent and don't converge during the one-year
foll owup, is the outcone different at 16 years of age? 1In
ot her words, did you do anything at the final endpoint, if
16 is the point at which juvenile nyopia stops progressing?

DR GATES: | would Iike to echo that the 30-nonth
period is very doable and | think that is valid; also, with

the 12-nmonth foll owup rather than the six-nonth. Dr.

Feman?
DR. FEMAN. | agree with what Dr. Gates just said.
DR GATES: Dr. Chew?
DR CHEW | think 30 nonths is reasonable. |
don't know how ethical it is, |I have been told it is not
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ethical to re-random ze these patients and have half of them
stay on the drug and see what happens if you continue for
anot her year-plus, conpared to those who don't have the drug
and see what happens with the rebound effect; whether the
slope is different. |If you kept themon, is there nore
suppression of the nyopia? | think that 30 nont hs seens
reasonabl e but you may need | onger than that and | think
that may be sonmet hing you m ght consi der doing.

DR BULLIMORE: | wll echo those sentinents. You
know, we saw one study design presented and for the effect
size 30 nonths seens reasonable, but | amsure a different
sponsor or the same sponsor may cone back with a different
design, different sanple size, different criteria. Six
mont hs or 12 nmonths for the washout follow up.

| like the idea that Dr. Chew proposed for
random zing the treatnment group to continuation or cessation
of the treatnent. Again, using the paraneters presented by
t he sponsor today, | think that we should have a bucket-I| oad
of subjects available. The sanple size can be driven by the
safety aspects. |If we are |ooking at |ong-term
ef fectiveness of the drug we should be able to random ze the
subj ects once again and get sone neani ngful information.

Now, whether that is handled in a pre-approval situation or
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as part of a Phase IV study, | don't know, but there is
certainly sone wiggle roomaround here.

DR GORDONSON: | think the 30 nonths is fine, and
followup treatnent, six nonths, and if there is an abrupt
change we woul d probably hear fromthe patient anyway, so |
think those are two good nunbers.

DR GATES: Dr. West?

DR. WEST: | agree with Dr. Gordonson.

DR. GATES: Dr. Plott?

DR, PLOIT: | will take a different point of view
Speaki ng generally maybe not just for this drug but other
drugs that are studied in this indication, the duration of
the trial should reflect the type of outcone that is
expect ed.

On sponsor's slide nunber 51, they anticipated a
50 percent effect. Let's say that that effect was, you
know, a 75 percent effect, |I think a clinical trial could be
done of a shorter duration than 30 nonths, or whatever the
duration should be would be driven by the expected
difference in the power of the clinical study to detect
di fferences between active and controls. So, if there was a
significant benefit, or let's say that we cane across a
product that sinply halted the progression of the condition,

then that m ght be sonething that we want to take to the
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mar ket nore qui ckly because the risk/benefit favored the
product so strongly. So, thinking broadly, I think it has
to be driven by the anticipated differences and coul d be
shorter depending on what is anticipated.

Where that cones fromthough is from good Phase |
clinical trials, dose-finding trials where there are
statistical trends that are devel oped on different doses and
there are observations about what m ght be expected over a
certain period of time or in a certain population with a
certain concentration. So, | think it can be cal cul ated not
blindly but with the help of those Phase Il clinical trials.

DR GATES: Dr. Steidl?

DR STEIDL: | amequally interested | think in

what happens when you stop the drug as to what is happeni ng

when you are giving the drug. So, | mght differ froma few
of the folks here. | understand the issues of cost and
time. If you had six-nmonth followup it m ght be one data

point and it is hard to know exactly what that neans unl ess

it was dramatic. | mght even be willing to hedge on the 30
nmonths just to get a little bit nore tinme on the other side.
So, | would think you would probably want to follow for at

| east a year, preferably for ne maybe | onger, but | don't

know what is feasible. But, you know, the 30 nonths would
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be adequate, as far as | am concerned, for the primary

trial.

DR. GATES: Any nore discussion? For question 14
| would like to begin with Dr. West. | will read the
guestion and we will cone back toward ny right. Refractive

errors prior to age 7-9 years old nay cause or correct

anbl yopia. Individuals ultimtely devel opi ng hi gh degrees
of nyopia frequently denonstrate refractive errors prior to
ages 7-9 years. Should children who are still at risk for
devel opi ng anbl yopi a be studi ed, or should studies be
[imted to ol der children?

DR WEST: | think it is fine to include children
who may be visually immature still, and those nay be
children that are less than 6 or 7 or it may even be
children who are |less than 10-15. W don't know when
chil dren becone visually mature yet. The old dogna is that
it is at 6 years of age but, in fact, it is probably ol der
than that and it probably varies fromindividual to
individual. So, | think as long as the child receives the
treatment in both eyes it is fine to treat children who are
not yet visually mature. But | would be against a study
t hat was desi gned where each child acted as their interna
control for, if there was a treatnment effect, it would have

the potential to cause emetropia, although the anmount of
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effect that has been anticipated would not be likely to
cause ani sonetropia that would cause anblyopia. | think it
is pretty renmote, but still | would not want to see children
recei ve one eye control and one eye drug.

DR GATES: Dr. Gordonson?

DR. GORDONSON: | have never seen a nyopic child
get anblyopic fromthe nyopia, that is, if their eyes are
perfectly aligned, of course. You do see in older
i ndi vi dual s who have hi gh degree of nyopia sonething which
appears to be anblyopia to a m|d degree, which probably has
to do with the fineness or coarseness of the retinal npsaic
because of the stretching of the retina. | don't know what
myopi a has to do with anblyopia if the eyes are perfectly
al i gned because | have never seen it.

DR GATES: Dr. Bullinore?

DR, BULLIMORE: | don't really believe there is
too nmuch of a risk here so | don't think this is something
we should worry about. But | do agree with Dr. West that
doing treatnment in one eye and not the other is probably not
the way to go for a nunber of reasons that | won't go into.

DR GATES: Dr. Chew?

DR CHEW | don't have anything nore to add.

DR. GATES: Dr. Feman?
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DR. FEMAN. | agree with ny coll eagues, but let ne
just add one other aspect. This is the reason why | thought
we woul d need to be evaluating both eyes in the children
whenever they canme back for the repeat part of the study,
rat her than just doing one eye eval uati on because of the
fear that there may be sonet hi ng devel oping that you are not
pi cki ng up.

DR BULLI MORE: Just to clarify my one eye coment
earlier, | wasn't advocating treating one eye; | was just,
froma statistical and practical point of view, assessing
the outconme in one eye only. | apologize for any confusion.

DR FEMAN: | understand, but what | amgetting at
is that we need to assess the outconme in both eye because of
the slight risk. Even though you are treating both eyes,
you are treating a child that potentially has a chance to
devel op anbl yopia. We don't know what is happening in their
home and | think you need to be assessing both eyes every
time the child cones in.

DR. GATES: Dr. West, do you have a comrent ?

DR WEST: | think that Dr. Feman is correct and
that it nay be easier for the parent to get it in the first
eye or the second eye. There may be nore of an effect in
one eye due to differences in the way the nmedication is

adm ni st ered.
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DR. GATES: Any other conments? | am nost

confortable with both eyes being treated and fol |l owed. |
know t hat anbl yopi a woul d be an extrenely |ow risk but that
is not acceptable to ny thinking. Dr. Gornman?

DR. GORMAN: Disagreeing with nmy | earned
col |l eagues, | amstill intrigued by the one eye study in
ol der children once they have becone at |east partially
visually mature. Wth this rate of followup that we have
suggested with six nonths of refractive exam | think the
chance of devel oping such a difference in refractive error
as to devel op anbl yopia woul d be mnimzed, and it woul d be
the nost rapid way of showing a treatnent effect because you
woul d see di vergence between the progression in two eyes
wi th each person acting as their own control.

On the issue of exam ning both eyes, | think that
there is an absolute need to exam ne both eyes. If 85
percent of the Anerican population is right-handed there is
a chance that just that one factor alone will influence
whi ch eye you are nore effective in getting the nedicine in.
|f you are preferentially always putting it in one eye prior
to the other, there is a chance of having a different
treatnent effect.

DR. MLLER | have changed my thinking |istening

to the people here. | don't think there is really any
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chance of getting anblyopia on a refractive basis because we
are excluding ani sonetropia fromthe beginning. So, they
are going to be in the sane ball park whatever happens with
the nedicine. But if there is a cycloplegic effect fromthe
medi cine that is significant, we do know that if we treat
kids with atropine there is the potential of inducing
anbl yopia in the treated eye. So, we should be follow ng
both eye and just naking sure that the best corrected vision
remai ns good throughout the study, nostly because we are
treating healthy kids.

DR GATES: Dr. Steidl?

DR STEIDL: Well, strictly answering the
guestion, | don't know what "prior"--how early that neans.
But it seens that in general, as the others have said, the
risk of anmblyopia in the paraneters that we have di scussed
is very low So, | don't think that it is a big risk and |
don't think it should be Iimted to ol der children.

DR. GATES: Dr. Plott?

DR. PLOTT: | wll pass.

DR. GATES: Any other conments on question 147?
Then we will nmove on. Question 15, given the potential for
wi de use in a pediatric popul ation, what |evel of adverse
events should clinical trials in this area be designed to

detect, 1 percent, 0.5 percent, 0.1 percent, 0.05 percent,
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0. 01 percent, 0.001 percent, 0.0001 percent? W wll begin

the discussion again with Dr. West.

DR. WEST: \What type of adverse event are we
di scussing? Are we discussing burning on installation or
are we tal king about sonething that is sight- or life-
threatening? Are we tal king about an SAE or not?

DR. CHAMBERS:. Just the ability to pick up any
adverse event; in fact, to study enough patients to even
note | ow frequency adverse events.

DR. BULLI MORE: Fromthe point of view of the
agency, could you define adverse event and differentiate it
froma conplication?

DR. CHAMBERS: They are the same as far as the
agency i s concer ned.

DR GATES: Dr. Mller?

DR MLLER | haven't done this before, what
| evel s do you usually use as your standard in simlar
trials? Because | think we should be a little bit on the
strict side because we are doing healthy children.

DR. CHAMBERS: The | CH gui dance docunents say in
general that we should be treating, in the overall drug
devel opnent, at |east 1,500 patients and should be treating
300-600 patients at least for the initial duration, and 100

patients for six nonths for long-termtherapies. From an
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opht hal nol ogy perspective, we generally have had an absol ute
lower limt of 300 patients studied during the duration that
you expect to go on in order to be able to determ ne a one
percent adverse event rate. |If you study 300 patients you
have a 95 percent chance of detecting one event at a one
percent rate. So, if you study 300 patients the odds are
you will see at |east one patient with an event. Wether
you Wi Il recognize that that was really attributable to the
drug or not because of one event is questionable but the
odds are that will cone up. If you wanted to | ook for
events that are |ower than that, you have correspondi ngly

hi gher nunbers of people you need to study.

DR GATES: Dr. Steidl?

DR STEIDL: Just for clarification, if you have a
condition that mght occur, like a retinal detachnent, in
1/ 1,000 or 1/500, how does that relate to this? Wuld that
1/1,000 be 0.1 or is it nore conplicated than that?

DR CHAMBERS: No, that is correct, 1/1,000 would
be 0.1 percent. If you wanted to make sure that you were
going to at | east see one of those cases you would need to
study 3,000 patients. There is a direct relationship
bet ween t hese percentages and the nunber of patients you
woul d need to study in the overall program

DR GATES: Dr. West?
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DR WEST: So, then now | can answer? So, | would
say that it depends upon the event that you are |ooking for,
especially since you are treating healthy children. [If an
adverse event is as meager as burning on installation, |
woul d |ike to know about that, but if this is a nuscarinic
antagonist and if it caused bowel obstruction that was
severe enough to kill the child, I would want to know at a
frequency of, you know, 1/10,000 or 1/100,000. || nean,
suppose you gave eye drops to prevent nyopia and you killed
kids with bowel obstructions?

DR. CHAMBERS: The difficulty is we won't know
before the trial runs--

DR. VEST: Right.

DR. CHAMBERS: --what events we are | ooking for.
| nmean, we tell people to |ook for everything but we don't
know ahead of tine what events or at what frequency they are
likely to occur.

DR GATES: Dr. Gornman?

DR GORMAN: | think there is another |ayer of
conplexity that we haven't begun to address. |If | had to
guess, the nost conmon adverse event fromthis agent will be
eye burning or eye irritation. It will be followed by
conjunctivitis, a disease | see in ny popul ation every day

wi t hout taking drops. Then there will be sonme nunber of
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corneal lacerations fromgetting the applicator too close to
the eye in a struggling 6 year old. Then there will be sone
smal | but probably real global punctures fromthis
particul ar adm nistration, especially in year 6 when | just
don't want to do this anynore. All those things--because
the eyes are so enotionally charged for nost parents, you
know, it is one of those organ systens that is very
enotionally charged--are going to get reported with very

hi gh frequencies, both conjunctivitis and corneal
irritations, lid swelling, eye redness so that there is
going to be a difference between adverse events and

di fferences between the rate in the treatnment group versus

t he placebo group that is going to make this a | ot nore
difficult. That didn't answer your question at all, | know.

DR GATES: Dr. Plott?

DR. PLOIT: One other thing that is inportant for
the commttee to renenber is that while it is very inportant
to understand why adverse events m ght occur and to observe
that during the clinical trial, after any product is
approved there is a safety surveillance. Now, it is not as
rigorous as what is in the clinical trial but now sponsors
typically collect all adverse events regardl ess of how
m nor. Those adverse events are collected, put into a

dat abase. Wiether or not they are related is inmmterial.
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For the first couple of years anyway those adverse events
are reported on a quarterly basis or very frequent basis and
then they are reported annually for the duration of the life
of that product. So, it is not as though when we stop
clinical trials we stop learning. There is also an ongoi ng
| earni ng process that does have an inpact in |abeling as
appropriate. But it is inportant also to realize that that
is not done with the sanme kind of rigor that is done in a
clinical study.

DR. GATES: Dr. Chanbers, if we were | ooking at an
antibiotic in this patient popul ation what woul d be a
typi cal target nunber?

DR. CHAMBERS: As nost things in life, it depends.
In the case of anti-infectives or antibiotics, it depends on
how much we know about the conpound ahead of tine. If it is
a product that has already been system cally adm ni stered at
concentrations that are much higher than what is going to be
given topically, we have not | ooked for as nmany patients to
be treated. That is where we get the nore typical 300-500
nunber of patients because we have system c information at a
much hi gher concentration. The sane is true of sonme of our
beta bl ockers. W have a nunber of nedications that have

been studied systemically before they ever cone to the eye.
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For things that are newto the eye, we tend to
rai se those nunbers and it depends on what we think the
overal |l potential pharmacol ogical activities are and what
the population is. Yes, there is a tendency to study nore
patients as we go down in age because we are nore risk
aver se.

DR GATES: Dr. Mller?

DR MLLER In the studies that were done
overseas was there any prelimnary information that would be
hel pful to us? | haven't heard anythi ng about that.

DR. CHAMBERS:. Except that we are | ooking for
gui dance for all products, not necessarily this product.

DR MLLER Right. So, the answer is there is a
range of answers dependi ng on how much we know. W don't
know anyt hi ng now so we have to pick one percent.

DR GATES: But | still think, even though we are
not doing this in terms of this one pharnacol ogi cal agent
t hat has been eval uated overseas, that could give us sone
gui dance as to drugs of this variety that are being used for
this purpose. Do we have any data regardi ng anything |ike
t hat ?

DR. CHAMBERS:. Well, any of the conmpounds we have
very rarely start just at a Phase IIl trial. W have sone

initial information fromearlier trials but they also tend
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to be in smaller nunbers of patients. The issue with rare
adverse events is if you don't study enough people you don't
really have a chance of seeing them So, you don't know
what it is you are m ssing.

DR BULLI MORE: Basically, study enough patients
till you see sonething. | ambeing facetious, | apol ogize.
If | give you a nunber can | go home? | nean, | think one
percent seens reasonable but we are being asked to give a
nunber. We have in our mnd the protocol given by Novartis
this morning. | nean, clearly, if this conpany or another
conpany were to cone along with sonething with perhaps a
hi gher risk profile than a selective anti-nuscarinic, then
we mght be a little bit nore concerned. But for the kind
of things that are being tal ked about in the context of the
data presented today, then one percent seens reasonable. |If
it is stuff with growh factors in there, then maybe higher.
| don't know. Am1l going in the right direction, Dr.

Gor man?

DR GORMAN: | |ike the one percent nunber for a
| ot of reasons, but also realize that for a product that we
may be tal king about today in the sense that it is a "mybe"
product, you are tal king about one percent over ten years,
which is a really high burden to bear because if the product

is going to be used for the ten years of devel opi hg nyopi a
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that is going to be a long burden. But | still like that
nunber.

| like that number for eye toxicities. | don't
i ke that nunber for systemic toxicities. So, the bowel
obstructions that were tal ked about, or growth interruption,
or intellectual functional |oss, or school failure, or
i ncreased juvenil e delinquency, hair |oss--

[ Laught er ]

--if there are those, | think those nunbers have
to be |l ess comon. The benefit is in the eye so | wll
accept alittle nore risk in the eye but | will not accept
as much risk to the rest of the body.

DR GATES: Yes, Dr. Bull

DR BULL: | just wanted to revisit a point that
Wl ey had made earlier, and also just to make the
di stinction between the kinds of nunmbers you would | ook at
if, say, there was a large treatnent effect you won't need a
| ot of nunbers, potentially not need a | ot of nunmbers in the
studies. There is still a nunber that you need of exposure.
| have certainly had applications that have been in for
review by our divisions that have rai sed i ssues just because
there were not enough peopl e exposed to the product. Even

t hough the study design was able to evidence an effect,

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



Sgg

there was still an issue of nunerically having enough
patients exposed to the product.

You know, just to revisit, we also operate on what
are called the ICH International Conference on
Har noni zati on, gui delines which, for chronic therapy, advise
to have in the ball park for safety purposes between 300-600
at six months and a m nimum of 100 at 12 nonths. That woul d
be a bit different given that, you know, we are probably
| ooki ng at several years of the trial being under way for
t hese products. So, in ternms of how |l ong you woul d need and
how many patients you would anticipate you would need to
enrol | because you are probably going to have a significant
nunber of dropouts in these kinds of studies as well.

DR GATES: Dr. Gorman?

DR. GORMAN: The search for rare events is one of
those "Holy Grails.” Having been involved in the rotovirus
study as an investigator, there were 5,000 people in the
study and we still mssed the rare events. W were talking
about he signal to noise before. The signal was there in
the clinical data when we went back and | ooked at it the
second time with the irritability after the dosing of the
rotovirus vaccine but we mssed it until over a mllion

doses were given
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So, | appreciate the agency's quest for safety
data, but has there ever been a study powered, |ooking at
safety of rare events, and the answer is no. The
I nt ernati onal Conference for Harnoni zation gives you
gui delines for nunbers to look for to nake you feel better.

DR BULL: | would cite as an exanple that we have
had sonme | arge outcone studies that have been done that have
enrolled in excess of 10,000. There is one ongoing that has
enrol | ed about 18,000. There are studies that are designed
to look for rare events.

DR. GORVAN: It is a "Holy Gail" that you are not

going to reach because, no natter how | arge the study is,

when it goes out to a mllion people the next |evel of rare
events is going to rear its ugly head. So, | amnot sure
how rare you want to get. | think a one percent nunber is

reasonable to look for in a clinical trial, know ng that
there is surveillance, both active and passive, after a new
drug conmes out. Your own nunbers through the reporting
systemindi cate that when a new drug gets rel eased the
nunber of reports of adverse events is pretty high. Then,
as the drug goes out into use for nmany years, those nunbers
drop off. People are | ooking for adverse events--1 am not
going to say they ook for thembut they are nore aware of

adverse events when they start using a new drug.
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DR GATES: Dr. West?

DR. WEST: As a parent and a physician, | would be
unwi Il ling to accept adverse events for a disease that does
not kill or maimyou. Wereas | would be willing to accept
serious adverse events for something that m ght save ny
child' s life, like a treatnment for cancer, if we are talking
about not needing glasses as nmuch it had better be really
safe. So, | wouldn't necessarily be confortable with a one
percent detection. | nean, with the potential w despread
use of this, even if you didn't detect it in your clinical
trials, when it was rel eased there would be such a |l arge
nunber of doses of this taken that you mght find some very
serious adverse events. So, | think for sonething that is
such a benign condition as nyopia, our tolerance should be
| ess.

DR GATES: Dr. Gordonson?

DR. GORDONSON: | think one percent is right, as
ot hers have sai d.

DR GATES: Dr. Bullinore?

DR BULLI MORE: One percent.

DR GATES: Dr. Chew?

DR. CHEW | think one percent is reasonable but I
think it would be good if we had other data in other drugs

that give you any sort of inkling before you prejudge one
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percent as being the only one--if there is sone inkling of
anyt hing that nay be possible, then I think you have to go
to a larger sanple size to make sure you are not m ssing
that rare event.

DR GATES: Dr. Feman?

DR. FEMAN. | think one percent is reasonable. W
are tal king about a drug that is going to be applied twi ce a
day to however many hundreds of children for a three-year
interval approximately and | think one percent is going to
pick up certainly what we are | ooking for.

DR GATES: One percent. Dr. Gorman?

DR. GORMAN:  One percent, again realizing it is
one percent over ten years of therapy. So, over a three-
year trial maybe it is a third of a percent.

DR GATES: Dr. Mller?

DR MLLER | agree with the one percent. |
woul d | ove to take under advisenment any information from
overseas trials for whatever drug was brought to be
i nvestigated, but one percent is what | go with now

DR GATES: Dr. Steidl?

DR. STEIDL: | amvery concerned about what Dr.
West brought up because we are basically taking, fromny
point of view, a relatively healthy eye and we are doing

sonmething to it in a chronic nmethod. | think we really have
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to be very cautious to be convinced that this is a safe
pr oduct .
Just for a point of clarification, when you say
300, are you talking about a total of 600, 300 in each arm
or 3,000 would be a total of 6,000? How does that work?
DR. CHAMBERS: W are tal king about 300 on drug.
DR STEIDL: GCkay, so it is really double that for
the trial
DR. CHAMBERS:. Assum ng you have a 1:1

random zation, yes.

DR STEIDL: | would be tenpted to possibly go to
0.5.

DR. GATES: Dr. Plott?

DR. PLOIT: | don't have anything el se to add.

DR. GATES: Any nore discussion on question 15A?
W will go on to question 15B in the sane order. Wuld this

answer change for a product which denponstrated a reduction
in the frequency of retinal detachments? Dr. West?

DR CHAMBERS: | wll just rem nd you, you threw
out those endpoints as a potential endpoint. You can
continue to answer the question if you want, but since you
said there wasn't an acceptabl e use of those as an endpoi nt
| am not sure that that question has rel evance anynore.

DR. WEST: Because that is not our endpoint.
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DR. GATES: That is fine. Are there any nore

comments fromthe FDA, any nore questions that we could help

with?

DR. CHAMBERS: | just want to make sure there is
the opportunity for people--I nean, these are the questions
that we cane up with prior to starting this. |If there are

comments or if there are other questions or other things
that you believe we should have tal ked about or asked, we
woul d i ke to hear that before you | eave.

DR GATES: Dr. Bullinore?

DR BULLI MORE: We have tal ked about safety issues
wi thout really saying what we m ght do to ensure safety. |
threw sone things out earlier |ike nmeasuring accommobdative
function, sonme tests of near vision, nonitoring things |ike
school achievenent. | nean, if we are trying to retard the
grow h of the eye, is it unreasonable to neasure the height
and weight of the child? | don't know. | leave that to the
pedi atri ci ans.

| think nmeasuring visual acuity is inportant,
usi ng an age appropriate test; probably neasuring
uncorrected acuity at |east potentially as a surrogate
nmeasure. W were tal king about refractive error and we have
seen sone data on how closely that is related to uncorrected

vi sual acuity, but | guess the sponsor should have the
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option of collecting sone data to nake that point nore
conpel I'i ng.

O her things, | nmean, | am not suggesting retinal
phot ographs but tests of retinal function other than visual
acuity that we should be doing. Should we be doing tests
every year on these kids to make sure there are no early
retinal changes? | amjust thinking aloud, which is
probably a m st ake.

DR. GATES: Dr. Gorman?

DR GORVAN:  Wth this new class of agents in what
is described as a healthy popul ation, other than their one
di sease, | think that the performance of this trial wthout
a truly independent data safety nanagenent conmittee woul d
be a m st ake.

| have tal ked before about front-Ioading the
safety collection data at once a nonth, and | think that
woul d put to rest a fair nunber of ny anxieties about
enbarking on this newera. | do think nmyopia is a condition
that parents will choose to treat, and | do think that there
is a place for this drug assunming it is effective and has
few side effects. But until | get to that place I would
like to make sure that the data for the safety is collected

early and often and i ndependently revi ewed.
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DR. GATES: Any other comments? Well, | want to
t hank you, all, for attending today, and | want to thank
Novartis for their presentation. | want to thank the FDA

for their guidance with the questions, and we hope that our
time was hel pful to you, all.

DR. CHAMBERS: Again, | just want to thank
everybody for taking the tine to come and gi ve us your
comments, and for all the thought you have given before
com ng, and wi sh everybody safe travel hone. Thank you.

DR. GATES: Now we wi || adjourn.

[ Wher eupon, at 4:00 p.m, the proceedi ngs were

adj our ned. ]
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