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P-ROGCGEEDI-NGS
(8:12 a.m)

CHAlI RPERSON CHESNEY: Good norning, and ny
nane is Joan Chesney, and 1'd like to wel come everyone
to this norning's session on the use of proton punp
inhibitors for gastroesophageal reflux disease in
chil dren.

The uses of t hese agents wi t hout
appropriate |abeling has increased over the last few
years, and particularly in infants under one year of
age. The agency has developed a tenplate for
pharmaceutical agents to help direct their studies for
these agents, and the questions for us this norning
are basically threefold.

The first one has to do wth whether
efficacy studies should be considered for infants
under one year of age because gastroesophageal reflux
disease in infants manifests itself generally wth
respiratory in supraesophageal synptons as opposed to
t hose synptons in older children.

And, secondly, their question for the

commttee is that if the commttee agrees with the
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concept of efficacy studies in infants under one year
of age, are the random zed w thdrawal design studies
they' ve proposed acceptable, and what should the
endpoi nts be?

And, thirdly, are the PK and PD studies
recommended for children over one years of age
appropri ate?

So with those introductory comments, | did
want to thank the group that put together all of the
references for the commttee, which | thought were
very appropriate and focused, and for those of us not
in the area, it would have taken weeks of work to
identify these papers.

So let nme start then by asking if we could

go around the room and have everybody introduce

t hensel ves, and maybe I'I|l start with D anne.
DR MJRPHY: I'm D anne Mirphy, and I'm
the office director of the For Now, and we'll talk a

bit nore about this later, Ofice of Pediatric Drug

Devel opment and Program Initiatives.

DR RACZKOWSKI : Good norni ng. [ m
Vi ctor Raczkowski . I'm the Acting Director of the
SAG CORP
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Division of Gstrointestinal and Coagulation Drug
Products, the division that put together the proton
punp inhibitor tenplate.

DR BI RENBAUM Good norning. |'m Deborah
Bi renbaum I'm medical team leader for the new
Division of Pediatric Drug Devel opnment and one of the

medi cal officers who consulted on this project.

DR GALLO TORRES: Good norni ng. Hug
Gl |l o-Torres. | am a nedical team leader in the
Gastroi ntestinal Coagul ati on and Drug Pr oduct
Di vi si on.

DR O FALLON: Judi th O Fal I on,

bi ostatistician at the Mayo Cancer Center.

DR LUBAN: Naom Luban. I'm Vice Chair
of Laboratory Medicine and Pathology at OChildren's
Hospital National Medical Center, George Washington
Uni versity.

DR GORNAN Ri chard Gorman, pediatrician
in private practice in Ellicott Gty, Maryl and.

DR FI NK: Bob Fi nk, pediatric
pul nonol ogi st, Washi ngton, D.C

DR DANFORD: David Danford, pediatric
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cardi ol ogi st, Omaha, Nebraska.
DR SANTANA: Victor Santana, pediatric
oncol ogist, St. Jude's Children's Research Hospital in

Menphi s, Tennessee, and the University of Tennessee.

DR NELSON Robert Nelson, pediatric
critical care nedicine at Children's Hospital in
Phi | adel phi a.

CHAI RPERSON  CHESNEY: Joan  Chesney,

pediatric infectious disease, the University of
Tennessee Heal th Sci ence Center in Menphis.

DR PEREZ: Tom Perez, Executive Secretary
to this neeting.

DR EBERT: Steve Ebert, a clinica
pharmaci st in infectious diseases at Mritor Hospital
and Professor of Pharmacy, University of Wsconsin,
Madi son.

MR HUDAK:  Mark Hudak, a neonatol ogi st at
Uni versity of Florida, Jacksonville.

DR HASSALL: Good norning. FEric Hassall

pediatric gastroent er ol ogi st Vancouver, British
Col unbi a.
DR FERRY: |"m George Ferry, a pediatric
SAG CORP
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gastroenterol ogist at Baylor College of Mdicine in
Houst on, Texas.

DR GOLD I am Ben Gold, a pediatric
gastroenterol ogy, Enmory University in Atlanta, and the
Director of the Helicobacter Lab at Centers for
D sease Control in Atlanta.

DR KAUFFNAN: I'"m Ral ph Kauf f man. "' m
Director of Medical Research at Children's Hospital in
Kansas City, Mssouri, at the University of Mssouri.

I am here partly representing the Acadeny of
Pedi atri cs.

DR WLFOND: |1'mBen WIfond, a pediatric
pul monol ogi st with the National Human Genone Research
Institute and also with the Departnent of dinical
Bi oethics at the NI H

DR VWARD: I'"'m Bob Ward, a neonat ol ogi st,
Uni versity of U ah.

DR BLACKMON: Lillian Bl acknon. I'"'m a
neonatol ogi st recently retired from University of
Maryland, and |I'm partially here APP Chair, Commttee
on Fetus and Newbor n.

DR W NTER Harland Wnter, a pediatric
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gastroent erol ogi st Mass. CGener al Hospi t al for
Chil dren in Boston.

DR JAMES: Laura Janes. |'ma pediatric
pharmacol ogist at Arkansas Children's Hospital in
Littl e Rock, Arkansas.

DR SPI ELBERG And Steven Spiel berg,
Pediatric Drug Developnent at Johnson & Johnson,
representi ng PHRVA.

CHAlI RPERSON CHESNEY: Thank you, and we'l|
| et Tom Perez give the neeting statenent next.

DR PEREZ: Thank you.

Good norni ng. The follow ng announcenent
addresses the issue of conflict of interest wth
respect to this neeting and is nmade a part of the
record to preclude even the appearance of such at this
nmeet i ng.

The Food and Drug Admnistration has
prepared general matters waivers for the follow ng
speci al governnment enployees which permts them to
participate in today's discussion: Dr. Ceorge Ferry,
Dr. Robert Fink, Dr. R chard Gorman, Dr. Eric Hassall,

Dr. Naom Luban, and Dr. Victor Santana.
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A copy of the waiver statenents nmay be
obtained by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A30 of
t he Par kl awn Bui | di ng.

The topics of today's neeting are issues
of Dbroad applicability. Unlike 1issues before a
commttee in which a particular product is discussed,
I ssues of br oader applicability I nvol ve many
i ndustrial sponsors and academ c institutions.

The commttee nenbers have been screened
for their financial interests as they may apply to the
general topics at hand. Because general topics inpact
so many institutions, it is not prudent to recite al
potential conflicts of interest as they apply to each
nunber .

FDA acknow edges that there may Dbe
potential conflicts of interest, but because of the
general nature of the discussion before the commttee,
these potential conflicts are mtigated.

Wth respect to FDA's invited guests,
there are reported interests that we believe should be

made public to allow the participants to objectively
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eval uate their coments.

Dr. Lillian Blacknmon is participating as
an expert in neonatology and is not representing the
opi nions  of the National American  Acadeny  of
Pediatrics Commttee on Fetus and Newborn.

Dr. Benjamn Gold received speaker fees
from TAP Pharmaceutical, AstraZeneca, and ASAl. He is
also a scientific advisor to TAP Pharnmaceutical, Weth
AstraZeneca, and ASAI.

Dr. Laura Janmes is a co-investigator on a
Wet h- Ayers sponsored study of the pharmacokinetics,
phar macodynami cs, safety and tolerability of
i ntravenous pantoprazole in hospitalized pediatric
patients. She is consulting wth AstraZeneca
concerni ng the devel opnent of a pediatric esonetrazole
pr ogr am

| forgot ny gl asses.

Dr. Agnes St. Raynond is a full-tine
enpl oyee  of the European regulatory authority,
Eur opean Medi ci nes Eval uati on Agency. She deals wth
pre-licensing activities of medicinal products.

Dr. Steven Spielberg is Vice President,

SAG CCRP
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Pedi atri c Drug Devel opnent at Johnson & Johnson.

Dr. Robert Ward is a co-investigator for
Abbotts Ross Products Division. He also receives
consulting fees from Weth-Ayerst, MNeil Consuner
Heal t hcare, Janssen Research Foundation, and ZARS,
| ncor por at ed.

Dr. Harland Wnter is an officer of the
Children'"s Health and Nutrition Foundati on; 'S
negotiating support for an educational program wth
TAP, Weth, AstraZeneca, Janssen, Proctor & Gnble,
and Aynmpus. Dr. Wnter previously conpleted research
trials for AstraZeneca, Janssen, Proctor & Gnble,
TAP, Reliant Pharmaceuticals, Celltech and Centicore.
He is currently an investigator on trials for TAP,
Centicore, and Proctor & Ganbl e.

Dr. Wnter also consults for AstraZeneca,
TAP, and Janssen. Additionally, he is a nenber of the
Speakers Bureau for Proctor & Ganble, and receives
speaker fees from Centicore.

Further, he is a scientific advisor to
AstraZeneca, TAP, and Janssen.

Dr. Ralph Kauffrman is currently involved

SAG CCRP
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in research studies for Janssen, Bristol - Mers,
Squi bb, and Merck. He is also a scientific advisory
for MNeil Consuner Products, Johnson & Johnson, and
Pur due Phar nma.

Dr. Wal kup has contracts grants from Eli
Lilly, Weth-Ayers, Solvay, and Pfizer. He also
receives speaker fees from daxoSmthKline, Solvay,
and Janssen.

In the event that the discussions involve
any other products or firnms not already on the agenda
for which FDA participants have a financial interest,
the participants' involvenent and their exclusion wll
be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address any
current or previous financial involvement wth any
firmwhose product they may wi sh to comment upon

That concl udes the neeting statenent.

I'd also like to nake a couple of
announcenents. One, these m crophones are on all the
time. So they wll pick up whatever discussions

you're having. So everything will be on the record.

SAG CORP
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Ckay. In addition, the agenda that has
been passed out, there are two words that nmade it onto
the agenda that should have been stricken. At the
very top, CERD tenplate. | apologize to anyone who
t hought we were not com ng back from | unch. V& nust
kill any runors that FDA only works half days. So
this is going to be a | ong day.

Thank you.

CHAI RPERSON CHESNEY: Thank you, Tom

And now Dr. Mirphy is going to nmake
openi ng comments.

DR MJURPHY: Yes. Thank you.

First of all, I would Iike to wel come back
-- it's delightful to see the Pediatric Advisory
Subcomm ttee as you enter into your fifth year of
provi di ng advi ce and gui dance to the agency. That's a
pretty exciting statenent, | think, that we are now in
the situation in which we have enough issues to

di scuss pediatric drug developnment on at least an

annual basis. And as you well know, we anticipate
that you wll be neeting nore frequently in the
future.

SAG CORP
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Wth t he passage of t he Better

Pharmaceuticals for Children Act, which we w il speak
nore about tomorrow as the subcommttee wll be
participating in a training session on that. So we
will be focusing today on the result of what we are

glad to say is an evolutionary process that we're
seeing as we are able to ask for studies to be
conducted in children, learn fromthe science that is

evol ving, and cone back and seek additional input and

advi ce.

W have always said that we anticipate
this whole process will be one in which we learn, and
we will need to reevaluate what we've learned, and to

then restructure how we proceed in asking for
addi tional studies.

And the package that the division has put
together this norning for you reflects that progress
and evolution, and it's actually quite exciting to be
able to do this at this point.

I think the other point about the
di scussion this norning is that we usually have at

| east a half day of ethical issues for this commttee.
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We have not neglected that. 1'msure you're aware if
you read your package that there are ethical issues to
be discussed in the trial designs that are being
brought to you today.

So you have a very full day. Wen | saw
the questions the division had devel oped | thought we
really needed to extend the agenda to about eight
o' clock tonight, but I know Joan will keep you guys on
track and keep you noving because vyou have a
t remendous anount of worKk.

So I'm not going to say too nuch nore
except to say that the rest of today we are then going
to bring to you one of the new tasks that you have
been asked to participate in, which is the devel opnent
of work with the National Institutes of Health and the
FDA in developing a process for a priority list of
products to be studied, and these products need to be
of f patent.

For the rest of the day when we say off
patent, we're going to be referring to both off patent
and those products w thout any remaining exclusivity,

just to shorten the verbiage.

SAG CORP
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And we are al so very pleased today to have
our guests from Europe. W' ve worked extensively --
the agency has -- with many of the regulators in
Europe to be able to nove forward on a gl obal manner
of the devel opnent of products for children, and they
are going to update you on the progress that is being
made in Europe. And | think that wlill be very
interesting for the commttee to hear.

It's a very different process. If we
think our lives are conplicated, wait until you hear
about theirs.

And | will end right there except to again
say that we wish to thank everybody for being here
commtting their tine, their effort. | think that the
agency benefits trenmendously from the discussions, and
| know the science of our trial developnent benefits
from these discussions, as does the thoughtful ness of
t he et hical discussions.

And we look forward to the rest of the

day.
Thank you.
CHAlI RPERSON  CHESNEY: Thank you, Dr.
SAG CORP
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Mur phy.

W have a lot to do this norning, and |I'd
like to ask if you could hold questions for the
speakers until just before the break. If we don't
have anybody speaking in the open public hearing,
we'll have a half hour there, and if we do have
sonebody, we still may have sone extra tine there.

So if we could start with Dr. Hugo @Gall o-
Torres talking about an introduction to the proton
punp inhibitors, the witten request tenpl ate.

DR GALLO TORRES: Good nor ni ng. Thank
you for the opportunity. This is a very exciting
occasion, indeed, particularly for the opportunity of
introducing the thenme of conversation/interaction
t oday.

M/ nane is Dr. Hugo Gallo-Torres. | am a
medi cal team | eader of t he Gastroi ntestina
Coagul ation D vision.

This is an outline of the topics |I'm going
to be briefly nentioning. These titles and sone
titles will show up in the next slides.

It s inportant as an introductory

SAG CCRP
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statenment to say that the pediatric witten request is
a voluntary program -- sponsors do not have to do
it -- that provides financial incentives to conpanies
for conducting needed studies of drugs that may
produce a health benefit to the pediatric popul ati on.

The PPl tenplate for witten requests is
used in the treatnent of gastroesophageal reflux
di sease, GERD. As part of the rationale, | would like
to sinply say a coupl e of things.

Information relating to the use of PPIs
may produce a neaningful health benefit in the
treatnent of GCGERD, as we said, in the pediatric
popul ati on. Pl ease note that we have chosen CGERD
because this is nore preval ent than other indications,
such as duodenal ulcer, gastric ulcer, and so on

We al so know that proton punp inhibitors
are widely used in pediatric patients, and we know
this from published treatnment algorithns for pediatric
patients with GERD, and we also know this from the
usage data available, such as the IM5 health data
provided to you in the briefing docunent.

Two points regarding the extrapol ation of
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efficacy data. FDA regul ations permt extrapol ation
of adult efficacy data to pediatric patients when?
When there is simlar course of the disease in adults
and pediatric patients and when there is simlar drug
effects in adults and pediatric patients.

O cour se, al | of the information
supporting pediatric use also i s needed.

What |'m going to do next is to contrast
the two main age groups, that is, those who are |ess
than one years of age and those who are one year of
age or ol der.

The course of CGERD in adults, we believe,
is not sufficiently simlar to the course of
pat hol ogi cal gastroesophageal reflux in this group to
permt extrapolation for the adult efficacy data.
Therefore, the PPl tenplate does require, does request
efficacy studies in this pediatric patient group.

In the one year old group, the course of
CGERD is sufficiently simlar to the course of GERD in
adults to permt extrapol ation  of ef ficacy.
Therefore, the PPl tenplate does not request efficacy

studies in this pediatric age group.
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This is a table of the requested studies
by age group, and you can see that the studies go al
the way from neonates and pre-term infants to
pediatric patients 16 years of age.

You also notice that thick Iline here
separates the studies in patients who are |less than 20
nont hs of age versus those who are ol der.

Listed here are the conponents of the
different studies: phar macoki netics, single and
repeat dose; pharnmacodynam cs; exposures and response;
efficacy, and safety.

You notice that pharmacokinetic studies
are requested throughout for all the studies, and so
are safety studies. So these are dissimlarities that
will not be stressed any | onger.

Wat 1'd really like to do is to nention
the dissimlarities, especially the pharmacodynam c
and the efficacy conponents. As you can see fromthis
table, the PPl tenplate requests the pharmacodynam c
studies in this group and in this group, but not in
chil dren who are one year old or elder.

And the nain reason to do is because we
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believe that data from adults can be extrapolated to
this group of patients.

Smlarly, the tenplate requests fornmner
efficacy studies. These studies are to be powered for
efficacy in these two groups of patients, but not in
these for the sane reason

What | would like to do next is to briefly
di scuss sel ective individual studies by age group, and
here the handout provided to you has a l|lot of these
statements. So | will not repeat sone of them They
will just show up in the slide.

In the 12 years to 16 years of age, Study
6, there is a pharnmacokinetic and safety conponent.
The patient population is patients who have a clinical
di agnosi s of suspected GERD. The PK conponent is a
random zed pharnmacokinetic safety study of at |[east
two levels of the proton punp inhibitor for single and
repeat ed dose. Either traditional or population PK
anal ysis can be used, and repeated dose of PPl |evels
are selected on the basis of results from the PK
conponent .

Study 6 has an eight week safety conponent
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of at least 100 patients. This is a multi-center,
open | abel, nonrandom zed, eight weeks in duration
st udy.

Next one, please.

In the one year to 11 years of age group,
the PPl tenplate requests Study 5,  and this is a
phar macoki neti ¢ exposure response and safety study.
The patient population consists of patients wth
endoscopi cally proven GERD. The exposure response and
safety conponent where we request at least 80
patients, 40 of these in the one to five year and 40
in the six to 11 years of age, a nore or |less
representation of the different age groups. It is
random zed, double blind, dose ranging wth eight-week
treat ment.

It is very inportant to stress that this
study is exposure response study. It's not powered
for efficacy.

In the one nonth to 11 nonth of age of
Study 3, we have a pharnacokinetic, pharnmacodynam c
and safety study. The study population, and this is

Study 3, are hospitalized patients, candidates for
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acid suppressive therapy because of a presunptive
di agnosi s of GERD.

There's a pharnmacodynamc and safety
conponent to this study random zed at least to those
|l evels of the PPI. Changes in intragastric and/or
i ntraesophageal pH are requested. Phar macodynam c
assessnments in patients that require tube placenent or
pH nmonitoring for clinical managenent is requested.

It's inmportant to point out that the tube
pl acenent is not done for the purpose of the study.
It's not necessarily related to the protocol.

In Study 4, efficacy and safety study, the
pati ent characteristics are those of clini cal
di agnosi s of suspected GERD. It is inportant to point
out here that acute, life threatening events due to
GERD are excluded in Study 4.

And it is also inportant to point out that
resource tests used to establish the diagnosis wll be
provi ded, even though the test nmay not support the so-
cal | ed di agnosi s of suspected GERD

In the one nonths to 11 nonths of age, we

al so have a Study 4, and all I'mgoing to say here is
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that there are several publication provided to vyou,
especially from Dr. Tenple, addressing the advantages
and di sadvantages of using the treatnent of w thdrawal
desi gn.

What | should like to do is to stress
certain issues related to the design. The endpoints
in St udy 4 are supr aesophageal and ai rway
conplications associated with CGERD, CGERD signs and
synptons; growh paraneters; frequency, severity, and
duration of wheezing; and assessnment of conpliance.

Study 4 is powered for efficacy, and we
have now arrived to what we believe is probably the
nmost interesting type of studies, those studies in
neonates and pre-term infants with a corrected age
| ess than 44 weeks.

And here we have two studies, one and two.

Study 1 is a pharnacokinetic/pharnmacodynam c and
saf ety eval uation. W are the patients in this
st udy? The patients in this study are nonitored
patients admtted to a newborn intensive care unit or
a special are nursery who have evidence of obstructive

apnea, who are candi dates for acid suppressive therapy
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to treat a presunptive diagnosis of GERD, and whose
body weight is at |east 800 grans.

Thi s pharmacodynam ¢ conponent is not too
dissimlar fromthe one we saw in the one to 11 nonths
age group. Excuse ne, please.

There's a safety conponent to Study 1.
Apnea and bradycardia are assessed concurrent to pH
nmetric.

Study 2 is an efficacy and safety study.
The patient characteristics are the sane as for Study
1. Agai n, you have already seen or heard the design
of Study 4 for pediatric patients one to 11 nonths of
age.

In Study 2 the outcone neasures are
different, and rather than going through this
information that we already nentioned, | would like to
stress certain aspects of the design of Study 2, and
here they are.

Study 2 is stratified for methylxanthine
and corrected by age. In this study it's inportant to
consi der whether the patient is receiving concomtant

proki netic agent s, such as nmet ocl opr am de or
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erythronycin, theophylline agonist (phonetic). The
patient, of  course, may very well need these
medi cations, but these nedications may be confounders.
So we need to take this also into consideration.
This is a very inportant point to stress.
Patient enrollnment and efficacy 1is neasured by
obstructive apnea, and obstructive apnea is assessed
by pneunograns.

| should also Ilike to nention that
addi tional outcone neasures in the Study 2, and these
include patient discontinuations due to ineffective
treat nent, apnea as assessed by conventi ona
cardi orespiratory noni t ori ng, and nur si ng
observations, and severity of apneic episodes.

Study 2 is powered for efficacy.

Then 1'd like to nention additional safety
nmeasures, such as listed in there: overall nortality,
adver se events, i ncl udi ng co-norbidities of
prematurity and grow h.

The wi t hdrawal phase of Study 2 is
i mport ant because t he pr ot ocol will define

di scontinuation criteria due to adverse events or
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insufficient therapeutic effect, in other words,
treatnment failure.

And therapy for central apnea should be
dr opped. There's a long-term safety conponent to
Study 2.

So we have now arrived to the overal
summary, and it is inportant for wus to rate the
foll ow ng.

Nunber one, adult efficacy data cannot be
extrapol ated to pediatric patients |less than one year
of age.

Nunber  two, efficacy of proton punp
inhibitors in the treatnent of gastroesophageal reflux
disease in pediatric patients |less than one year of
age nust be established in adequate and well
controlled clinical studies briefly summarized for you
her e.

Nunber t hr ee, we believe that t he
random zed w thdrawal design can mnimze prolonged
exposure to placebo in situations where inclusion of a
placebo arm may be felt to be undesirable or not

f easi bl e.
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Nunber four, the witten request has
provisions for pronpt discontinuation from random zed
study therapy when discontinuation is felt to be
clinically appropriate.

Nunber five, for pediatric patients nore
than one year of age, the efficacy of the proton punp
inhibitor in the treatnent of GERD may be extrapol at ed
fromefficacy studies in adults.

And, finally, for al | pedi atric
popul ati ons, adequate pharnmacokinetic and safety
information i s needed.

Thank you very much for your attention.

CHAl RPERSON  CHESNEY: Thank you, Dr.
Gal | o- Torres.

And our next speaker is Dr. Eric Hassall,
who wll be speaking about pathologic pediatric
gastroesophageal reflux and clinical trial design
differences between infants under one and over one
year of age.

DR HASSALL: Good norning, everybody.
Thank you very nuch for the opportunity to speak on

this topic today.
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This is what 1'mgoing to talk about. The
outline, a little bit of background; the difficulties
in doing pediatric clinical studies; a couple of

definitions; brief nmention of conplications and goals

of treatnent; nention of prevalence and natura
hi story in di fferent age  groups; avai |l abl e
treat nents; a little Dbit about pat hophysi ol ogy

mechani sns; etiologies; acid secretions; underlying
di seases; a brief nention of pharnmacokinetics; focus
really for a little bit on endpoints; feasibility; and
for ny own view of what the requirenents are for
performance of a successful study.

The difficulties in doing pediatric
studies are as follows. |'m not going to address the
ethical i1ssues because one of the other speakers is
going to do that.

O course, we know that there are age
rel ated differences in di sease manifestations.

The fears of parents, the fears of
i nvesti gators.

Feasibility; what's practicable in various

age groups.
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The time and |abor intensiveness of
dealing with children and their famlies is sonething
definitely to be reckoned wth.

The need for flexibility. There may be
sonme studies in which certain tests mght need to be
opti ons. Certainly in one of our other studies we
built one of those, that flexibility in.

And the inexperience of pediatric centers.
As you know, the recent push for doing studies in
children will lead to sone enornous benefits, but at
the present tine, there are many centers who are just
gearing up really with expertise in order to do sone
of these studies.

A brief nention about definitions. CGERD
is atermthat's tossed around fairly loosely. | just
want to differentiate between gastroesophageal refl ux
and gastroesophageal reflux disease, GERD, in other
words, the presence of a conplication. These
conplications include esophagitis; peptic stricture;
Barrett's, which does occur in children, albeit wth
fairly low frequency; failure to thrive; pulnonary or

ENT, ear, nose and throat disease, supraesophageal;
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Sandifer's Syndrone, or torticollis.

What are the managenent goals? | think we
can agree, hopefully, that the common goals that we're
testing are to relieve synpt ons, to prevent
conplications, to heal esophagi ti s, to rmaintain
remssion, and to treat conplications.

It's going to give ny neck a break from
this side.

Ckay. A brief nention about preval ence
and natural history. Suzanne Nel son has done a couple
of terrific studies. This one, 1997, preval ence of
synptons of reflux during infancy, cross-sectional
comuni ty, practice based, alnost 1,000 healthy
chil dren bel ow 13 nont hs of age.

The infant GER questionnaire devised by
Sue Orenstein has been shortened and revised. That
only takes five mnutes rather than the approxi mte 20
m nutes that the original took. The nmain outcone
nmeasure is the reported frequency of vomting.

In terns of her results, vomting was
found to occur at Jleast once a day in half the

children below three nonths; at |east once a day in
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five percent at ten to 12 nonths; a peak frequency
occurred at about four nonths of age; and there was a
decrease from 61 percent to 21 percent between six to
seven nont hs of age.

You can see this very dramatic drop-off
between these nonths. The peak frequency of vomting
was reported to be a problem by parents, 23 percent at
six nonths and dropping off again further to 14
percent at seven nonths.

Now, I"'mnot going to quote all of Suzanne
Nel son's studies or the others, but I"mjust going to
sunmarize themto say that the natural history of the
di sease is below two years of age, very often, al nost
al ways physi ol ogical, especially below the age of six
mont hs, 90 percent resolved within 12 to 18 nonths.
These are -- |I'm sorry | left the dates of here --
data from Carr and Nel son.

Above the age of two years to adulthood,
first of all vomting above the age of two years is
never physi ol ogi c. GERD is wusually a chronic
rel apsing disease in the over two year old child, as

it is in adults.
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The presentati on, t he age rel at ed
presentations at around two to four years of age,
simlar synptons and signs to younger children.
Heartburn is very wunusual, again, from one of Dr.
Nel son' s studi es.

Above the age of eight to ten years, the

signs and synptons are simlar. Present ati on depends
on the nature. The nature of vomting may be
effortless versus forceful or projectile. The

di sposition of the child, in other words, what we do
with these children, and how we investigate them or
not differs between the fat, happy spitters, those
children who are thriving versus the unhappy,
irritable child who nmay have poor weight gain, in
ot her words, the child with a conplication.

What about available treatnents? Vel |,
the different managenents that are enployed include
expl anati on, reassurance, diet, life style, position
antacids, anticholinergics, botanicals gone out of

vogue, prokinetics. Metoclopranide is not a good drug

in children. Csapride is not available to us. I
f or got to mention erythronycin. H2  receptor
SAG CORP
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antagoni sts, and then the old standbys of prayer,
meditation, Vega therapy, and the cause of all ills,
Candi da treatnent or Candida as a problem rather.

But really what I'm going to focus on is
the treatnent of severe GE reflux disease, big |eague
CGE reflux disease, and for that we've got anti-reflux
surgery, PPIs. |"ve put endoscopic treatnent in
par ent heses because it's in its infancy, and hopeful ly
it will not make it to children for several years.

Wy is anti-reflux surgery inportant?
Excl udi ng m nor pr ocedur es, like I ngui nal
herni orrhaphy, central line placenent, in the United
States anti-reflux surgery is the combnest operation
performed by pediatric surgeons.

| should just nmention that in the years
1993 wuntil the year 2000 at our institution in
Vancouver, British Col unbi a, with the judicious
sel ection of patients and use of PPls, we have cut our
annual operation rate from 50 anti-reflux procedures
per vyear to approximately five new anti-reflux
procedures per year.

A brief word about etiologies underlying

SAG CCRP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

38

di seases and nechanisns, and |'mreally just going on
focus on underlying disorders.
W know that the conditions predisposing

to the worst CGE reflux disease are as follows:

neurologic inpairnment -- | won't go through all of the
reasons for these, but | can certainly address these
if there are questions -- neurologic inpairnent, a

variety of reasons; repaired esophageal atresia. This
is an esophagus that's never functioned properly in
utero, even if surgical continuity is established.
Chroni c | ung di sease.

And then in children who don't have
underlying systemc diseases, | believe that hiatal
hernia is a very under recognized cause of GE reflux
di sease, certainly if one knows how to recognize it
endoscopically, it is present in ny experience in
alnost every patient with Barrett's esophagus and
alnost all patients with erosive esophagitis.

And then, of course, the nechanism of
transi ent | ower esophageal sphincter relaxation.

What about acid secretion? W're talking

about using acid suppressing drugs, but what about
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acid secretion? Does it occur in children?

A couple of excellent studies that have
been done. In healthy terminfants, there is relative
hypochl orhydria only for the first zero to five years
of age, normalizing by about six to eight hours of
age. The nornmal basal acid output of 25 plus or mnus
ten mcronoles per kilo per hour approximates that in
adul ts.

Hypergastronema occurs despite nornal
acid secretion. A study by Art Euler, who | believe
is in the audience, 1977.

Paul Hyman, in Gastroenterology in 1983, a

coll eague also at UCLA with ne. Enteral feedings are
necessary for normal oxyntic mnucosal secretion. In
the purely TPN fed <child, these <children are
rel atively hypochl orhydric.

Paul Hyman also showed in 1984 that nea
stimul ated secretion occurs, but it's weaker than in
ol der infants, in other words, those above six nonths.

Again, Dr. Hyman showed this tinme in
healthy pre-term infants that basal acid output by

seven days of age was relatively low at 12 mcronol es
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per kil o-power (phonetic), increasing over the first
nmonth of life to wthin the older child and adult
ranges of about 30, again, mcronoles per kil o-power.

And very few infants are, in fact,
achl ohydric, and it's pentagastrin-fast achlorhydria
inthe first week of life.

So, in sumary, wth regard to acid
secretion, yes, pre-term and term infants do nmake
acid. So these drugs are definitely relevant to us.
Acid secretion increases rapidly to that within adult
ranges on the basis of mcro noles per kil o-power.

Pent agastrin responsiveness occurs by one
to four weeks of age. The increase in secretion
depends not on gestational age. Rather, it depends on
post nat al age.

And infants require enteral feeds for
normal acid output.

A brief word on pharnokinetics. | know
we' ve got individuals in the audi ence and speakers who
are much nore expert than | at this. ' m just going
to quote one of the studies | was involved in.

For oneprazole, and this was published by
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Tomy Anderson in our group who did the pediatric
i nternational oneprazole study, a study between six
centers in Canada, sonme centers in Europe, Britain,
and Australia, and our own international clinical
st udy.

We know that the ontogeny of netabolism
the netabolic capacity, neaning these paraneters, area
under the curve, area under the curve nornalized, the
t-half, the Orax, and the Cmax nornalized, are highest
between the ages of one and six years. W did not
study any children under the age of one year in these
studies; and that there is a gradual decline in
nmet abolic capacity wth increasing age to reach nornal
adult val ues by approxi mately 12 years.

And this accounts for the findings that
much, nuch higher doses on a per kilo basis are
required in the younger <children than in older
children and adul ts.

So if, for exanple, we extrapolate the
dose ranges that we found in our studies, for exanple,
approximately .7 to three mlligrans per kilo per day

in a 70 kilo adult, you can see what kinds of doses
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those woul d transl ate to.

And so the question is also if the PK
characteristics are simlar to the benzodi azapines,
can we extrapolate to the wunder one year of age
chil dren.

And | think now to really the neat of ny
topic today, and that is looking at the endpoints,
systens and signs and feasibility.

For the purposes of a study, in ny view,
the synptons and signs should be definitely causally
related to gastroesophageal reflux disease, nost
rel evant to patient inprovenent, sonething we want to
inprove for the patient's benefit, prevalent, highly
prevalent in the age group under study, neasurable,
hard, objective, safely accessible in the given age
group, physically accessible in the given age group.

And by feasibility, | mean the ability to
accrue an adequate nunber of patients in each age
group to retain these patients in the study, and of
course, these are integral to the success of the
st udy.

So, again, this is ny own little table
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drawn up just to see, and there may be other factors
here, just ny own view. This is not published at all.

| would propose the presenting synptons
and signs, the endpoints be subjected to at |east sone
of these tests: vomting, for exanple, frequency,;
heart burn and esophagitis.

Vell, we know that vomting is highly
preval ent. W can neasure its frequency. It's
prevalent in all age groups.

Heartburn we know is only describable in
certain age groups and certainly not in neurologically
handi capped chil dren. Esophagitis is definitely a
hard endpoint in all age groups.

Then the question is: what about the
degree of acid reflux, intraesophageal pH? |Is that
useful ?

|'ve put a check mark and a question mark
because although we <can show that intraesophageal
pH -- the degree of 24 hour acid exposure is decreased
by agents. Does that relate directly to synptons? In
our own studies, we actually showed that it did in

several nepiprazol e studies.
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And, in addi ti on, t here are sone
i nsoprazole studies that I'm aware of using the sane
met hodol ogy.

Epigastric pain and irritability. Now
we're getting onto slightly softer endpoints, nuch
nore subjective. Again, these may be the only
paraneters we have to use in such age groups, but we
must acknow edge that these are softer.

What about failure to thrift? Actual |y
weight gain is a good paraneter in young children
It's not such a good paraneter in older children
necessarily, but of <course, there are mnmany other
factors that go into it.

Then feeding problens, a very soft
endpoi nt, very sort of catch-all phrase.

Respiratory pr obl ens, supr aesophageal
probl ens, dysphagia or odynophagia are very seldom
conpl ai ned about by children. Apnea, ny own view is
that apnea is not a good endpoint for children because
it's -- and |I'm sure we'll get nore into this in
di scussi on.

My own reading of the literature is that
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there's a very poor correlation between apnea and
gastroesophageal reflux disease; also to nention that
it's exceedingly difficult to study this particular
paraneter in infants.

And then, of course, are we interested in
the degree of acid suppression, in other words, the
intragastric pH changes? In ny view we're not that
interested, other than doing PD studies, but we're not
that interested for the benefit of the particular
patient. W're not aimng to nmake the achl orhydric.
W're just aimng to decrease the anount of acid
reflux into the esophagus.

So, in sumary, ny own pr oposed
requirenents for performance of a successful study in
children are it depends on the availability of other
equal or Dbetter treatnents. This may inpact our
ability to offer placebo.

Is the question that we're  asking
worthwhile? |Is the protocol sinple? Are the tests
reliable? Are the tests not overly invasive, given
the child we're studying?

What about the parents? O course, we
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need willing parents to enroll these children, and we
need the docs to be wlling to discuss enrollnent with
parents.

And finally, as | alluded to before, we
need pediatric studies that are qualified to carry out
t he specific proposals.

So a couple of questions. Dr. @llo-
Torres has already addressed a couple of these, and
"1l just ask them as questions.

Is the age group less than the dividing
line, less than one year versus one to tw years and
up to 17 years; is this a sufficiently sensitive or
adequat e age group breakdown? Do we need others? And
what shoul d they be?

Are there indications for PPl use in all
age groups? | think that's a basic question we do

need to ask. Do we need PPls under the age of a year?

Efficacy. Can we study it in all age
gr oups? If not, can we inpute efficacy from other
st udi es? It may be very, very difficult to study

efficacy in sone age groups.

What are the appropriate study endpoints

SAG CCRP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

47

in each age group? And what are the dosages?

And of course safety in each age group.

Thank you very nuch.

CHAI RPERSON  CHESNEY: Thank vyou, Dr.
Hassal | .

Qur next speaker is Dr. Hudak, a nenber of
the commttee who's going to talk about clinical trial
design related to studies of protein punp inhibitors
in the neonate and the premature infant.

DR HUDAK: Good norni ng. |"ve been
tasked with a form dabl e nunber of assignnents here to
get done in 15 mnutes, but | just want to revi ew what
t hose issues are.

And the primary task was to talk a little
bit about the huge controversy that exists in our
field with respect to any association between apnea
and gastroesophageal refl ux. Li ke many other things
in our field, despite 20 years of intense study and
debate and literature, this is still not clear.

| was al so tasked with tal king about what
the ~current rmanagenent of apnea associ ated, R

associ ated apnea is. Is there a standard across the
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country?

And the answer to that | think you'll see
IS no.

To talk a little bit about issues wth
respect to clinical trials in this very different
popul ation of premature infants and neonates |ess than
one nonth of age.

And then finally, sone specific issues
with respect to potential trials of PPIs in this
popul ation, touching wupon sone of the <clinically
meani ngful outconme neasures and sone of the other
neasur es, short and long-term efficacy safety
neasur es.

So just to review here, gastroesophageal
reflux is, | think, when we talk about it, it neans
one of two things. One is regurgitation, and the
other is sort of just reflux that's caused by
relaxation of the |ower esophageal sphincter, and
dependi ng upon whether you're a lunper or a splitter,
you're talk about these things separately. | mean,
they clearly have different sorts of nechanisns. They

have different prognoses.
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Having |ost about four or five ties when
nmy son was about three to five nonths old, 1I'm well
aware of the regurgitation phenonenon. That's a very
self-limted one.

The actual reflux itself that nmay not
mani fest with regurgitation is typically caused by
rel axations of the | ower esophageal sphincter.

Both of these things, regurgitation and
reflux are considered to be really physiol ogi c because
they're both very, very common in premature babies and
term infants. And if you look at the information
that's been done in healthy terminfants -- and there
are articles in the handout that go through that --
the sort of incidence of reflux studied by pH probe or
other means sort of peaks at about three to five
months of age in terns of the nunber of episodes per
day; in terns of the reflux index, which is the
percent of time that the esophagus sees a pH less than
four; and in terns of the nmaxinmal duration of an
epi sode.

And then that sort of gradually abates,

but never really clears. In fact, adults have -- for
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pH probe in normal adults, you' d have reflux there
whi ch woul d be asynptomatic as well.

Now, in ternms of risk factors for reflux,
there are a nunber. Positioning and posture is very
i nport ant. Pretty nmuch everything we do in the
nursery is to encourage reflux in the premature
popul ation, and there are good reasons for that.

W tend to attenpt to restrain babies in a
careful way. There's no JCHO representatives at this
nmeet i ng. W don't use restraints. W use the word
"snuggle" or "nest" infants in a developnentally
appropri ate configurati on.

(Laughter.)

DR HUDAK: And they're very happy wth
that, but that puts them in a prone position and
sonetines with the left side down, and these are
things that tend to work against gravity and tend to
drain stomach contents up toward the LES. So those
are issues.

Positioning, of course, is sonething that
has been linked with SIDS, and this is exactly the

sort of positions that increase the risk of SIDS, but
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we all have these babies on nonitors. So we catch any
potential problem quickly.

There are a nunber of things that wll
increase gastric pressure in babies, including how
rapidly you feed babies or how rapidly babies sort of
feed thenselves; the intervals of the feedings; the
type of fornmula that may be wused, whether it's a
breast mlk or a higher osnolar type formula wll mnake
a difference.

There are abnornmalities of the abdom nal
wal | . For instance, the status post repair of
gastroschisis, you sort of close the wall and there
are forces that tend to increase gastric pressure.

Decreased | ower esophageal sphincter tone,
again, that is physiologic in premature babies. That
tone increases over tine, but at least in the early
part it tends to be quite low There are drugs that
we use, such as xanthines, in babies that wll
decrease LES tone.

Abnormal esophagus you' ve heard about in
terns of babies who have had repair of esophageal

atresia, babies with hiatal hernia, other esophagea
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abnormal i ties.

Lots of reasons that basis who are
premature  wl | have neurol ogi cal abnormalities,
whet her it's inmmturity, di smaturity, or frank
neur ol ogi cal abnornmalities or injury.

Term babi es, status post ECMO, have been
described by at Jleast one author as having an
i ncreased tendency for refl ux.

And finally, there are a nunber of factors
that can cause babies to have delayed gastric
enptying, and this, of course, will tend to increase
t he tendency to have refl ux.

In terms of the diagnosis of reflux, nost
of the tine in the nursery what we do is rely upon our
clinical observation. So if the baby sort of is in
bed and sort of has an asynptomatic spit and
necessitates a bed change, that causes a lot of
attention.

Cccasionally with babies who have feeding
rel ated bradycardia and so forth, we wll study them
nmost of the tinme with a barium swallow or upper d

series. W rarely do pH probes these days. They have
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sort of gone out of favor, at least in our area,
al t hough other institutions do use them

There are nmanonetric techniques that wll
| ook at pressure changes in the esophagus, and the
newest technique that's been witten about is this
multiple interlumnal inpedance technique, which is
much nore sensitive than a pH probe because it wl
al so detect nonacidic reflux into the esophagus. So
you can actually see bolus of material, different
| evel s of the esophagus, with this technique.

Now, the nechanisns, reported mechani sns
that cause apnea in babies who may reflux, it's clear
with healthy spitters, they have a nechanism that's
very different than infants who nmay have apnea
medi ated by a |aryngeal chenoreflex. And | tend to
bel i eve that both of these things happen. | think it
has been well described in healthy spitters that the
contraction of the diaphragmatic nuscles and the
abdom nal respiratory nuscles occurs at the sane tine
that there is a reflex closure, anatom cal closure of
the I|arynx. So that's before any gastric contents

make their way to the larynx that that happens, and
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that is followed by sone pharyngeal swallow ng and
maybe by a short period of apnea in term babies, very
brief, not invariable by any neans, and then by
coughi ng and sneezing to a variabl e degree.

Babi es who actually have reflux and get
formula or gastric contents in their larynx, it does
stimulate a laryngeal chenoreflux |eading to airway
cl osure; apnea, which may be prolonged, |asting over
ten to 20 seconds sonetines; pharyngeal swallow ng;
and attenpts to clear the airway in that respect.

so | think that really does happen, and
that's been pretty well docunented.

The question of whether or not esophagea
reflux, that is, material nakes it way sonmewhere in
t he esophagus, but not in the pharynx and not into the
| arynx, whether that is associated wth apnea, whether
it's an acidic reflux or nonacidic reflux, in ny mnd,
looking at the literature, that can't be said wth
certainty one way or the other.

Now, this is a very volumnous literature.

You only have a very small amount of literature in
the packet. There are hundreds of articles literally
SAG CORP
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over the years looking at different populations with
different techniques, nmaking different statistical
anal yses, using different neasurenents.

And basically | sort of like to summarize
my understanding, and this is all debatable, but ny
understanding of this literature is that apnea and
reflux both occur comonly in pre-term babi es. They
CO- associ at e. It is very much -- that doesn't nean
they are causally related one to the other. It's very
much like the old studies of necrotizing enterocolitis
in babies where things like unbilical artery catheters
were associated, but, in fact, NEC occurs in tiny
babies who are very sick, who have UACs or have had
UACs back then, and on careful examnation of all that
information, the UACs were not found to be a risk
factor for NEC

Simlar to the association of IVH and RDS
in pre-term babies, a very immture, very vul nerable
popul ation, co-norbidities, co-associate.

Now, the ol der studies that first
described the association of apnea with reflux really

failed to look at it carefully in terns of the
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tenporal relationshinp. That is, they found a |ot of
reflux in babies who have lots of apnea, but they
couldn't relate one event to the other.

The nore recent studies -- and | think
there are three or four in the packet -- 1|ooking at
the universe of premature infants, that is, infants
with apnea and so forth, have really been unable to
establish in the broad population any statistically
si gni fi cant correlation tenporally between acid
reflux, non-acid reflux, and apnea. And it's | ooking
at it wth pH probes, wth mltiple inpedance
techniques, or looking at just clinical regurgitation
i n babies, nursing observations, and so forth.

However, | think it's pretty clear that at
| east in selected subjects, that there is a popul ation
of babies who got fairly significant synptons, who
have apnea by definition since they' re being treated
with xanthines, that is resistant to xanthines, who do
respond to positioning, thickening of feedings, and
surgical anti-reflux procedures wth a trenmendous
di m nuti on of apnea.

And how that sort of happens is not really
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clear as a nechanistic point of view, but that's an
i nportant population to identify because | think those
are the patients who nay denonstrate sone benefit to
medi cal anti-reflux therapy.

Now, what is the current practice for
treating reflux? Well, positional therapy, postural
therapy is universal. Everybody does that.

A wvariety of feeding manipulations.
Again, | think the key here is babies who spit up have
residuals, have apnea. They go on to continuous
feedings where the feedings are put on a punp and
given over one to three hours. So it decreases the
amount of volume introduced into the stomach per unit
time, decreases gastric distension and pressure, and
the feeling is that that does in sone babies tend to
m ni mze apnea and refl ux.

Decr eased osnol arity, t hat commonl y
happens. Thickening of forrmula is very variable, very
vari abl e across the country. Sone people think with
thickening with rice cereal actually, even though you
get sone synptomatic relief, may nake the esophageal

refl ux worse.
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Medi cal t her apy. Neonat ol ogi sts are
trigger happy with drugs. One of ny mgjor tasks when
| come on service is to try to decrease the drugs from
at least 15 down to, you know, ten or sone manageabl e
anount in the pre-term baby, but comonly babies are
put on a variety of acid blockers. Ranitidine is the
one that we use now.

Csapride, before it was taken off the
formulary basically for conplications and for |ack of
efficacy, was very common. There's data in the packet
that says that, you know, 70, 80 percent of babies
were discharged on cisapride. W wused to call it
Vitamn C Anybody who had a residual would go on
cisapride. It's unbelievable.

And right now reglin (phonetic) had sort
of gone out of favor when cisapride cane in, and now
there's a trend back, | think, across the country,
t aki ng an i nf or mal survey, to nor e use  of
nmetoclopramde for treatnent of residuals, apnea,
possi bl e refl ux.

Now, specific considerations in pre-term

i nfants. This is an extrenely vul nerable popul ation
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of babies. W have to really focus a lot on the risk-
benefit considerations for any particular study.
Treatnment of one group of synptons nmay cause side
effects and adverse issues in another organ system

W at least want to see that there's sone
rational physiologic basis to treatnent so that is,
you know -- with the PPI, if the rationale is it
decreases acid production, the hypothesis would be
that that by itself would decrease sone of the perhaps
vego-vagal reflex nmechanism of apnea, and so forth,
that we haven't proved exists, or it may change the
distal esophagus so that it's nuch nore protective
agai nst refl ux. Those are very specul ative sorts of
t hi ngs.

A lot of the reflux in babies is nonacidic
because they get fed often and it's buffered. So
maki ng up a rational physiologic basis for PPl therapy
in pre-termbabies is alittle bit iffy.

And then long-term followup is obviously
very inportant. And one of the questions is what
appropriate age for long-term followup, and in ny

bias it's sonewhere between one to two years.
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There are nultiple co-norbidities and
confounders in babies that we have to recognize. It's
difficult doing studies in pre- to term babi es because
we can't ask them if they' re having nore heartburn.
They sort of don't tend to respond to those sorts of
guesti ons.

It's inportant to conduct the studies have
equi poise, and that's sonething that's often m ssing.

There's sone therapeutic skepticism about t he
intervention that you're using.

Knowi ng the natural history of the disease
is inportant in terns of timng the therapy. So if
you've got a condition that devel opnentally fades out,
you can deceive yourself into thinking the treatnent

is effective if you don't have controls.

Meani ngf ul clini cal endpoi nt's are
sonetinmes very difficult to cone up with. | think in
this case we'll talk a little bit about what those are

in this popul ation.

And then finally, the selection of the

population is critical. If you enrolled everybody
with apnea or obstructive apnea, | think you re not
SAG CORP
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likely to find an effect. I think you have to
identify patients who got |ots of apnea, unresponsive
to conventi onal t her apy, and who al so have
denonstrated reflux, whether it's acidic or non-acidic
by one of those nmeasures of analyzing it.

So just to give you one exanple of this
issue with populations, and this is perhaps stating
the obvious, but sonetinmes it's wuseful. Ve went
through about 15 vyears ago lots of studies on
serfactin and pre-term infants, and the primry
endpoint there was intact cardiorespiratory survival
that is, that the hypothesis was the surfactant would
inprove the incidence of baby surviving w thout
chroni c lung di sease.

Everyone thought that if the surfactant
dimni shed the acute respiratory disease, the babies
woul d clearly have less chronic lung disease. But we
found out the hard way that that was wong, that the
chronic lung disease by and large is a devel opnent al
phenonenon that is mninmally influenced by early |ung
di sease

The risk factors, | think, from chronic

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

62

lung disease are gestational age. Suppose for a
mnute that air |leak babies is another risk factor
that' inportant. W know that serfactin decreases air
| eak substantially. You can prove that it decreases
from 20 percent to ten percent with a population size
of 400.

Al right. If you chronic lung disease
anong kids with air leak is 75 percent instead of 50
percent, and your reduction in air leak from 20
percent to ten percent reduces that risk to 50
percent, then your chronic lung disease -- this is a
typo -- actually in that popul ation goes down from 55
to 50 percent in the whole population, taking all
coners, and to identify that wth statistica
certainty, you need thousands of babies to study.

Al right. The popul ation that would be
anenable or would respond to the surfactant in terns
of decrease in chronic lung disease is a small portion
of the overall popul ation of premature babies. So you
need lots and | ots of babies to study.

Now, neonatol ogy, again, just to sort of

state sone history. W're intense with this. W into
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instant gratification. W Jlike to get on the
bandwagon. If there's a new treatnment out there we
use it. Usually there's no investigation or little

i nvestigation, no due process.

It may get to be a standard practice, as
has happened with netoclopramde, as happened wth
cisapride, wthout there being any evidence of
efficacy and wth, in fact, 1in sone of these
circunstances there being significant safety issues
that arose | ater.

And then finally some cool er heads prevai
and go back and do the studies that show is there or
is there not efficacy or safety.

And | can put up the list here of things
that have been studied, | think, relatively poorly,
where we've sort of |earned again and again from the
history that therapies are not benign, and nost
recently with the steroid phenonenon, we've gone from
using steroids in 80 percent of babies |ess than 1,000
grans to very, very infrequently because of the
neur odevel opnental followup data that has conme out on

that popul ation that suggests that those babies have
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al palsy and other signi fi cant

ens.
of course, thi

Il sorts, but

or PPls, just

rature there

s sort of applies to

it's good to keep in

a few points. | think

is no evidence that

gastroesophageal reflux in pre-term babies, in healthy

pre-term babi es,
acconpanyi ng chr
probl ens, and so f

its outcone than

babies. So the question is:

to treat it?

Ther e

that is, babies who don't have

oni c lung di sease, neur ol ogi cal

orth, all right, is any different in

the same reflux in healthy term

why woul d you even want

is no evi dence t hat aci d

gastroesophageal reflux produces nore frequent or nore

severe either esophageal or super esophageal synptons

than non acidic
done. No one
si mul t aneousl y.

And t

r ef | ux. The

has | ooked

here is very

studi es haven't been

at t hat sort of

l[ittle evidence that

sone of the anti-reflux nedications that we use now,
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ranitidine and netoclopramde, really affect any of
the super esophageal synptons in pre-term babi es.
Very little evidence, indeed.

And so when we |look at these trials in
pre-term infants, I think selecting clinically
rel evant efficacy endpoints is inportant. | nean, |
woul d suggest sonetinmes the sinpler the better in
t hese things.

| think at the bedside, anyway, our
primary issues are significant apneas, bradycardi as,
and desaturations, and the types of interventions they
need from the nursing staff. So a baby who needs to
be bagged vi gorously, that's a si gni fi cant
conpl i cation.

Docunenting reflux or reflux episodes by
pH probe in an asynptomatic baby is not a very
signi ficant endpoint.

On the other hand, | think it's inportant
if you study these agents, you need to | ook at reflux
to start with and reflux to end with and see if you
have any effect and see if you have any change of

synpt ons.
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Secondary endpoints in these kids, clearly
| ess hospital stay would be an issue because a |ot of
these kids stay in the hospital for prolonged apnea.
Whether this mght affect the use of honme nonitors,
and whether it mght alter their profile of discharge
nmedi cati ons, other agents that they mght not have to
have i f they're on a successful anti-refl ux
medi cati on.

In ternms of safety, the things are grow h.

Infection is an inportant one because suppression of
gastric acid nmay have sone ramfications in terns of
gastrointestinal flora, intestinal infections, and
what not .

Feedi ng tol erance, liver function with the
PPIs in pre-terminfants is probably inportant to | ook
at .

Various drug interactions wth other
prokinetic agents, and so forth, and a two-year
neur odevel opnent out cone.

Careful selection of the study popul ation
| alluded to is critical, and then, of course, the

study decision. | think Dr. Wlfond is going to talk
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about that some, but | think what's proposed in the WR
is a randomzed wthdrawal study, and | would be
interested in hearing everybody's thoughts about that
study versus traditional placebo controlled, which in

my mnd has a nunber of positive points associated

withit.

So |l think I"lI'l end there. Thank you.

CHAI RPERSON CHESNEY: Thank you very nuch,
Dr. Hudak. It clarified a nunber of issues for ne.

Qur next speak is Dr. WIfond, who's going
to discuss the ethical issues of wusing random zed
pl acebo controlled w thdrawal trial design in
pedi atri cs. And | understand he has a Macintosh
presentation that may take a few mnutes to set up.
Is that still correct?

Wiile we're waiting, although --

MR WLFOND: Were's the m crophone.

Wile the slides are going on, | can
actually begin ny talk just to sort of nove us al ong.

CHAI RPERSON CHESNEY: Thank you.

MR WLFOND: |'ll just probably step over

a nonent to adjust sonething as the tine cones up.
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It's a pleasure to be here. One of the
things that | was struck by listening to the last talk
was the realization that as a pul nonol ogi st who takes
care of these children after they go honme from the
nursery, that reflux nmeds. are the Ileast of our
probl ens.

W al so have enornous confusion on how to
use the nonitors thenselves, and even worse than the
reflux meds. is the use of diuretics, which an abysnal
sense of confusion. So | really applaud this group
for tackling this issue because | think it is a very
i nportant issue.

The first slide that I'll show you in a
monent will describe the six major issues that |RBs
are tasked to | ook at when they consider research, and
what I'"'mgoing to do today during ny talk is to try to
take the issue of placebo controlled trials and try to
refine it down to what | consider to be the essentia
concern or the essential issue based upon wal ki ng you
through the regulations and how the regul ati ons apply
to pediatric trials.

It look Iike I'"mabout to conme on. | guess
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not. But anyway, the == keep on thinking it's about
to happen, and then it's getting sl ow.

Essentially the general regulations for
research include six main criteria, and the first
three criteria have to do with the balancing of risk
and benefits, and clearly, that's where the issues of
pl acebos conme around, trying to not expose children to
unnecessary risks and to maxi mze safety.

Ckay. There you go. I think I can talk
pretty |oudly.

So this was the slide | nmeant to show you
bef ore. Just the first three regarded the issues of
safety and benefits.

But for the pediatric regul ations though,
we have a little nore of a conplicated design, but
where's the little pointer?

And so for pediatric regulations, we tend
to actually ask a series of questions to try and
decide how to assess the research, and the first
guestion has to do with whether there's a prospect of
direct benefit or no prospect of direct benefit.

And in addition to that categorization, we
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have to decide how nmuch risk there is and the
categori zations of risk are mnimal risk, a mnor
increase over mninmal risk, or a greater than noderate
increased risk over mnimal risk. You can see these
are sort of hard to be clear exactly what they nmean
with that al one.

But the inportance of this categorization
is that based upon which category it is, there are
addi tional considerations to address. So if there is
a prospect of direct benefit, then we have to ask the
guestion about whether the risks are justified by the
benefits, and whether or not that ratio is as
favorabl e as the alternati ves.

However, if there's no prospect of direct
benefit, then we have to look at whether the risks
represent commensurate experience and whether it
provi des vital know edge about the subject's disorder.

And certainly | think this is an area
where there's no question that | think this is a very
I nportant issue.

So the first question that we have to

decide if we want to consider how to | ook at a placebo
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controlled trial, such as the ones we're considering
here, is how to categorize that trial wthin those
regul ati ons.

And the first challenge is whether we
apply those risk categories to the entire study or to
t he individual conmponent. So do we ask the question:

should this entire trial be no prospect of direct
benefit or do we | ook at specific conponents?

And by specific conponents, | nean, you
know, | f we're doing pH probes, proton punp
inhibitors, the placebo, the blood draws, do we | ook
at each of these as a group or do we look at them
separatel y?

And the problem of looking at them as a
group, is that then the benefits of one could justify
the risks of the other. So we thought, for exanple
that there was great benefit to |ooking at PPIs. In
theory one could then justify doing liver biopsies on
children

And so, you know, | think intuitively we
have a sense that that perhaps is not the way we ought

to be doing things. It's perhaps better to |ook at
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t hi ngs as individual conponents.
So the question we have to then ask is:

how shoul d the placebo armitself be considered?

And before | get into that analysis, |
want to give you sonme what | would describe as
intuitions about placebos. I think we all have a

sense that placebos are not acceptable, particularly
i f there's an effective intervention to avoid
significant norbidity and nortality.

So, you know, we wouldn't wuse placebo
controlled trials for leukema, for neningitis, for
status epilepticus, for status asthmaticus. These are
serious enough  di seases for which there are
interventions, although not always effective, that we
woul d not consider putting a person on a placebo and
not active treatnent.

However, there are many groups that have
| ooked at the question of placebos and tried to
identify when are placebos appropriate, and the
exanples I'mgoing to give are fairly famliar. These
are from the American Acadeny of Pediatrics, '95,

Commttee on Drugs, and they suggest that when there's
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no commonly accepted therapy, if the comonly used
t herapi es has questionable efficacy, if the commonly
used therapy has significant side effects, the disease
has spontaneous exacerbations or remssions, or the
pl acebo is an add-on to established therapies. So
these are the general types of reasons that we think
t he pl acebos are acceptabl e.

So what | want to do is to try to take
these reasons and try to place them wthin the
regulations as it relates to our trial. So in order
to ook at the risks and benefits of the placebo arm
we have to clarify what would happen w thout the
trial, and that's necessary to assess the relative
risks and benefits because we have to assess them
conpared to sone baseli ne.

And so the first question we have to ask
in terns of that baseline is whether or not the
placebo arm offers a prospect of direct benefit
conpared to that standard alternative, and if that's
the case, then we would look at it under the
regul ati ons of 405.

However, if we think it does not offer a
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prospect of direct benefit, then we have to consider
whet her or not the placebo arm poses nore than m ni nal
risk or is nore than a mnor increase over m ninal
risk.

If it was nore than a mnor increase, then
t he approval process would be nuch nore conplicated.
So I'm going to nmake an assunption that when we | ook
at this trial we're going to be looking at it either
under 405 or 406.

So | think the main issue though 1is
summari zed by the | ast speaker, is that, you know, the
standard treatnment is to use a range of anti-reflux
nmeds., but as was described, that the efficacy and the
val ue of these is uncertain, although the good news is
that the risk of these drugs that are currently on the
market is relatively nodest.

However, | think it would be hard to nake
the claim at least in ny view, that putting people on
pl acebos offers them a prospect of direct benefit
conpared to what they otherwi se would be getting with
treat nment.

So the question we have to ask is whether
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the risks of the placebo arm are nore than a mnor
i ncrease over mninmal risk.

Now, | think what's rally key here, and
|'m going to go through the two studies briefly, is
that the Study No. 2 is taking people who are being
nonitored and where there are interventions avail able
for apnea. So to the extent that our endpoint is
apnea, these are people who are in a very carefully
noni tored setting.

So, you know, putting sonebody on placebo
in that setting, | think, would have less risk than if
they were in an unnonitored setting.

And, again, | think it was discussed
before, the whole approach of w thdrawal of patients
who are having concerning synptons provides another
safety way of trying to mnimze the harns.

In the Study No. 4, which were the infants
from one to four -- 11 nonths of age, rather, they
exclude children with ALTs, which I think is probably
a good thing because those are the patients who woul d
have had the nost to lose by being placed on a

pl acebo.
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However, it's conplicated, and | have to
admt this is where I'm a little in ny own mnd
unclear what to do for two reasons. One is that those
are precisely the sorts of kids that we are nost
interested in treating.

But an additional challenge though is how
do we define an ALTE because, again, seeing this in
the hospital, you know, nmany parents wll say, "MW
chil d stopped breathing."

And you ask them for how long, and they
will say an hour. And you know that's not really what
happened, and you have to really sort of wal k back and
try to sort out what was goi ng on

So | think the issue of out-patient ALTES
and how they're categorized and how people are
excluded on that basis.

So ultimately, the question about whether
the risk of being a placebo arm under these conditions
is nmore than a mnor increase under mnimal risk |
t hi nk can boil back up to the three questions.

Onhe is whether there's any unnecessary

risk that can be further identified, whether that risk
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can be mnimzed, and whether having a DMC as has been
suggested in the witten request will help that al so.

So | think that in the end whether it's no
nmore than a mnor increase is based upon a judgnent
t hat what we expect wll happen in children in the
pl acebo group.

And | think as |long as under the described
conditions, and clearly, they need to be articulated
with a little nore. So I'mreally talking nore on
general principles, but | think under the described
conditions particularly in terns of people being
noni t or ed, excluding ALTs, having a wthdrawal
program that reflux in both groups would not be
expected to cause significant harmto the children in
conparison to children in the active treatnment groups.

And | think because of that, | think the
pl acebo arm does not pose a greater than m nor

increase over mnimumrisk to these children. So this

is ny quick reading of this, and I'll be interested to
hear what people have to say, but | think the main
point I want to nake is that | don't think that

pl acebo controlled trials in this population are
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necessarily ethically problematic as long as they're
done appropriately.

' m done.

CHAI RPERSON CHESNEY: Thank you very nuch,
Dr. WIfond.

W were scheduled for an open public
hearing at 9:15. So I think we need to ask if there

is anybody that wants to speak to this issue.

DR PEREZ: W have two open public
heari ng people. First 1'd like to recognize Dr.
Gar dener .

DR GARDENER: CGood norni ng. My nane is
Jerry Gar dener, and [''m with Sci ence for

Organi zations, a scientific consulting conpany that
wor ks wi th pharnaceutical and bi ot echnol ogy conpani es,
and 1'mhere representing Science for O gani zations.

The main point 1'd like to nmake is to
suggest to the commttee that t hey consi der
enphasizing the effect of proton punp inhibitor on
gastric and esophageal pH instead of enphasizing the
phar macoki neti ¢ neasurenents.

This slide summarizes ny background and
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experi ence. | served as Chief of the D gestive
D sease Branch of the National Institutes of Health

and held the IND for oneprazole when it first becane

avai l abl e.

I f you could, go back one.

| held the IND for oneprazole when it
first becane available for human use. | " ve designed,

conducted, and analyzed results from studies with a
nunber of proton punp inhibitors, as well as histam ne
H, receptor antagonists, and |'ve analyzed data from
over 1,000 gastric and esophageal pH recordi ngs.

Next slide.

This slide summarizes the reasons that |'m
suggesting that you enphasize the effect of proton
punp inhibitors on gastric and esophageal pH instead
of the pharmacoki netics of proton punp inhibitors.

First, there's no «correlation between
phar macoki netic paraneters and effects of the drug on
gastric or esophageal pH

Second, the effect of the drug on gastric
and esophageal pH reflects the action that leads to

clinical efficacy.
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And, third, neasuring the effect of proton
punp inhibitors on esophageal pH in GERD patients can
confirmthe diagnosis.

And finally, | think that pharnmacokinetics
shoul d be assessed, but only in a limted way.

This slide illustrates typical results
from pharnmacoki netic neasurenents and pH recordings
with a proton punp inhibitor. The data given in the
| eft panel are nmedians from 26 healthy adult subjects,
and in the mddle and right panels are from 19 adult
subj ects with CGERD

The | ef t panel shows t he pl asna
concentration tine curve for a proton punp inhibitor
given just before breakfast, and as you can see, the
plasma concentration peaks at approximately four
hours, and then decreases, and there's no detectable
drug in the circulation after ten hours.

The mddle panel shows gastric acid
concentration at each hour during a 24-hour recording
peri od. The curve in blue was obtained at baseline
and the phasic decrease in acid concentration is

caused by the ingestion of neals which buffer gastric
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acid, and then this is followed by stinulation of acid
secretion and a subsequent rise in gastric acid
concentration.

The curve in prink was obtained after a
single dose of a proton punp inhibitor just before
breakfast. Three to four hours after dosing, there's
a significant decrease in gastric acid, and this
decrease persists for at |east 24 hours. Thus, even
t hough there's no detectable proton punp inhibitor in
the circulation after ten hours, there's a persistent
effect of the drug on gastric acid.

The right panel shows the esophageal acid
concentration neasured at the sane tine and then in
the sane patients as gastric acid in the m ddl e panel.

The curve in Dblue was obtained at
basel i ne, and the increase in esophageal acid
concentration results fromreflux of gastric acid into
t he esophagus during the post prandial period.

The curve in pink was obtained wth a
single dose of a proton punp inhibitor given just
before breakfast, and you can see that the drug

virtually abolished esophageal reflux in these
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patients.

So, in conclusion, this slide illustrates
that there's no correlation between the tine course of
action of a proton punp inhibitor and its
phar macoki netic tine course.

O her analyses that | won't present show
that there's no consistent correlation between any
phar macoki netic paraneter and any neasure of the
effect of the drug on gastric or esophageal pH.

Thank you.

CHAI RPERSON CHESNEY: Thank you very nuch,

Dr. Gardener, for clarifying that very inportant

I ssue.

Qur next speaker at the open public
hearing i is Dr. Kerns fromfornmerly the University of
Arkansas. |I'll let you introduce yourself now

DR KERNS: Thank you. I'"'m G eg Kerns.
|"'m Chief of dinical Pharmacology at the Children's
Mercy Hospital in Kansas Gty, Mssouri, and Professor
of Pediatrics and Pharmacology at the University of
M ssouri at Kansas City.

My coments admttedly are sonewhat
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spont aneous, hopefully will be considered, and | first
want to declare publicly that | have been a consultant
and an investigator for many conpanies that study acid
nodi fying drugs in children, which includes Merck,
Rel i ant Pharmaceuticals, Weth Ayerst, Santarus, and
pretty much if they nade one, | probably talked to
t hem

| also need to disclose publicly that I am
also a consultant to the Food and Drug Adm nistration.

So if anybody is totally conflicted, | guess that

woul d be ne.

| want commend the Advisory Commttee for
having this hearing, and particularly with respect to
taking on this topic. | think we've all heard this
nmorning a variety of things fromhow to do it, how not
to do it, how should we do it, how nuch we do it, and
perhaps just recently, perhaps we shouldn't do
anyt hi ng, as was nenti oned.

| don't know that ny view is the sane. |
think I can break ny comments down into three areas:
what we mnust do, what we should do, and then issues

about what we can do.
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First, what we nust do. From the '94
pediatric rule through the '98 rule to the Best
Pharmaceuticals for Children's Act, everyone agrees
that what we nust do is to nmake information that wll
| et use drugs in children better.

It's like the recent alignnment of the
planets if you' ve watched things in the evening where
you have a wonderful -- for those astrononers |ike Ben
ol d. Rarely do we have such concurrence about what
we nust do. The will of the Congress is clear, and
the will of the agency is clear, and the will of the
i nvesti gators.

Then the issue of what we should do to ne
really represents an incredible conundrum and | pick
that word intentionally, because there is not
agreement with regard to this particular therapeutic
category and many ot hers what we shoul d do.

| think there are sone things we can
fol | ow W should do things that are responsive to
the needs of the patients and responsive to the needs
of their famlies and responsive to the needs of the

physicians and the other health care professionals
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that are charged with providing day in and day out
care to these children.

Therapy has to be linked wth know edge,
and hopefully that know edge will give us guidance on
how to use, when to use, and when not to use.

And sonme of the success stories that have
been part of the pediatric initiative are clear with
the inplications on |abeling of sonme drugs that we
have actually | earned we probably shouldn't use.

O her than being responsive, we have to be
responsible in what we do. There are issues, ethica
i ssues, that are very concerning, and |'m speaki ng now
as an investigator concerning as we present these
studies to parents and children to solicit their
partici pation.

| would argue that as a partner and as an
advocate for children, convincing soneone to be part
of an admttedly wunderpowered study to assess
efficacy, but rather to ask questions about clinica
utility poses little advantage, little incentive to
subject the child or their famly to the rigors of an

i nvestigation where the answers may well be known.
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It's critical that we be responsible in
using the information that we have. It seens that

every day we wake up and look at a new proposal to

study a new conpound. It's like deja vu al over
agai n. And | wonder nmany tinmes is it really
necessary.

Do we utilize the information that we
learn in the next study as opposed to creating a grand
crescendo that nakes each and every study nore
onerous, nore difficult, and unnecessarily nore risky
than the one before. W have to take care and caution
with that.

And lastly, what we should do, it's clear
that we have to do things that are reasonable, and Dr.
Hassal | made excellent points in his discussion about
doing things that are reasonable and realistic and
wi |l answer the questions.

The last thing I wanted to comment on is
the issue of what we can do. W're in a wonderful
time in pediatric clinical pharnmacol ogy where we have
tools at our disposal that many of us spent years

devel opi ng, and nore years dream ng about.
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Dr. Spielberg has on many occasions tal ked
about the inportance of understanding the association
bet ween the ontogeny of drug netabolism and physi ol ogy
and linking that together to nmake responsible studies
and study designs.

| think we have to heed that prudent
advice and even turn it into a warning so that as we
make study designs of drugs like this, we're not
forgetting the things that are there for us. The
fruit doesn't always have to hang at the top of the
tree, and because of the expense and energy, we have
to be wise in making sure that the harvest targets the
i nt ended popul ati on.

Wat we can't do is engage into sone
process of docunenting clinical utility in the hopes
that we'll answer perhaps an interesting question. At
the end of the day children and their parents and
their doctors are only going to be served by the kind
of rigorous inquiry that answers to questions that are
critical to nmaking treatnent decisions. That is not
the abrogate the responsibility of regul ators.

W have the best system in the world in
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the United States, but by putting things together, we

can do it right.

And lastly, let nme nention one thing that

| hope the commttee w Il consider. On April 1st, a
draft guidance was published by FDA on exposure
response relationships. If you ve not read that
gui dance, | would argue all of you to read it.

This guidance is truly -- and | don't say
this with any lack of sincerity -- a masterful work

because it deals with the problem of identifying

a

target population and putting together the kinds of

information that we just heard from Dr. Gardener t

o

denonstrate that a drug has an effect that is or isn't

related to its plasma concentrations.

And if that effect transcends all of the

age groups, it's easy to define the dose, which at the

end of the day every pediatrician, as they contenplate
the drug, and we heard about the list of ten or 15 in
neonat ol ogy, what ' s t he neonat ol ogi st's first

question? Wat's the dose?
So | hope you would consider that.

t hank you for the opportunity to nake these comments.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

89

CHAI RPERSON  CHESNEY: Thanks you, Dr.
Ker ns.

W'll try to renmenber the four Rs,
responsi ve, responsi ble, reasonable, and realistic.

Are there any other speakers for the open
public hearing?

(No response.)

CHAI RPERSON CHESNEY: Then what | would
like to do if it's all right wwth our FDA folks is to
take ten or 15 mnutes to ask the commttee and our
invited consultants if they have questions of this
norni ng' s speakers.

No specific questions. So we'll take a --
|'msorry. Dr. Fink.

DR FINK This is, | guess, a question
for Dr. WIfond.

In terms of a withdrawal trial, it would
seem | i ke a withdrawal study, although clearly ethical
and feasible, would hide safety data. And has anyone
designed a withdrawal trial where there is a control
arm of non-di seased i nfants?

Particularly with proton punp inhibitors,
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| guess ny concern is taking away the acidic barrier
to gastrointestinal infection. If you start with the
trial design that puts all infants on the drug, how
are you going to see if it causes adverse side
ef fects?

DR WLFOND: Well, as | understand, and I
may have this incorrect, too, because it is a little
confusing, | wunderstand this wthdrawal design neans
there's a run-in phase where they're on the drug, but
then they' re random zed to either the drug or placebo,
and then based upon <certain predefined criteria,
they' re withdrawn fromthe study.

|'m asking this to the other speakers
because G| Gay was asking ne this question before
and | think we may be confused about what exactly the
trial design is.

s nmy description correct?

MR HUDAK: Yes.

DR WLFOND: Then if that's correct,
then, again, it's actually very simlar to many asthma
trials where there's an initial period on the drug

but then half are taken off. So you would be able to
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tell during that period of tine whether there were any
specific safety issues. Does that --

DR FINK Yeah, well, | don't know if
that haws ever been applied like with asthma, where
we're |looking specifically at safety. Usual ly the
safety trials are done first, and then you do a
t herapeutic or efficacy trial.

And | think it would nmask safety if you
run all infants in on the drug for a period of tine.

CHAI RPERSON CHESNEY: Dr. Nel son.

DR NELSON: I'd be interested in being
corrected, but ny understanding is that nost of the
safety data is generated by the description of the
frequency of events within the popul ation on the drug,
and that at |east the placebo designed trials are not
powered rel ative to safety consi derati ons.

So that it's unclear to ne that you would
need a placebo armfor that purpose.

DR BIRENBAUM | just want to clarify the
pl acebo controlled, random zed w thdrawal trial design
so that everyone is on the sanme page about it.

In fact, this trial design has bene
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utilized multiple times in the past for the agency
with asthma specifically as the condition being
studied, and it was used because it was determ ned
that there's a need for a placebo controlled arm but
exposing patients for prolonged periods, like three
nonths, to placebo with a condition |ike asthma woul d
be unaccept abl e.

So in such cases, all patients who are
enrolled, eligible for enrollnent into the study, are
enrolled, and receive the treatnent of study, the
study drug; for a period of tinme that is determned
woul d establish serum levels that would be correl ated
to sone treatnent effect, and after that time, if they
continue to neet certain criteria, are then randomy
assigned to either <continued study treatnment or
pl acebo, and that is the period of drug assessnent for
both efficacy and safety, and it is wusually of
duration which the population is considered to
denonstrate a |long enough period of time for efficacy
for which the study is powered and w Il hopefully
unmask strong signals or any signals of safety.

But clearly, no study could ever be
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powered to safety assessnents in the short term
They' re powered to efficacy assessnents.

This trial or any random zed w thdrawal
trial which has a placebo armis no different in its
duration of random zed wthdrawal for the placebo arm
than it would have in a standard, sinple, placebo
controlled armin which you have no run-in phase. It
woul d be a trial of the sanme duration.

The one disadvantage of this trial design
is that at the end of the day in terns of l|ong-term
followup, no patient in this study will have received
no study drug treatnent. So at the end of the day,
all patients who are |looked at from the long-term
foll owup assessnment will have received study drug.

CHAI RPERSON CHESNEY: Dr. Fink.

DR FINK Then | guess ny question
specifically wth that design is for safety issues,
why don't you also include a control group that is a
non-di sease, particularly in premature infants or
neonates, a control group that is simlar gestationa
age without CGERD to look for -- to enhance your

ability to detect safety signals.
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DR BIRENBAUM It's an interesting point.

However, confounders of that other arm may include

whatever else mght be the characteristics of that

nontreated arm So it mght not be any different than

looking at a historical control, except that the
concurrent time period m ght be hel pful

But, yeah, that mght be sonmething to
consi der.

CHAI RPERSON  CHESNEY: Are there any
questions specifically directed for the speakers? Dr.
Bl acknon.

DR BLACKMON: | wanted to clarify
sonmething with Dr. WIfond because as | listened, it
seened to nme the inplication was that the active
treatnent arm didn't carry a risk, that your concern
was Wth risks associated wth placebo, and |1'd just
like you to speak to that.

DR WLFOND: That's not what | neant. So
I'm glad you clarified that. What | neant was by
focusing on the placebo arm | was trying to suggest
that for the placebo arm where there was no specific

prospect of benefit for those individuals, that then
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the i ssues would be how great is the risk.

For the treatnent arm where there is a
prospect of direct benefit, then it's an issue of just
bal ancing the benefits wth the risks. But | wasn't
trying to address that question. I was really
focusing nore on the placebo group.

DR BLACKMON: But, again, that inplies
that the only potential benefit is with the treatnent,
and if you truly have not commtted that this
treatnent is the treatnent of choice, then how can you
infer that that's the only group that gets a chance at
benefit?

DR W LFOND: I think what you're getting
at is that risk and benefits are two sides of the same
coin, and you can describe benefits as negative risks
or risks with a negative benefit.

And so you're right. It gets very
conplicated in terns of how you want to look at it,
and | think you could look at it either way. But from
the point of view of one way of trying to interpret
the regulations is to say that, you know, the

alternative to these kids also is not being in the
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trial. Then they can do -- being in the placebo group
itself doesn't offer them a benefit conpared to if,
for exanple, the parents wanted to not be in the tria
and al so not be on the drug. they could do that also.

So it's not clear that there's a specific
benefit to be in the trial itself for that group

DR VARD: But if there is any adverse
effect associated with the nedication, the absence of
that adverse effect it seens to ne a benefit.

DR W LFOND: | don't disagree with that.

Again, it really is that issue of how do you choose

to look at and define it, and | think that, one, |
guess what | would say in spite of the analysis |
presented, | also do think it would be feasible to --

actually in the few tinmes I've tried this, regardl ess
of which category of the regulations you use, you cone
out wth the same answer. So it's not clear to ne
that you actually cone up with different intuitions
about what the appropriate decision is.

DR BLACKMON:  And the last point I'd like
to make is that the discussion really hasn't dealt

w th t he f act t hat there are non- medi cat i on
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interventions that Dr. Hassall covered for us that
aren't addressed in the protocol. So that the placebo
arm does get the benefit of what we do know about
ot her nmechani sns for controlling refl ux.

DR WLFOND: Can | respond real quickly?

CHAlI RPERSON CHESNEY: Is that a specific
question for Dr. WIfond?

DR Bl RENBAUM | guess it's a general
comment. In |looking at the design and the discussions
about the design, we haven't really addressed the non-
medi cati on conponent of managenent.

CHAl RPERSON CHESNEY: | agr ee.

Are there any other questions specifically
for the speakers? And then we'll take a break. W' ve
got many, many things to tal k about.

Dr. Spielberg, you' ve had your hand up for
a while.

DR SPI ELBERG One nore question wth
respect to randomzed w thdrawal. I  think Dr.
Bi renbaum very nicely summari zed the benefits of doing
this kind of design froma safety point of view

There's also a potential benefit from an
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efficacy point of view, Bob Tenple's in Ri chnond idea
where you look for patients, particularly for
difficult to evaluate conditions, and | would posit
the G disease is probably anong the nost difficult to
eval uate the outcones, where you have a run-in period
on drug. You take patients who appear to respond.

You then randomze to w thdrawal, placebo
versus drug, to see if, in fact, that response truly
is attributable to drug, wth a relatively short
period of time to maximze safety for the patient. So
there is potential benefit.

The question | have though is for
random zed wi thdrawal designs, which | really like, it
presupposes a degree of stability of process over
tinme, and one of the things we're | ooking at here is a
very fluid population where maturation of all the
processes that we're concerned about is going on very
rapidly, but very differently anong different Kkinds.

And so | do have sone concern about this
kind of design in a situation where you have that much
variability because the Ns then go up dramatically to

actually be able to denonstrate effect.
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CHAlI RPERSON CHESNEY: One nore questions
and then our break.

Dr. Gorman, you have your hand up earlier

DR GORNAN This is a question for Dr.
Hassal |

You nentioned a dramatic decrease in the
amount of A surgery with a specific regine, but I'm
not sure | got the details of the regine, you know,
that you were treating GE reflux disease in a way that
decreased the nunmber of interventions. Dd that or
did that not include the agents we are discussing
t oday?

DR HASSALL: Yeah, there are two aspects

to that that | didn't go into, and | appreciate the

guesti on.

Basically there are tw ways that we
approach it. First of all, we work very closely with
the surgeons, the gastroenterol ogists and the

surgeons, and we have nuch nore stringent criteria for
selection of patients for surgery than we did in the
past .

So | mght send the patient to a surgeon
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for surgery. The surgeon mght cone back to nme with
questions, "D d you do this? D d you do that?" which
is not sonmet hing that happens in a ot of
institutions.

The second aspect is yes, and the main
point that you are bringing out is that, yes, since |
started using PBls in children about 1989, 1990,
around then, and we published the first study in 1993
on a group of 15 children who were refractory to all
ot her neasures. Their parents wouldn't let us take
themoff drug so dramatic was their response.

Since then we've learned how PPIs can be
used judiciously, how in sone cases reflux may be
transient, may be delayed gastric enptying from post
viral infection or whatever, but we nake patients
early surgery or long-term PPIs.

W withdraw PPIs. W see if they rel apse.
VW withdraw PPIs | ater, et cetera, et cetera.

So it's a conbination basically of better
selection for patients -- of patients for surgery or
PPIs and the use of PPIs in adequate dosage itself.

CHAI RPERSON CHESNEY:  Thank you.

SAG CCRP
202/797-2525 Washington, D.C. Fax: 202/797-2525




