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W' re scheduled for a 15 m nute break, and
plan to be back here at 25 after ten. s ny watch
correct?

So we'll start again at 25 mnutes after
ten with the questions and di scussion.

(Wher eupon, the foregoing matter went off

the record at 10:11 a.m and went back on

the record at 10:27 a.m)

CHAI RPERSON CHESNEY: W are ready to
begin the discussion, and 1'd like to turn the
m crophone over to Dr. Victor Raczkowski, who is going
to present the questions to us and al so nmaybe provide
feedback to us as to whether we can make up our half
hour .

DR RACZKOWEKI : Hel | o. ['m Dr. Victor
Raczkowski. I'mthe Acting Director of the D vision of
Gastrointestinal and Coagul ati on Drug Products.

And to answer the second question first,
in order to allow nore time for discussion, 1've
discussed it with Dr. Mirphy and the pediatric team
and we hope to extend this norning' s discussion for at

| east an hour to have adequate tine to discuss the
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proton punp inhibitor tenplate.

And let ne turn now to the questions. W
have five questions for the commttee, and the first
guestion is: can the efficacy of a proton punp
inhibitor for the treatnment of pediatric patients |ess
than one year of age be extrapolated from adults? Wy
or why not?

And as you've heard from our speakers this
norning, the pediatric proton punp inhibitor tenplate
has taken the position that efficacy cannot be
extrapol ated fromadults to pediatric patients of |ess
than a year of age.

Question nunber two gets into sonme of the
design issues of the studies, and are the designs of
the efficacy studies requested for pediatric patients
| ess than one year of age, that is, random zed, double
blind, placebo <controlled studies of a treatnent
wi t hdrawal design acceptable? And if not, please
specify the conponents of the study designs that
shoul d be changed, and please suggest an alternate
ethically acceptable trial design to establish

efficacy and safety.
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Then in Questions 3 and 4 we nove to two
different populations since we anticipate this 1is
where perhaps much or nost of the discussion will be.

Question 3 deals with neonates and pre-term infant
patients asking (a) whether the efficacy endpoints
chosen for Study 2 were acceptable, and if not, to
pl ease suggest alternative «clinically neaningful
efficacy endpoints for pathol ogical gastroesophageal
reflux in this age group

(b) asks whether the specified trial
design inclusion criteria, nonitoring, and assessnents
are adequate or not, and if not, to please suggest
alternative or additional criteria, nonitoring, and/or
assessnent s.

Three (c) asks  whet her the safety
endpoi nts chosen for Studies 1 and 2 are acceptable
and if not , pl ease suggest addi ti onal safety
endpoi nt s.

And then 3(d) asks for both the neonates
and pre-terminfants and the infants fromone nonth to
11 nonths of age for followup for at |east 12 nonths,

and so we're asking the commttee: s the duration of
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proposed followup at six and 12 nonths after
enr ol | ment for devel opnent al growh and safety
assessnents -- whether or not that's adequate, and if
not, what duration of followup safety assessnent is
recommended?

For Item No. 4, we're talking about
infants one nonth to 11 nonths of age.

Four (a), and these are basically repeats
of the previous question: are the efficacy endpoints
chosen for this study acceptable? If not, please
suggest alternative or addition clinically meaningfu
endpoi nt s?

Four (b), are the specified trial design,
i ncl udi ng criteria, noni tori ng and assessnents
adequate? And if not, please suggest alternative or
additional criteria, nonitoring and/ or assessnents.

Four (c), are the safety endpoints chosen
for Studies 3 and 4 acceptable? And if not, please
suggest additional safety endpoints.

And 4(d), is the duration of proposed
followup at six and 12 nonths after enrollnent for

devel opnental growh and safety assessnent adequate?
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And if not, what duration of followup safety
assessnent is recomended?

And finally, Question No. 5 asks about the
phar macoki netics and pharnmacodynam c  designs in
studies that we've requested, specifically asking:
are the study designs for the single and repeat dose
phar macoki netic and pharmacodynam c/ phar macoki neti c
studi es acceptable? And are there additional and/or
alternative assessnents recomended for study of
proton punp inhibitors in pediatric patients?

And | thank you, and we |look forward to a
good di scussi on.

CHAl RPERSON  CHESNEY: Thank you, Dr.
Raczkowski .

And for those of you who may not have
heard, Dr. Mirphy has given us permssion to go unti
ten o' clock tonight if that's what it takes --

(Laughter.)

CHAI RPERSON CHESNEY: -- to answer all of
t hese questions, but we can have our tinme noved to one
o'clock, and we'll postpone this afternoon's neeting

by an hour.
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So let's start with the first question.
Can the efficacy of a proton punp inhibitor for the
treatnment of pediatric patients |ess than one year of

age be extrapolated fromadults? Wy or why not?

Dr. Nel son
DR NELSON Intensivists are always
willing to junp in. A question. | was inpressed in

readi ng through the nmaterials about the differences in
presentation, synptomatology, and the like within this
popul ation, particularly which | guess they' re going
by the term supraesophageal or respiratory.

My question then is -- to sone extent
follows from Dr. Hassall's, | believe, presentation
that the hard endpoints that you suggested are
ef fi cacy endpoints that could perhaps be extrapol at ed,
such as esophagitis.

So if you presune that the change in
gastric pH has any inpact on esophagitis, to the
extent that you' re advocating a hard endpoint, | would
raise the question as to whether efficacy could be
i nferred once you' ve done t he appropri ate

phar macoki neti ¢ and phar macodynam c st udi es.
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I f, however, you're looking at t he
supr aesophageal and respiratory endpoints, it looks to
me like you could not infer that since, in fact,
that's not an adult presentation. So that would be at
least ny sort of working interpretation and question
that would then conme out of that.

CHAI RPERSON CHESNEY: Dr. Ward.

DR VWARD: In the background information,
I thought there was sonme nice description of
physi ol ogi ¢ changes that matured around six nonths of
age, and it's unclear to nme that the one-year cutoff
is appropriate, that maybe a six-nmonth cutoff m ght be
nmore appropriate to define a different popul ati on.

CHAI RPERSON CHESNEY: Dr. Kauf f man.

DR KAUFFMAN: I was inpressed wth that,
too, and it remnded nme we never do literature
searches back beyond five years, rarely, and beyond
ten years, never. But nmany, many years ago, when |
was in Mchigan, we did a study netocl opram de when it

was a new drug in infants in the first year of life

from one nonth -- two to four weeks was the youngest
ones -- up to a year of life, who presented with CGER
SAG CORP
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with conplications, not just spitting up.

And this was a random zed, double blind
pl acebo with a weak run-in on nothing, and then they
were randomzed to two arns. They either got
met ocl oparm de or not.

And si mul t aneous esophageal gastric pH was
our outcone neasure at that tinme, and then we did
secondarily parent recording at hone.

But the thing that struck me about this
study was that in infants up to about four to five
nonths of age, we <could not distinguish between
pl acebo and active drug.

In infants ol der than four to five nonths,
then we had a statistically significant difference
using this prophenetic (phonetic) agent in ternms of pH
out cones, and we speculated at that tinme that this was
due to the fact that physiologic reflux and wth
f requent feedings in the younger infants was
obscuri ng, washing out any difference in the
pat hologic reflux, and by the tinme we got to around
six nmonths, the babies we were seeing were true

pat hologic refluxers, and the drug was having a
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phar macol ogi ¢ effect.

And it fits sone of the other information
that was described this norning. This maturation
takes place around that time. So one of the risks of
[ unping one nonth to 12 nonths in one group is we're
going to wash out, if there really is a change at
around five to six nonths. W run the risk of washing
out any efficacy that we mght -- that mght exist in
that six to 12 nonth age group and not seeing it.

CHAI RPERSON CHESNEY: Thank you.

Yes, Dr. Bl acknon.

DR BLACKMON: | think one additional
reason one should use sonme caution in this is the fact
that there are so many different reasons for
conplicated reflux that occur in infants that do not

occur in adults, and the reasons, particularly the

neurologically inpaired or those wth anatomc
di sorders, woul d conf ound t he ef ficacy I ssue
substantially because it's not just acid reflux. It's

the i ssue there.
CHAlI RPERSON CHESNEY: Dr. Bl acknon, woul d

you support the six nonth cutoff that Dr. Kauffnman and
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Dr. Ward were tal king about for efficacy studies?

DR BLACKMON: I would have no problem
supporting six nonths for term infant. Quite
honestly, I'mnot sure where the breakpoint is for the

extremely pre-terminfant.

W have a whol e population of infants now
that we still don't know what their maturationa
course is, and that's by and large the infants of |ess
than 26 weeks' gestation, and they are a substanti al
part of our norbidity in the N CU.

| would say if one could ascertain a
reasonabl e break point for that group, yes, but for a
term infant, | would have no problem with the six
nont h.

CHAI RPERSON CHESNEY: Dr. Ward.

DR WARD: One of the inportant points
that Dr. Blacknon nade was these two categories, the
child wth esophtrialtresia (phonetic) and the
neurologically inpaired children that are frequently
candi dat es for fundi plications and sur gi cal
intervention, and those children, | think, are al nost

universally recogni zed as difficult to treat.
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Reflux is a significant norbidity for
them and | think we should actually think of those as
a population that may warrant specific criteria for
enrollnment in trials.

CHAI RPERSON CHESNEY: So there maght be
two subsets of patients, the nornmal term infant maybe
up to six nonths, and then the pre-term infant, and

particularly those who have significant wunderlying

di sease.

Dr. Hassall.

DR HASSALL.: If I could just speak to a
couple of the issues that were raised. | think that

under the age of a year, as far as | can | determ ne,
the only real hard endpoints are esophagitis and,
slightly less hard perhaps, failure to thrive.

| see it being very difficult to have a
good endpoint in the patient under one year of age,
assumng that we are enrolling only patients wth
GERD, in other words, with GER disease, in other
words, a conplication.

So ny response to Question 1 is | believe

one can follow esophagitis or failure to thrive, but
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they are relatively uncommon. I mean, we do see
esophagitis in the six, mybe four nonth old to 12
month old child, but they have to have pretty severe
refl ux disease.

So, again, we're talking about what's
reality in terns of being able to recruit patients to
t hese studies, and do we have enough? And certainly I
woul d doubt that we have enough to break it into a
nunber of subgroups.

The other issue that 1'd like to address
is the issue of the zero to 12 nonths. "' m not sure
that that is inportant if we are only enrolling
patients wth GERD W're not trying to enrol
patients who are thriving, who are just vomting, you
know, upwards of 95 percent of whom will get better
spont aneousl y. W specifically don't want to enroll
t hose patients.

So we really only want to enroll patients
with a conplication, and once they've (got a
conplication, then you can assess efficacy.

CHAI RPERSON CHESNEY: Yes, Dr. ol d.

DR GOLD: Actually I think Dr. Fink and
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then 1'Il go after him

CHAl RPERSON CHESNEY: Cnh, Dr. Fink.

DR FINK M comment, | guess the concern
| have as a pulnonologist and seeing the failure of
Nl SN (phonetic) to correct problens is | really don't
think we're dealing with GERD in the under six nonth
ol d. I think we're dealing wth feeding dysfunction,
and it's a much nore global issue. It includes
maturation of upper airway reflexes, ability to
swal | ow wi thout aspiration, maintenance of the airway
during sleep, and GE reflux often being one conponent
of all of those elenments of maturational and
neurol ogi c deficits.

But to cal lit GERD in the sense of gerd
in older children I think is a msnoner. So |I really
think part of the problem is definitional, and Under
six nonths really are tal king about a feeding disorder
or a feeding problem that nmay have GE reflux as part
of its synptonatol ogy.

And so | think the six-nmonth cutoff does
make sone sense, and those are beginning to start out

at that age, and the neurologically inpaired child is
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probably a poor one to study even above six nonths of
age because i f you | ook at supraglottic
mani festations, you're going to have to put in sone
very strict criteria to rule out aspiration from
above because it's sure seen in a nunber of failures
of NISN to conpl etely dissol ve synpt onat ol ogy.

CHAI RPERSON CHESNEY: Dr. ol d.

DR GOLD: Ckay. Two points. | think,
first, it's easy to nake the clear distinction -- |
think this point was well heard -- that the patients
with G anatomc abnormalities really belong in their
own special category. Those with neurologic injury
belong in their own category, and then your, quote
unquot e, nornal .

But 1'd Ilike to sort of offer sone
provocative thoughts wth respect to the issue of
defining an age, and to use ny esteened coll eague G eg
Ker ns' coin of words, I'd like three words:
responsi bl e, feasible, and applicable.

One of the things that 1'd also Iike, and
| said this to Victor in the break, is that this not

stop here, that this be a continuing and ongoing
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di al ogue.

What this wonderful set of references, |
think, highlights is a different set of perspectives
from different disciplines, that of ENT neonat ol ogy,
pul monol ogy, gastroenterol ogy, and pedi atricians about
an entity that really is still lacking clear case
definitions, is |acking good epidemology, is |acking
good issues with studies with respect to its natura
hi story.

W can't really cone to a specific
definition of the right age to do the cutoff when we
haven't really defined the case definitions and then
have followed that over tine so that we understand
what we're looking at at the six nonth, one year, two
year, and ten year ol d.

And | think we need to think about it wth
respect to responsible, feasible and applicable. Ve
need to think about it because in the end what we need
to do are studies that we can go back to our
clinicians, and those of us who are clinicians who are
going to be using these drugs anyway, we're going to

offer the information that's going to allow them to
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make appropriate and safe choices for drugs to use.

Secondl vy, for the parents of t hese
children who -- ny daughter had fairly significant
reflux, both the destroying of the ties, but also the
screamng at night -- and those that we're going to be
asking to participate when we're giving them the
informed consent formin these studies.

So | think that we need to think carefully
about our cases, whether we're comng up Wwth
definable clinical correlates and objective, validated
endpoints that then can be used in efficacy studies in
t hese particul ar age groups.

And | think because of the advancenent of
technology and the fact that we are, you know,
resuscitating prenoids at 450-500 grans, we're dealing
with a whole different set of populations that have a
whole lot of co-norbidities that either need to be
controlled for in a proper design or thought of in
terns of «contributing to the overall process of
refl ux.

CHAI RPERSON CHESNEY: Dr. Wnter.

DR WNTER  Well, | would like to really
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commend and thank Hugo and Victor and their coll eagues
for focusing this agenda on a very inportant issue for
our patients, and it's not because | have to |eave
early to go to ny daughter's senior prom that 1'm
going to cone to be somewhat definitive about ny
conmment s.

But | would propose to the voting nenbers
of the commttee that efficacy studies in premature
infants not be part of a PPl tenplate, and |I base that
on the comments that Dr. CGold nade, and | agree wth
what he sai d.

But apnea associated wth GERD is
controversi al . As an outcone neasure, it's affected
by multiple factors, including CNS devel opnent, LES
mat ur ati on, a notility, f eedi ng I ssues,
cardi opul nonary di sease, and the role of acid
suppression in treating apnea is of questionable
val ue.

And so | think that doing efficacy studies
in this population is not feasible, and | don't think
will give us the answers to those questions.

| think our responsibility to our patients
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and to their famlies is to understand the
pat hophysi ol ogy of the disease and to encourage the
NIH and the Children's Digestive Health and Nutrition
Foundation to support RFAs to answer these kinds of
guesti ons.

And probably nore inportantly, | think our
role is to educate practitioners about evidence based
medi cine and to have educational canpaigns to do that
because | have a sense what's driving the questions
that we're being asked is use and not benefit.

And so | think that we need to separate
t he question about industry sponsored tenplate for PPI
from the pathophysiology and the educational needs
that our patients need to have.

So | would urge the conmttee not to
consider efficacy in the premature infants as part of
the PPl tenplate, but rather to encourage other neans
of addressing these questions.

CHAI RPERSON CHESNEY: Dr. Wnter, |'m not
sure when you have to leave, but may | ask you a
guesti on? If we don't consider the use of PPIs in

premature infants, what population or is there any
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popul ation that you think we should |ook at efficacy

st udi es?

DR WNTER Yes. | think that we should
| ook at efficacy studies over a year of age. | think
that children over one year of age -- reflux, | think,
is a disease that begins sone tine in child -- adult

di sease begins sonetine in childhood for rmany
patients, and it's a di sease that waxes and wanes, and
the cycle of injury and repair over many, nany decades
results in conplications of GERD in both adol escents
and in adults.

So | think of the disease over a year of
age in children may be the harbinger of sequelae of
disease in older children. So those are the patients
that I woul d consider efficacized to be critical in.

And, for exanple, in children over a year
of age who have irritability, who are in pain, PPl
therapy may be effective in those patients, and that's
a population in which PPIs are being used, and it is
possible to design studies using irritability or the
evaluation of irritability as an outconme to assess

efficacy of those nedications, not in hospitalized
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patients, but in patients who we see in our office and
in whom we wuse PPIs on a regular basis as
gast roent er ol ogi st s.

You have to exclude conditions such as
allergy and food intolerance, which you can do by pH
noni t ori ng, because children who have refl ux
presumably wll have sonme abnormality in pH probe
studies, and that will also give you sone degree of PK
and PD assessnent.

So | think that's a population in whom
efficacy studies are valuable, but |I'm not convinced
that efficacy studies have a role at this point in
time in children under a year of age.

CHAlI RPERSON CHESNEY: May | just take the
speaker's prerogative and ask you one nore question?

DR WNTER  Yes.

CHAI RPERSON CHESNEY: You made the m st ake
of saying you were | eaving.

DR WNTER  No, | have until about 11:30.

CHAI RPERSON  CHESNEY: | do a nonth of
general pediatric attending every year, and this is

the population that | understand the |east about and
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the ones that get us into the nost trouble, and I'm
particularly intrigued by Dr. -- not the nost trouble,
but where we're just, you know, pulling things out of
the air -- and I"'mintrigued by Dr. Hassall's coment
that they reduced their anti-reflux surgery from50 to
five patients in one year. That's phenonenal to ne.

But 1'm also struck by how well the anti-
reflux surgery works. | nmean, sonething is being
repaired in these infants.

And | feel like if we don't address this
issue now, it's going to be several years down the
road where we still don't have anything for these
i nfants, and that's maybe a sonmewhat enotional
response, but you know, of everything that | see on
the general pediatric service now, it's these infants
that we seemto understand the | east about.

And | wondered if that would factor at all
in your decision just to |ook at efficacy over a year
of age.

DR W NTER Wll, | agree with you. I
think that this is a question that certainly needs to

be studied. I'mnot sure that this is a question that
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needs to be st udi ed by i ndustry sponsor ed
i nvestigation.

| nmean, | think that this is a very
I nportant question. It's a question that the NIH and
foundations, such as CDH&, which sponsor RFAs to
answer these kinds of questions, should be sponsoring
and shoul d be asking these questions, and there shoul d
be well defined studies to |ook at the physiology and
efficacy of these trials.

But |I'm just concerned that the size of
the studies are not going to answer the questions.
The purpose of these studies is different, and | think
that I"m just concerned that we're not going to get
the information that we want to have by requiring this
as part of a PPl tenpl ate.

That's ny notivation in saying the

st at enment .
CHAI RPERSON CHESNEY: | understand. Thank
you.
Dr. Janes.
DR JAMES. | just wanted to follow up on
Dr. Wnter's comments, and | agree with him in that
SAG CORP
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the efficacy studies are very difficult to do in the
children | ess than one year of age.

But | do not think that relieves us of our
responsibility to continue doing the pharnmacokinetic
and pharnmacodynam c eval uati ons because we know that
we can do those types of studies. W have done those
studies in HI receptor antagonists. W can use the
sane type of tenplates to study the PPIs in the
children | ess than one years of age.

So that at least at the end of the day we
have the dosing information, and we have the
devel opnental maturation information to be able to
provide to physicians and to famli es.

CHAlI RPERSON CHESNEY: Thank you.

| have Dr. Hudak, Raczkowski, and Cold, in
that order. Dr. Hudak

DR HUDAK: | guess I'd like to take a
slightly different tact to that. | think that the
studies in the premature babies for efficacy do need
to be done. Wiet her they're done as a part of a
witten request here, whether they' re funded by an HMO

or NIH or whatever, | think they desperately need to
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be done because there's no question in ny mnd that
this class of drugs will be used wth great frequency
i n neonat es.

And to do that without any information on
efficacy or safety, | think, is a mstake. W' ve gone
down that path many tine.

So as an advocate for our patients, |
think that that information is critical. As difficult
as it mght be, you know, to design the studies, | do
think that with relatively few nunber of patients you
can have information as to whether or not the therapy
is effective.

There is reason to suspend sone disbelief
her e. | think that there's reason to think that it
m ght be affected. As you point out, we don't
understand very nuch about the association of reflux
with apnea in a lot of these children.

| think there is sone evidence that there
is an association, although we can't get at it wth
the nethods we've used thus far, but | think if you
were able to denonstrate a decrease in those

supr aesophageal synpt ons with t he PPI cl ass
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medi cations, you know, that would go a long way
towards stinmulating a lot of the investigations in
terns of pathophysiology and whatnot that you allude
to.

But | think practically speaking, |ooking
at our patients, wthout studies this class of drugs
Wil be used and Wil | be used relatively
i ndiscrimnately.

CHAI RPERSON CHESNEY: Dr. Raczkowski .

DR. RACZKOWEKI : | actually have a
question, | think, for Dr. Wnter, but before | ask
the question, | just wanted to rephrase Question No. 1

inawy that may facilitate sone of the discussion
What the proton punp inhibitor tenplate
asks for in children greater than a year of age is not
formal efficacy studies. It asked for PK and PD
studies, and the assunption is there that if you know
enough about acid suppression from blood |evels and
from pharmacodynam c studies, that the disease of
gast r oesophageal reflux disease is sufficiently
simlar between kids nore than a year and above to

allow us not to have to redo formal efficacy studies
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in those kids that are greater than a year of age.

On the other hand, in kids less than a
year of age, we've taken the approach that PK/PD is
not enough; that if all you knew was about acid
suppression of these agents in that age group of |ess
than a year of age, that would not allow you to draw
any conclusions about whether the drugs really work
because the manifestations are very different in that
age group.

And so | guess the question | have for Dr.
Wnter is: do you believe that there are specific
di fferences between GERD in kids nore than a year of
age or so that would require us to do efficacy studies
or if we know enough about acid suppression in terns
of the PK and PD, is that enough?

Once we get the right dose, that gives us
a certain anount of acid suppression. Wul d that be
enough for that age group of nore than a year of age?

DR WNTER Well, first, | agree with Dr.
Janmes about the benefit of PK and PD studies in all of
the age groups. | think that that's very clear

The question about efficacy over a year of
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age, | think the pathophysiology is simlar. The
clinical presentation is sonewhat different in that
children over a year of age nmay have different
clinical synptons that need to be assessed, such as
growt h i ssues that nmay be inportant.

And children between zero and one year of
age, the outcone of irritability is a major factor
that's different than adults, but | think that the
pat hophysiology is simlar.

So that efficacy studies over a year of
age, | think, adult data is extrapable. Bet ween zero
and one, | think that there are differences in terns
of the <clinical manifestations that we should be
studying in terns of efficacy, and in premature
infants we al ready di scussed that issue.

CHAlI RPERSON CHESNEY: Dr. Gold, you were
next .

DR GOLD: | actually am not sure that |
necessarily conpletely agree. I think that we still
don't know enough about nanifestations in that over
one to 11 year group to conpletely say that we can

extrapol ate all that is learned in adults to that.
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| agree and would like to echo Dr. James
comments that | think there is the inportance of doing
the PK/PD in the |less than one because at |east wth
that we can say -- and safety -- we can say we can
offer a safe dose. Wiether or not it's effective is
not clear.

And | think, you know, your coment about
the fact that the fundo.'s (phonetic) work is an
interesting point. Fundi plication rates, when one
| ooks at the pediatric hospital information system
which is probably 32 children's hospitals across the
U.S., have risen dramatically from 1995 to the year
2000 and, in fact, have grown exponentially even
though the rate of GERD adm ssions, which is four
percent of all hospital adm ssions, as any diagnosis
in the year 2000, it has gone and exceeded that of
GERD, particularly with the fact that the |apnissen

(phonetic) now, which the first report was in '95, is

avai | abl e.

And yet you look at the literature, and
there's a conplete paucity, | guess -- that's a sort
of an oxynoron -- but there are no studies that | ook
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at outcome or long-term natural history of the
fundiplication and what you're doing long term with
t hese chil dren.

So | think that the surgeons are going to
continue to do fundiplications, and those of us who
would try to, you Kknow, use appropriate, as Dr.
Hassal | pointed out, case selection in those patients
that go to surgeons, we need to have good data that
then we can use in terns of applying appropriate
medi cal therapies and maybe non-nedi cal therapies that
will help our children both at the tinme and then | ong
term

CHAI RPERSON CHESNEY: Dr. Hassall and then
Dr. Nel son

DR HASSALL: A couple of questions. Just
to address the fundiplication issue first, there are
very -- there are lots of data in the surgica
l[iterature about the success or ot herwi se  of

fundiplication in children, and while they may work

acutely -- and | can give you these published data and

summaries on them -- the longevity of fundiplication

in all handi capped chil dren, esophageal atresia
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children, and children w thout any underlying disease
is astonishingly short.

The surgical studies go no nore out than
about five years at the absolutely maximum wth no
physi ol ogic paraneters to determne their success or
otherwise, and the failure rates within a year to two
years are staggeringly high, you know, 30, 40 percent
easily, and in the high risk groups, higher than that.

So I think we are really looking -- not
that | don't refer patients for fundiplication, but we
select them in the particular way that | nentioned
earlier.

So I think that really fundiplication has
a role, but I think that the degree of consideration
we're giving to PPIs actually in many ways speaks to
the failure of fundiplications, and even when it

wor ks, these children have sone probl ens.

lI'd just |ike to get back to Dr.
Raczkowski's questions, and that is | echo Dr.
Wnter's comments fully. In the under one year old

child, once you enroll a patient with a conplication

it doesn't matter if 90 percent, 95 percent of
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children who are healthy get better by the age of a
year or two years. W're only enrolling or thinking
about children who need PPls, hopefully, who have a
conplication

And once they have a conplication, and
especially I think we'll find if we study those under
one year olds, the great mmjority of Kkids wth
esophagitis and/or failure to thrive and/or chronic
cough, et cetera, et cetera, are going to cone from
two groups: esophageal atresia and neurologic
i npai rnment .

And in our studies, upwards of 50 to 75
percent of all of the children, even in the ol der age
groups, have cone from those groups when we sel ect out
ot hers.

So once we've got those children wth
esophageal atresia or neurologic inpairnment, | would
extrapolate to the under one year of age from one to
two years of age or three to four years of age or
eight to ten years of age if they've got esophagitis
and failure to thrive or chronic cough.

The kids under one year of age -- and |I'm
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specifically excluding pre-term infants; |I'm talKking
about zero to one. | think pre-term infants is a
di fferent discussion.

I would feel t hat one can easily
extrapol ate the pathophysiology and the consequences
of reflux in the zero to one year old fromthe tw to
three year old, fromthe older child. And we've shown
t hat PPI s in sever al st udi es, | ansopr azol e,
oneprazole, many, nmany studies, long term and short
term can treat these.

As long as it's an acid related disorder
we' ve shown that acid suppression in adequate dose can
work. So | would definitely propose assum ng efficacy
under the age of one year from not even -- perhaps
it's too scary to assune it fromadults, but fromfive
year olds, fromten year olds, from15 year ol ds.

CHAI RPERSON CHESNEY: Thank you.

Dr. Nel son

DR NELSON: That actually leads in nicely
to the comment | wanted to nake. The scientific
di scussion we're having has an underpinning of an

ethical principle, which is that children shouldn't be
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exposed to unnecessary ri sk.

And if one could extrapolate efficacy,
then you shouldn't have to do studies of efficacy that
m ght involve such risk

One concern | have is that there is, for
exanple, five drugs on the list of PPIs that are used
in this population, all of which are on the list of
having received a witten request. The question |
want to put on the table is that, in fact, we should
be wlling to extrapolate efficacy from a study in
pediatrics using the sanme disease and the sane drug
class to another study in pediatrics.

And it would concern ne if we're, in fact,
having the fifth or fourth or third conpany doi ng what
one and two had to do. The first efficacy trial for
the first drug should be applied to a nodification of
the witten request for Drug 2, Drug 3, Drug 4, Drug
5.

That's how IRBs are going to review this

W're going to see what's |abeled, what's avail abl e,
what's being used, and just ask the question: do we

really need to do this in kids for another one?
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So I think that's sonething I'd like to
put on the table that needs to be part of the
di scussi on.

CHAl RPERSON CHESNEY: Yes. Dr. Ferry.

DR FERRY: I think that ny clinical
experience is a little bit different from what Dr.
Hassall nentioned. W certainly see a ot of children
in the first year of life wth neurol ogical
i npai rnments, esophageal atresia and problens that |ead
to really severe reflux disease.

But we also see in our practice a lot of
children who are not thriving, who are drying, are
really poor feeders, irritable, all of the sane
spectrum that older children wll conplain of
heartburn, and you know, to ne it's the same di sease.

So | don't think it's just these other
conplicating diseases that are the nobst common
presentation in our own practice.

| think his point that we mght well be
able to extrapolate from older children to the one
year of age | think is a really good point. | really

think these children in every clinical sense seem to

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

135

respond the sane way a two year old, a three year old,
a five year old does.

And we can docunent the fact that they
actual ly have esophagitis. It may not be erosive. W
can docunent pH changes.

| think the question to nme really cones
back do we actually need the efficacy studies in that
group of patients.

CHAI RPERSON CHESNEY: Dr. Ferry, do you
t hi nk we need any efficacy studies in children?

DR FERRY: Vell, | think certainly when
you get down into pre-term infants, there | think
that's a different group of patients totally, but |
think, you know, if we knew the dosing -- | nean, ny
clinical judgnent tells nme these drugs have nade a
huge difference already, and there's a good bit of
data out there.

| mean, do we need efficacy? | al nost
hate to say no to that. That seens like it's probably
the wong approach, but in fact, <clinically these
chil dren respond the sane way ol der children do. Even

at three and four nonths of age, we have patients
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referred all the tinme that have failed all the
standard positioning, taking feedings. | nean, you
can take all 13 people in our group, and they are
absol utely convinced that these drugs worKk.

And we have the endpoints, you know, to
measure that already. W see esophagitis. W do end
up scoping, you know, a nunber of these children

| think dosing, you know, is inportant. |
think to ny mnd efficacy, there's a lot of data out
there that says these drugs work in this first year of
age.

CHAI RPERSON CHESNEY: Dr. Ferry and Dr.
Hassall, it sounds like you already have a wealth of
experience with these drugs, and from your vantage
point, the thing that you need is PK and PD
information. |Is that a fair statenent?

DR FERRY: One of the first studies |
ever did was on tube feeding in children with failure
to thrive in reflux because we didn't have any -- |'m
ol der than nost people here. So it goes back a |ong
ways -- and we don't do that anynore at our

institution.
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This wused to be standard treatnent.
Failure to thrive from reflux, you put them on tube
feeding, snmall vol unes. They gain weight. Thei r
reflux gets better.

W don't have to do that at all anynore
because of PPIs. | nean we just don't do it.

CHAlI RPERSON CHESNEY: Can | just wite
down the dose you're using?

(Laughter.)

CHAI RPERSON CHESNEY: Dr. Hassall.

DR HASSALL: Yeah, | think the studies
have been done. | think we already know not just from
personal experience, but from published studies that
these drugs work in older children fromone year up.

And so | don't think we need to reinvent,
to rediscover the efficacy, that these drugs are
ef fi caci ous.

| fully support Dr. Wnter and Dr. Janes
and everybody el se who said that we do need PK studies
because | see these as dosing and safety issues.

| don't see efficacy issues on the table

for children who are in the age group we're talking
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about right now.

CHAl RPERSON CHESNEY: Dr. Ward.

DR WARD: It sounds I|ike anpbng the
pediatric gastroenterologists there's relatively good
agreenent that the signs and synptons of erosive
esophagitis disease is simlar in the young infant as
it is in the older child. Wuld that be the group
that there would be agreenent that the efficacy is not
needed in that group, excluding, again, the pre-terns?

DR HASSALL: I'msorry. 1Is the question
that just --

CHAI RPERSON CHESNEY: | think the question
was: woul d you both agree that efficacy studies are
not needed in any age group which has -- and please
correct nme -- classic adult GER disease nanifested as
irritability instead of pain and sone degree of
esophagitis; that we don't need efficacy studies in
chil dren?

| didn't phrase that as well as Dr. Ward.

DR FERRY: Well, no, if | understood the
guestion, it was talking about erosive disease, and

that's not the predom nant disease in children. You
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can denonstrate esophagitis by biopsies. You can
denonstrate acid refl ux. | think erosive disease is
actually not the nost common form

DR WARD: Yes, that was probably a
neonat ol ogi st m sspeak.

(Laughter.)

DR WARD: So | guess | would say
esophagitis di sease: irritability, pain, sonetinmes
refusing feeds.

DR FERRY: Yes.

DR HASSALL.: Yeah, plain and sinple
esophagitis, histologic and/or gross, yes. But |
woul d extrapolate and say that if a disease is acid
related, then these drugs are going to work, and we
already have efficacy and safety data wth hard
endpoi nt s.

So, you know, we mght debate whether or
not respiratory disease is or is not due to acid at
all or whether it's due to volunme reflux. But if it's
an acid related disease, we already know that these
drugs work in acid related disorders, and we have pH

studies to prove that, as well as other endpoints.
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CHAl RPERSON  CHESNEY: Dr. WIfond, and
then | have Dr. James.

DR WLFOND: You know, |ooking at it from
a point or perspective, | want to echo what Bob Fink
had sai d before because | understood his comment to be
in the opposite vein, that the issue for those
children with conplex problens, and that includes sone
pul nonary mani f est ati ons, per haps sone subtl e
neurological inpairnents, are sufficiently conplex
that it nmay be even harder to tell efficacy when it
exi st s.

That's what | thought | heard you say, and
| think you were trying to make a claim that even an
attenpt at doing efficacy studies may be chall enging,
but at the very least, | think that | would want to
say that for that population, | think efficacy studies
are necessary to sort out to what extent these types
of drugs are hel pful in that popul ation.

CHAlI RPERSON CHESNEY: | had Dr. Janes

down. Do you?

Dr. Wnter.
DR W NTER: | think that what Dr. Hassall
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said is precisely the point froma G standpoint, that
if the disease is acid related and we know the right
dose to suppress acid, which is a critical conponent,
then we believe that the nedications that we have are
effective.

The question about asthma and, you know,
other pulnonary disease is nuch nore conplicated
because of the multi-factorial nature of the diseases.

And you know, | think the question is not so nmnuch
about PPl efficacy. The question is: are these
di seases acid rel ated?

And the question is whether or not that's
an appropriate thing to include in a PPl tenplate, and
that, I think, is the essence of the question.

CHAI RPERSON CHESNEY: Thank you.

Dr. Spiel berg.

DR SPI ELBERG Yeah, | think it sort of
gets to the heart of the whole thing. When we think
about extrapolation of efficacy, we have to have an
understanding of nechanism in order to be able to
extrapol ate efficacy. So clearly for the acid rel ated

issues that are clearly acid related, the issues of
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PK, adequate acid suppression, and safety and
formul ati on SO t hat you can accurately and
appropriately give a dose are really the heart of the
matter.

Wat |I'm hearing from the discussion
because | think all of us are worried about youth in
other situations, and that includes both patient
popul ati ons, such as the neonat e, and ot her
indications. |'mhearing a fair anount though that in
terme of valid endpoints to design sone of these
studies, that we really don't have them and that
brings up several issues, not only a failed study
potentially where there may be efficacy and we're just
measuring the wong thing because we don't have the
science, but it also brings up ethical issues because
if we're going to design studies with endpoints that
we really don't believe in to enroll children in such
a study when we really don't have confidence that that
study is going to give us an interpretable outcone
rai ses sonme real issues for ne.

| agree with Harland that we need those

data. W have an obligation to all of our patients in
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whoma drug like this is currently being used.

And | agree, too, that we have a |ong way
to go to develop sone of the endpoints from an NH
perspective or from a pediatric @ comuni ty

perspective, to give us endpoints we can use, Wwhich

may say -- and not to confound age popul ations and
cornicity -- it may be premature to ask for certain
types of studies wuntil, indeed, we have enough

under st andi ng.

Are these acid related? |If they are acid
related, then we'll be able to extrapol ate. If the
data show that they are not acid related and they're
still being used, then one has to question why the
drugs are being used in the first place.

So there are two levels here. One is the
desperate need to get the data, and there are a nunber
of mechani sns which have been suggested today, and
then the second is the issue and the confounder here
of the incentives.

And just to nmake some comment about use of
the Best Pharmaceuticals for Children Act and such, |

think all of us agree that because, indeed, the
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i ncentives cover the noiety as a whole, this is a good
opportunity to study conditions outside the adult
situation where efficacy studies would be needed in
uni que pedi atric di seases.

And | think this is one of the things that
was in the back of everybody's mnd, including
Congress, to give a nechanism to insure the diseases
outsi de adult di seases can be studi ed.

The flip side though is if we don't yet
have tools to adequately do those studies or if they
are questions about those tools, | think we then have

to seriously consider whether that should be part of

the tenplate or go into sonething like an NH
mechani sm which will provide those data in the |ong
run.

CHAlI RPERSON CHESNEY: Thank you.

Dr. Gorman, you had your hand up

DR GORMAN. | always dread speaking after
Dr. Spiel berg.

CHAI RPERSON CHESNEY: Sorry. Next tinme
"1l ask you first.

(Laughter.)
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DR, GORVAN.  Thank you so nuch.

| always enjoy listening to ny coll eagues
who | ook at the other end of the tel escope. They get
t he people who have been screened by the parents and
then the pediatricians and perhaps another speciali st
before the eventually end up in your special areas of
experti se.

These drugs will be used for every spitter
that conmes down the line, every fat, happy spitter. |
would be delighted to see an efficacy study with a
high rate of failure so that the pediatricians in
private practice wll learn which groups not to use
t hese drugs on because | agree that the dissem nation
of information for both successes and failure, if it
is so targeted to only be the acid di sease whi ch nakes
up sone fraction of reflux disease, then it wll be
meani ngl ess because it will get generalized as it gets

detailed out to the community as being a treatnent for

refl ux.

And reflux is Iike pornography. No one
can define, but we all know it when we see it. And
I'm listening around this table, listening for hard
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out put, hard endpoints, and | hear a few that | think
we all agree on, and then there's a lot of very fuzzy
ones that we don't agree on.

| think efficacy studies are necessary
because it wll show us our ability to define the
conditions on the way in, as well as define our
endpoi nts on the way out.

Thank you.

CHAI RPERSON CHESNEY: Dr. Nelson and then
Dr. OFallon

DR NELSON. | guess ny question woul d be:
what is the nmechanismcurrently for the di ssem nation
of the negative results of such a study? If the
clinical i ndi cations have def i ned our cases,
presumably if it's not pH related, we would end up
with a negative study. If it's negative, | nmean,
there are existing requests out there.

| didn't check to see if anybody has --
well, 1 think one has gotten exclusivity. So the
guestion would be: was that study negative? Dd it
use a clinical case definition? And if it was

negative, do pediatricians know it?
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"1l confess | didn't check the |abeling
to see if that has been dissemnated in that way, but
has that bene published as a negative study?

Because this all assunmes the negative
study would get out into the general pediatric
educational materials. So | guess that's a question
of adequate di ssem nati on.

O'ten negative studies just disappear and
don't get published and don't result in |abeling.

CHAI RPERSON CHESNEY: Dr. O Fall on.

DR O FALLON Wen | cane into this, |
was very concerned about the endpoint issue just on
the basis of all the stuff that we got from the FDA,
and today it nmade it even worse for ne listening to
the facts presented.

So | do think if you don't have good
endpoints, there's no way to get a good study. So |
think that is the major issue here.

But if you can agree that there are sone
useful, maybe not optimal, but useful endpoints,
especially for the acid associated reflux, then |

think that the suggestion of having the random zed
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wi t hdrawal study is very good.

| think that probably cones close to being
an optimal design because what's going to happen is
you're going to be able to get at sone estimte of
what percentage of the population do not respond at
all. They will never be random zed because the drug
right up front doesn't do any good for them

And the ones that do respond, then you can
withdraw, and | am assumng you would switch to a
pl acebo and do a double blind. ["m assumng that it
woul d be that sort of thing.

But if you switched half of them to a
pl acebo and continued the study, you'd get an idea
whether it was the drug that was doing it or whether
it was sone other underlying thing, such as maturation
that's going on.

So | think a random zed w thdrawal study
with a double blinded placebo deal would really help
to provide a lot of wuseful information about what's
goi ng on.

CHAI RPERSON CHESNEY: And that noves us to

the second issue, and | wanted to ask Dr. Raczkowski
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if he wanted nore input on the first question.

Dr. Fi nk, did you have sonet hi ng
addressing the first one?

DR FINK: Vell, Dr. OFallon, | guess,
just raised a red flag in ny eyes in terns of study
design, which is it's well known w th esophagitis that
if you used a withdrawal of placebo w thdrawal design,
if you take children who are synptonmatic at enroll nment
and you put them all on an effective acid bl ocking
agent for eight weeks, you're going to heal the
esophagitis in many of those children, and you wl
then get a false negative result because vyou'll
wi t hdraw t hem ont o pl acebo.

And depending on the Ilength of tine
they're on placebo, they nay be asynptomatic even
t hough the drug was highly helpful to them during the
non-random zed run-in period because your eight weeks
may heal their esophagitis.

CHAlI RPERSON CHESNEY: Excel | ent point.

Dr. Raczkowski, we haven't given you a
definitive -- | nean, nany, many concerns were raised,

and | think we all share those. Do you want us to go
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on to nunber two and assune that there's sone
popul ation or --

DR RACZKOWBKI: Well, let ne just nake a
qui ck comment. | think that the agency by and |arge
agrees that for acid related conditions, that these
are effective drugs and that, therefore, if you could
find the right dose by doing PK and PD, that that
woul d probably be sufficient.

| think that the concern is that they are
oftentines being used and for what nmay or nay not be
acid rel ated diseases, and that was the intent for the
request of the efficacy in those popul ations.

But I think the discussion has been very,
very hel pful.

CHAl RPERSON CHESNEY: Dr. Mir phy.

DR MJURPHY: Wuld it be fair to say at
this point that the discussion has indicated, as
Victor just said, that for acid related diseases we
don't need efficacy trials for any age group? |Is that
-- I"'m trying to summarize what | think I've heard
here.

And then when we get into the cutoff of
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under a year, what | thought | heard was that we
really don't think that's a good cutoff. W felt that
basically the di seases that we were discussing that we
were concerned about really were the respiratory
rel ated, pulnonary related, other diseases that occur
in the younger age group, and the issue is: what are
t hose diseases? What are those endpoints that we're
going to be looking at? And is the age cutoff six
nont hs or | ower?

So that's what |'ve sort of heard thus
far.

CHAI RPERSON CHESNEY: Dr. Hudak, maybe you
could help us with this. Do you feel like there are
situations in the premature age group in which we do
need efficacy studies for these agents?

DR HUDAK: | think the answer in ny mnd
to that is yes. | think, you know, we all struggle
with endpoints, but you conme back to the situation of
why is the clinician starting a premature baby on his
medi cati on. Ckay?

The answer is not we've got a pH probe

that shows the pH is acidic. It is not we've got
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i npedance technol ogy that shows the baby is refl uxing.
It is not that the baby is regurgitates formula on,
you know, the bed.

The reason a clinician starts the baby on
these nedications is because the baby has frequent,
serious, significant apneas, bradycardi as, and
desaturations. That is -- Bob, would you agree? -- |
nmean, that is the answer

DR WARD: That's what our survey showed.

It was pretty staggering.

DR HUDAK: Ri ght. And they don't study
to define whether it's reflux, whether reflux 1is
present or not. So what | think would be good, and I
think those are pretty hard endpoints that we deal
with clinically, and if you were to denonstrate that
this therapy reduced those episodes fromsix a day to
one a day, that is a significant inprovenent.

| think while they're doing the study
there are other things that need to be |ooked at in
terms of nmechanismto nake it efficient and to nake it
the best study possible for our patients so that we

have sone idea of what we're doing, but | think, yes,
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efficacy studies are needed, and, yes, the endpoints
are fairly clear, fairly reproducible, easy to assess
and interpret.

CHAl RPERSON CHESNEY: Dr. Ward?

DR WARD: The problem | see with that is
t he conpl ex causes of apnea and the multiple ways that
may lead to apnea as an endpoint and the multiple
di seases that may | ead to apnea as an endpoint.

Wen | had read through everything, |
thought that the wthdrawal trial, the wthdrawal
design was not a good one, but if, on the other hand,
you use apnea as the endpoint and you only continue to
study those children who have shown a positive
response, it provides enrichnent of the sanple
population, and I think it can get to the answer then
about safety and efficacy nore effectively.

This is how the drugs are being used, but
| think there will be alnbst a ten to one treated
versus responder ratio. That is, | think there wll
be a lot of kids with apnea that will not respond, but
we don't recognize that clinically.

CHAI RPERSON CHESNEY: Dr. Wnter and then
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Dr. Hassall

DR WNTER In terms of the children
between zero and one and over a year of age, | think
just to clarify what Dr. Murphy said, and | agree with
her, that if we know that a disease is acid related or
if a child has acid related disease, we can assune
that the therapy will be effective, that there was
adequate efficacy.

The chal | enge IS i dentifying t hose
patients in whomthere's acid rel ated di sease and, for
exanple, children who are irritable. Sone of those
children are going to have food allergies and they're
respond to being put on an amno acid based fornula,
and their irritability will get better.

Some of those children -- but if you
exclude those children and you identify children who
have delayed acid clearance or who have esophagitis,
then PPls shoul d be effective therapy.

The problem | have is the statenents by
t he neonatol ogi sts about the use of PPIs in children
who have apnea and bradycardia in the pre-term

infants. Because what | hear you saying is you don't
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have any effective therapy, and so because you don't
have an effective therapy and you don't have any idea
of what efficacy outconmes you need to neasure, that
you use whatever cones to mnd or whatever is
avail able, and you're not practicing evidence based
medi ci ne.

And that may be the reality of what
happens in the N CU | understand that. There's a
certain practical aspect of what you do, and sonetines
| put patients on probiotics because | think its going
to help their diarrhea, and it nmay or mnay not be
effective, but I would like to hear you define, you
know, how you would do a study that's going to answer
that question because | don't think it's necessarily
in our patients' best interest or the famly's best
interest to enroll patients in clinical trials of
efficacy in pre-term infants for which there is no
adequate outconme and for whom we're not going to get
the data by doing those studies because of all the
conf oundi ng vari abl es.

If you have a study design that wll

answer that question, then | think it's reasonable,
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but so far | haven't heard that.

CHAlI RPERSON CHESNEY: Dr. Gardener had a
question for the group or coment.

Use the hot mc.

DR PEREZ: Could you either conme to the
podium or use this other mc? Apparently the sound
person wal ked out on us.

DR GARDENER  Proton punp inhibitors have
been avail able for approximately 20 years, and there's
a great deal of intellectual fire power and expertise
from the pediatric G comunity on the panel today,
and ny question is: why haven't you answered these
gquestions if the questions are so inportant?

(Laughter.)

DR GARDENER Now, one possibility is
maybe suitable nmethods don't exist to address these
very inportant issues and to the extent that's your
answer, to what extent do you want to commt
pharmaceutical and biotech conpanies to conducting
studi es for which suitable nethods don't exist.

Oh the other hand, if your answer 1is

you've got a lot of terrific ideas and you believe
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they are good ways to address these issues, but you
can't get funding, then to the extent you think that's
the answer, then it mght be appropriate to focus on
given adequate funding, which is really what we're
tal ki ng about here -- the funding won't be an issue --
how woul d you best want to design the study.

DR W NTER: Vell, | don't want to get
going on why we don't allocate resources to children
in this country because we'll be here until past ten
o' clock tonight, but you know, | think that there's
not been a lot of interest either from industry or
from the governnent in terns of supporting clinical
trials in children, and there are a |lot of reasons for
t hat .

It's changing now, and | think it needs to
change quickly because we need to do these studies to
get these data for these patients, and, you know,

hopefully that's one of the outcones fromthis type of

a neeting.
CHAl RPERSON CHESNEY: Dr. Kerns.
DR KERNS: I'd like to question Dr.
Hudak, if | could, and please forgive ne. [I'Il try to
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phrase this without dealing with the sensitivities of
neonat ol ogi st s.

When you as a clinician nmake a decision to
commt an infant with apnea and bradycardia to a
medicine that nodifies gastric acid, what 1is your
goal ?

Now, let ne answer what | think your
answer is. Because you believe it's |less onerous for
that baby to aspirate an acidic fluid into their |ung
than it is a nonacidic fluid.

These drugs do not have any inpact that |
know of on notility, and so the driver for the
decision is always, in ny mnd, what it does to
gastric acid.

Now, maybe Dr. Ward has sone data on
show ng that changing gastric acid inpacts the anount
of tinme sonmebody refluxes. Am | mssing the
pharmacol ogy link in terns of nmechani sn®?

DR HUDAK: Let nme go back and clarify a

couple of things. One is that, first of all, |'m not

for Dr. Wnter. W're speaking for the general

neonat ol ogy conmunity. I don't think that Dr.
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Bl acknon  or Dr. Ward or I are necessarily
representative in all aspects of that conmmunity, but
we just deal with reality as we see it.

Wth respect to your particular question,
you know, on these drugs, I think that the
neonat ol ogi sts around the table would not use these
drugs in a baby who had apnea and bradycardi a because
we have no efficacy data, and we, the people around
the table here, tend to be therapeutic nihilists and
to practice evidence based nedici ne.

The reality is that | think a | arge nunber
of our profession are perhaps nore enanored by the
potential promse of the drug, and they're also
seduced by the possibility that they could do good for
their patient maybe by using this drug. W tend to be
nore restrictive.

In ternms of the study design, clearly it
gets back to the patient selection issue that |
mentioned to begin wth. | think that the criteria
for enrolling premature infants in an efficacy study
Wil clearly be persistent apnea, br adycardi a,

desaturations that are wunable to be nanaged by
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standard therapy, together wth sone evidence,
preferably, actually exclusively by pH probe that the
baby is having acid refl ux. G herwise, it's really
inpossible to justify wusing a PPl agent wth any
rationale that that's going to have any efficacy.

So | think if those criteria could be net,
| think an efficacy study could be done whether it's a
traditional placebo controlled or whether it's a run-
in, random zed w thdrawal. | think both have their

positive points, and | think that one could get sone

answer .
CHAl RPERSON CHESNEY: Dr. Ward.
DR WARD: | would disagree with that.
The other aspect is -- what we hear on rounds

frequently is a child having severe apnea needing to
be stinulated or bag mask resuscitated, and it foll ows
an enesis, and that clinical scenario plays out a |ot.
And | think to go back to Dr. Wnter's
comment, if you designed a trial in which there was a
run-in period and you then wthdrew only in those
i nfants who had shown I mpr ovenent in t he

synpt omat ol ogy that you were associating with reflux
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and esophagitis, then | think you could do an
efficient trial.

| think there wll be a large nunber
during the run-in period that do not show a response.

CHAlI RPERSON CHESNEY: Back to Dr. Murphy
and Dr. Raczkowski .

What | think I'm hearing is that we don't
need efficacy studies in children for a disease which
is clearly acid related, but we're not exactly sure
how to define always clearly "acid related.”

But what | do hear is that there are two
to three populations where we don't know whether
preemes would be, with all of the manifestations that
we hear about, would benefit by having an efficacy
study with these drugs, and also the infants wth
esophageal atresion and neurol ogic disorders, that we
m ght benefit by having efficacy studies there.

And |I'm wondering if other people would
comment on whether |1've totally msheard this, and
maybe then we can nove on to potential study designs
if these are populations in which efficacy studies

m ght be done.
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Dr. Hassall

DR HASSALL: Dr. Chesney, | was actually
making the point wth esophageal atresi al and
neurol ogic inpairnment that the studies have been done
in the two to three year olds, eight to ten year olds,
and so |'m proposing not redoing those efficacy
st udi es.

But | wondered if | could just address a
couple of the points that have been nade by other
speakers.

Just a general comment, first of all, that
acid suppressing drugs work in tw ways. They don't
just work by treating purely acid related disease and
changing the pH They decrease your 24-hour
intragastric vol une.

So if a child secretes about one cc per
kilo per hour and an adult about maybe two to two and
a half liters a day of gastric secretions, if the
pyl orus, the anti-pyloral unit is then presented with
a low gastric volunme, intragastric volunme, that wll
indirectly facilitate gastric enptying, and actually

this has been shown in a study in adults 1in
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Gastroent erol ogy about two years ago.

However, | really wanted to focus on the
issue of studying the pre-term or acutely sick
chi l dren. | think we already have a safe drug for
treating acid related disease, and that's |V
renitidine, and if you can show that IV renitidine
causes a change in intragastric pH and that is
acconpanied by a decrease in ABCs, in apneas and
bradycardias, then I'm not sure that we need to tria
in new drug because we know that renitidine is safe in
t hat age group.

As Dr. Hudak pointed out earlier, he
reduces when he's on service the drugs perhaps from 15
to ten drugs, but we're nevertheless dealing wth an
extraordinary nunber of variables, and | think to
extract fromthat drug effect that we can attribute to
PPl is going to be very difficult, not to nention the
ot her conditions that affect pre-terminfants.

So I'm not even sure we need a new drug
for this, but even then, if we docunent apneas wth
pneunograns, it's extraordinarily difficult in ny

experience and from ny reading of the literature to
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even relate that to an antecedent reflux event.

So | think we're actually dealing with two
common circunstances which overlap, and | would think
it would be extraordinarily challenging to design a
study in pre-term infants, all sick newborns, that
woul d actual ly answer the questions at hand.

And so in these circunstances, | really
don't find an answer for a useful endpoint. | think
there are just too nmany confoundi ng vari abl es.

DR WARD: Could I just respond to the
i ssue about renitidine?

There are sone neonat es who have
denonstrably or neasurably low gastric pHs in whom
very high doses of renitidine are ineffective at
raising that pH, and in those infants, they do respond
to PPls.

So there is still a subset of neonates who
will not fully respond to the H, bl ockers.

DR HASSALL: So are those published data?

DR VWARD: Don't know. It's ny personal
experience. | don't know what Mark's is.

DR HASSALL: No, no, no, just in terns of
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saying that they didn't -- | nean, we know that
tol erance does develop to IV renitidine, at least in
extrene short bowel syndr one in publ i shed
publ i cati ons.

But if you're saying that sonetines
renitidine doesn't work, but PPIs do in newborns, but
this is not on the basis of publications, right?

DR WARD: No, no. It's just sone
clinical experience.

CHAI RPERSON CHESNEY: Dr. Spielberg, and
then | have Dr. Fink and, | think, Dr. CGold, you had a
question a way back, and I didn't wite it down. Dr.
Spi el berg.

DR SPIELBERG Follow ng up on the issue
of what we know and don't know in terns of designing a
trial, Dr. Ward, you sort of indicated that if you
just took all apnea kids, maybe ten to one, other
etiologies or sonewhere in that neighborhood, do we
know enough about stratification, say, nmethylxanthine
resistant, et cetera, et cetera, to nmake any kinds of
reasonabl e judgnments of what proportion of the patient

popul ation we would define after that would likely to
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have an acid related nechanism because that has
imrediate inplications for how you design the study,
how you power it, how many patients you're going to
need, et cetera, et cetera.

If it's still a very high, false rate of
patients who are Ilikely to respond even in an
enri chment design sonme people would have responded to
pl acebo anyway. So the nunbers becone extraordinary,
and you really wonder of that population do we
currently have the technology to define any better
those kids who are really likely to respond to an acid
expressi on nechani sm

It's a question to the neonatologists
because, | nean, in terns of study design, we' ve got
to have that if we're going to nake any kind of
rational approach designing a study.

CHAl RPERSON  CHESNEY: Dr. Blacknon is
going to respond for the neonatol ogi sts.

DR BLACKMON Wl l, a suggestion. One
additional criteria for entry mght be a history of
recurrent infiltrates on X-ray not ot herw se

expl ai nabl e.
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W do have that phenonena in pre-term
i nfants. I would say the sequence of changing the
feeding, usually advancing the volune, increasing the
handling, sudden energence of these phenonena of
infiltrates, and episodes of apnea and bradycardia
that are very profound and frequently associated wth
enesis, but that is a small popul ation of patients.

In ny experience in a unit that admtted
about the range of 100 to 120 infants a year in the
less than 1,500 gram birth weight category, we m ght
encounter that two or three tines.

CHAI RPERSON CHESNEY: Dr. Fink, you had
one?

DR FINK Well, | guess ny comment -- it
addresses a little bit Dr. Spielberg s concern. The
ot her approach would be to be very enpiric and do a
random zed controlled trial in the use of PPIs in a
selected group of premature infants to see if it
decreases their tine on oxygen, decreases tine in the
nursery, decreases the incidence of apnea. Because |
don't think we can define the exact nechanisns easily

by which all of these wll occur. Yet they occur
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commonly enough that the potential of |looking at this
as a t her apeutic i ntervention m ght yield
interpretable results, and you would at |east have
def i nabl e endpoi nts.

DR SPIELBERG  The question | still have
though if you took all coners and only two or four out
of those ten had a nechanism that at all possibly
related to this, you' d never see it, and you' d |ose
the opportunity to actually define those patients who
woul d benefit just because of the nunbers.

And | don't have a good enough feel in
today's nursery situation what the expectation would
be, whether it's going to be one out of ten kids
that's going to really respond to this or two out of
ten or maybe eight out of ten, and that's what |'m
trying to get a gestalt for

DR FI NK: I guess as a pulnonol ogist,
things that have been denonstrated it is clear-cut
that acid aspiration is far worse than nonacidic
aspiration. So if you're looking at premature |ung
disease in a global sense, you could say suppression

of acidity in premature infants naybe of sone real
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| ong-term benefit in terns of their overall pul nonary
status, including apnea feeding and |ung devel opnent,
and it would be at least a tenable hypothesis wth
nmeasur abl e out cones.

CHAI RPERSON CHESNEY: And an infectious
di sease person would worry about intestinal --

DR FINK: Sure.

CHAI RPERSON CHESNEY: -- and sepsis.

(Laughter.)

CHAlI RPERSON CHESNEY: | have Dr. Gold and
Dr. Luban next. Dr. Cold.

DR GOLD: Lest we forget the advances
that have been nmade in this, again, as an |RB nenber,
Vice Chair, | think | should raise this from an
et hi cal standpoint, too. Let we forget the advances
that have been nmade by clinical efficacy studies in a
| ot of other disciplines.

W need to not conpletely dispel the fact
that doing the right thing for our patients. W don't
conpletely exclude efficacy studies. | actually
really appreciated, Dr. GCorman, your coment as the

clinician out there in the trenches in terns of what
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data is going to be inportant. Wen we talk about
what we're being responsible for, what are we going to
give information that's going to go back out to the
community physician who's got to deal wth these
parents so that they're giving safe and effective
therapy to treat diseases.

The other thing that you have to realize
is that although we've been speaking sort of from a
narrow focus, at |east as gastroenterol ogists, | nean,
there are acid related disorders that result fromacid
refluxate into the |ower esophagus that have
mani f est ati ons out si de.

Neonat ol ogi sts are tal king about apnea and
bradycar di a. I think, Dr. Fink, you' ve been alluding
to other things, and that, again, thinking about
car ef ul case selection and appropriate efficacy
studies where in those specific disorders where
adequate acid suppression actually can be a very
ef fective and safe nechanismfor preventing those.

So | think we need to think about those as
wel | in terns of how we're selecting out our

popul ations by conpletely elimnating efficacy studies
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or before we do that.

CHAI RPERSON CHESNEY: Dr. Luban.

DR LUBAN: I was just wondering if the
neonat ol ogi sts could comment at all about the use of
something like a SNAP-2 or a nodified SNAP-2 to use as
a clinical efficacy tool.

DR WARD: You nean just using the acuity

t ool ?

DR LUBAN Like a nodified acuity tool
| ater on.

DR WARD: | think, again, it's too
nonspeci fi c, and | t hi nk, agai n, back to Dr.

Spi el berg's comment earlier, is that if you begin with
a group of infants with apnea or apnea and suspected
reflux and during the run-in period you only continue

those infants in the trial who have a positive

response to your I ntervention, t hat degree of
enri chrent makes the trial actual ly, I t hi nk,
feasible, Steve, because those will be the only ones

that continue on into the detailed nonitoring during
wi t hdrawal or continuation.

CHAI RPERSON CHESNEY: Dr. W fond.
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DR W LFOND: | had three comments on
three related issues. The first is this question of
whet her or not the efficacy studies are needed, and |
think I've heard two very conflicting points of view

The first is that we don't need them because we
already know that they're efficacious, and the other
one is that we don't need them because we can never
find out whether they are efficacious.

And those are two very, very different
perspectives, and we need to -- so | guess what | want
to do is focus on at least for those groups where we
need to know about efficacy, but it's hard to do. AT
the very | east in addition to the premature
hospitalized population, I would want to rem nd people
about the category of those infants between one and 11
nonths of age, whether they're children with chronic
lung disease or the child who cones into the genera
pediatric floor because of recurrent wheezing, and
often it's blamed on reflux and they're put on anti-
refl ux neds.

| think that's a population where we are

in need of guidance. VW do things wthout know ng
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what we're doing, what we think we do.

The chal | enge though, and this is ny third
point, is that it really is hard to neasure this, and
| conpletely agree with the people who are concerned
and used the word "endpoi nts" euphem stically to nmean
we can't neasure it because | think those -- and
whatever the endpoints are, they are difficult to
neasure.

And the thing | want to get at is just if
we're talking about things related to apnea, apnea is
a very subjective neasurenent, whether it's an
observation by a nurse or by a nonitor, and | think
the details we have to grapple with, but that's not a
reason not to say that we shouldn't try to figure out
who to do it.

CHAI RPERSON CHESNEY: Dr. O Fall on.

DR O FALLON For what it's worth,
listening to this discussion, it sounds to ne |like the
children less than a year do need to be studied, but
it sounds like they need to be stratified as from one
nmonth to six nonths and then seven to 12 or sonething

like that because it does sound -- the things that
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we've seen, there's sonmething goes on at about six
months, and you're going to have to look at them
differently, separately.

DR VWARD: Can | nmake one observation
about the lack of correlation between apnea and refl ux
as neasured by pH probe? And that's the cheno reflex,
to invoke that takes a tiny volune of assets that may
not al ways be detected during a pH probe study.

And if you | ook, however, at children with
frequent apnea and denonstrated reflux, whether the
two have correlated or not , many tinmes acid
suppressi on reduces their global apnea counts, not in
every st udy.

So we nmy not have the one-to-one
correlation, but it may be our tools for neasuring
t hat .

DR FI NK Can | just make a comment?
There is a tool that exists, the Tuttle test. If you
take diluted hydrochloric acid and stow it in the
esophagus and you i nduce apnea, then you know you have
an acid sensitive infant, and it's an old test. I

don't think anybody does it anynore, but it does
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exist, and it actually has published data that | ooked

at that exact question.

CHAI RPERSON CHESNEY: What concentrati on

do they use?
DR FINK: Tenth nornmal.
CHAlI RPERSON CHESNEY: Tent h nornal ?
DR FINK:  Yeah.

DR HASSALL: The Tuttle test was

t he

predecessor of the 24-hour intraesophageal pH study.

The cheno or regal reflex induced by acid reflux was

actually only described in cats in a study -- not by

anybody called Cats, but in cats, the aninals.

(Laughter.)

DR HASSALL: By Steve -- by Tuckman and

Steve, who's the CEO of CHOP (phonetic), Steve.
PARTI Cl PANT: Al chava (phonetic).
DR HASSALL: Al chava. Thank you.

By Al chava and Tuckmnan. This is,

you

know, in the early '80s. So the Tuttle test actually

is not a provocative test. | guess it could be for

inducing respiratory disease, but, in fact, to

best of ny know edge, it just was to find pathol
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reflux, and it was filled with problens because a
child could cry and they'd get reflux. If you put a
lead hand or a non-lead hand on their belly, they
woul d get refl ux.

But I'm not aware of provocative studies
that try to induce bronchospasm with the Tuttle test
or wwth the Bernstein test, rather.

DR FI NK: It was actually |ooking at
apnea, central apnea induced by it, and | think it may
have been Dennis N el sen when he was in Uah back in
the early '80s. | think it was N elsen who actually
did publish that description.

CHAl RPERSON  CHESNEY: One of t he
interesting things that | think we heard from Dr.
Gardener and from Dr. Wnter is with respect to the
respiratory manifestations as an acid related
phenonenon is do we want to ask pharnmaceutica
conpanies to answer this question for us or is this
sonething that we should do wth other funding to
determne if there really is a rel ationship.

And | nust say | was pondering that sane

i ssue |l ast night.
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But, Dr. Mirphy and R Raczkowski, | need
sone guidance here. | feel like we've spent a |ot of
time trying to answer whether efficacy studies are
needed, but | think it's been very helpful and very
inmportant, and |'m not sure how we can go on until we
settle that issue.

DR RACZKOWEKI : Vel |, I think the
di scussion has been very hel pful, and | don't think we
need to spend any nore tinme on Question 1, but are you
saying that you feel -- if there is a need -- what |
woul d suggest in terns of answering the subsequent
guestions is just assune that efficacy studies are
necessary in this age group, and how would you go
about answering this question for the respiratory and
supr aesophageal nmani festations of these conditions?

CHAI RPERSON CHESNEY: So if we suspend our
gquestions and accept that we're not exactly sure in
what popul ati on we need efficacy studies, but if there
are sone identified popul ations --

DR RACZKOMSBKI :  Right, exactly.

CHAI RPERSON  CHESNEY: -- for exanple,

maybe the premature popul ation, then we can go on to
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Question 2. Is that a fair statenent?

DR RACZKOABKI :  Yes.

CHAl RPERSON CHESNEY: Al right. So let's
move on to Question 2, which is if we can agree at
sone future point that efficacy studies are needed in
children, is the proposed placebo controlled treatnent
wi t hdrawal desi gn accept abl e?

And several of you have already referred
to this, but comments, questions? Dr. WIfond.

DR W LFOND: "1l start off with perhaps
sonmething | didn't nmake entirely <clear in ny
presentation. You know, | do think that the notion of
having a withdrawal or escape clause is really very
valuable in terns of protecting kids from harns.

But | think the challenge, and this is
what | didn't say before, is to define exactly what
those withdrawal criteria would be. You know, are we
tal king about the frequency of apnea? Are we talKking
about recurrence of pneunoni a?

| think we have to be very clear on what
it is that we are regarding as failure for that

withdrawal criteria to work.
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CHAI RPERSON CHESNEY: Dr. Nel son.

DR NELSON: You know, as described, |
think, in the tenplate witten request, random zed
wi thdrawal study from ny perspective |ooks good. The
one questions | have is the extent to which designs
sort of nove beyond the witten request, particularly
when it begins to include invasive endpoint neasures
that are really different than the respiratory or
supr aesophageal

|RBs struggle, particularly if they're
careful about doing what Ben referred to as the
conponent analysis of risk when you' ve got invasive
endpoi nt neasures that are not nornmally perforned
clinically, and if pediatricians or pedi atric
gastroenterol ogists are not normally, for exanple,
doing followup endoscopies, the argunent then that
there is direct benefit is felt to be, in fact, false
because if there was going to be benefit, you would
have been doing followup endoscopies at that tine
anyway.

So the risk assessnent of those invasive

tests are inportant.
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Absent that in the current design, to the
extent it's |ooking at apnea and bradycardia, which is
not using invasive endpoint neasurenents, | don't see
anything difficult with the design, but the witten
request is somewhat perm ssive in using |anguages such
as "may" or "mght" and the like to where it wouldn't
excl ude addi ng an invasive outcone neasure, which many
IRBs would, 1in fact, not approve given that it
woul dn't be done clinically.

So | guess that's to say | would support
the way it's witten, but | would even strengthen the
witing to say that, in fact, efficacy endpoints that
are not necessary ought not to be included in studies
where it's, in fact, beside the point of the direct
pri mary outconme neasure of that particul ar study.

CHAlI RPERSON CHESNEY: Dr. Gorman and then
Dr. Fink, Dr. Santana.

DR GORVAN. The withdrawal design in this
particular entity suffers, in ny mnd, from several
possi ble failure points. One is maturation. Two is
sonething for the acid related diseases, healing can

occur and, therefore, would mask the effect.
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In fact, the w thdrawal met hodol ogy
suffers fromall the flaws that the crossover design
suffers from and | think those have been well
summarized in one of our International Council on
Har noni zati on docunents, where they actually define
t he concerns about crossover studies.

Having said that, the population that gets
to the point of the withdrawal study has to be very
enriched in the sense that | would |ike those people
to have been denonstrated to have tried alternative
t herapi es prior. | don't want this to be a naive
group of individuals, infants who then start on this
agent initially, and t herefore, I t hi nk t he
determnation of the inclusion and exclusion criteria
is probably much nore inportant in this particular
desi gn; t hat these people have tried feeding
mani pul ations, allergy manipul ati ons.

Perhaps at least for the acid induced
things, renitidine is another alternative prior to
bei ng put on the protein punp inhibitors.

CHAI RPERSON CHESNEY: Thank you.

Dr. Fink
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DR FINK I would like to reinforce Dr.
Gorman's remarks, but also add that | think any
witten question of the agency would probably be
premature prior to pilot feasibility studies of the
endpoints being included in the witten request having
been performed because | think what we're really
seeing here is a lack of pilot and feasibility data,
and | don't know how you can actually ask for a study
to be performed if you don't have sonme pilot and
feasibility data on the proposed endpoints.

Dr. Santana.

DR SANTANA: Well, just a general comment
that I was wondering whether the study design issues
mght be different in the neonatal population versus
the older population in terns of the population at
ri sk and the confounding factors.

| was inpressed by the discussion with the
neonatol ogist this norning trying to define the
endpoi nt s, how that popul ati on IS not very
honogeneous, whereas | have always thought in a
wi thdrawal type study you really start off with a

popul ation that's very simlar, very honogeneous, and

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

183

then it allows you in this initial period to define
the benefit very clearly.

Now, |I'm not sure that the neonatol ogy
population with all of the risk factors that we've
heard this norning, whether that study design would
benefit them that a different, alternative design,
standard placebo, up front control trial wthout the
wi thdrawal phase nmay be nore appropriate for that
popul ati on because of the endpoints there, whatever
you define, if it's apnea or bradycardia, can be
observed very quickly in a very short period of tineg,
and you mnimze the risk to those patients getting
therapy for a long period of tine before the actual
washout and random zation to the pl acebo.

So just a coment in terns of study design
for the different population in terns of age groups.

CHAl RPERSON CHESNEY: Dr. WIlfond, 1'd
like to hear your response to that, and then Dr.

Bl acknon and Dr. Ferry.

DR WLFOND: | just went to get a cup of
coffee and | didn't hear what you said. | apol ogi ze.
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CHAlI RPERSON CHESNEY: | think what Dr.
Santana commented on, that the w thdrawal design is
nost applicable to a honbgeneous popul ation, and that
what we heard from the neonatologist is that this is
not necessarily a honbgeneous population. |Is that --

DR GORVAN.  Well, your withdrawal design
issue is that you start with a fairly uniform group,
and then at the end of that period, you define the
benefit or not benefit, and people get random zed to
conti nue or pl acebo.

" m concerned that the neonatol ogy group
of patients is so confounded by so nmany other nedical
problens that these patients are having that if you
allow that prolonged period of initial therapy for
everybody, that | think you're actually exposing
patients to a drug that is ultimately of no benefit.

And so | want to shorten that period as
qui ckly as possible by not allowing that wthdrawal
design up front.

CHAI RPERSON CHESNEY:  Thank you.

DR FINK Vell, | think it mght be
worthwhile to clarify that. As best as | can tell,
S AG CORP
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there are two conponents of the design. The first
part is the initial run-in period, in which everybody
is on the drug.

Additionally there's the issue of during
the placebo controlled part of having very specific
criteria for withdrawng a period fromthe study, and
| think you could separate those two questions out.
So one could envision a placebo w thdrawal study in
which there was on run-in period and in which you just
took people and put them on either active or placebo
and then still had your stopping rules.

Al though | think that your other question
about the heterogeneous populations, | think, 1is
i nportant because you need to be able to identify the
types of patients in which the drug was hel pful, and
if the popul ation was too heterogeneous, it mght work
i n some subgroups and not others.

So | think we would have to be cl ear about
what the right groups were.

CHAI RPERSON CHESNEY: Dr. Bl acknon.

DR BLACKMON: Before Dr. Ward left, he

and | explained a couple of ideas that I'd like to put
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out that nmay address this issue.

Wen you deal with apnea in a pre-term
population, it is multi-factorial, and that's one of
the problens in trying the design. But, in fact,
apnea of prematurity that is maturational in terns of
respiratory drive and many reflexes tends to subside
in the bulk of pre-term infants at about 36 weeks'
corrected gestational age.

And by what we have nobst recently |earned
in a very large study, it's virtually gone by about 43
to 44 weeks, corrected gestational age. So that if
you desi gned your group to enter those infants who are

synptomatic, and you can define your synptom conpl ex,
at 36 weeks corrective gestational age and their
exposure to the treatnment was wthin that w ndow
between 36 and 44, preferably not that whole tine, but
sonme portion of that tine, and the random zation to
pl acebo control occurred only in those infants who
actually responded by a change in their apnea
synpt omat ol ogy, | think you would then get a very nice
study group in which you could say the PPl really did

have an effect or did not have an effect.
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CHAlI RPERSON CHESNEY: Thank you.

Dr. Ferry and then Dr. Nel son.

DR FERRY: M comment was really rel ated
nmore to the children probably fromzero to one year of
age or perhaps older, and that has to do with the run-
in period itself.

Certainly if you maintain that run-in
period | don't know how |ong, four weeks, six weeks,
certainly eight weeks, you're going to produce healing
that you'll no longer be able to see a benefit. So
the critical piece of that would be, you know, what is
a reasonable tinme to keep patients on the drug. I's
that two weeks? And, you know, what is the basis for
that? |Is it a steady state of the drug? 1Is it sone
early synptomrelief that then you can see, you know,
wor seni ng synpt ons agai n?

It gets to be very tricky, | think, what
that actual run-in period would be.

CHAlI RPERSON CHESNEY: Dr. Nelson and then

Dr. Raczkowski .

DR NELSON: | guess just one quick
comment just in response to that. The esophagitis
S AG CORP
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would be an efficacy endpoint through that we've
al ready decided would be unnecessary. So it's not
clear to mnme that the issue of healing would
necessarily undercut the study, although it raises a
guestion for what the mechanism mght be for apnea and
br adycardi a.

But, you know, ny question goes back to
Victor's coment about the differences between a
standard pl acebo design and a random zed w t hdrawal .
If there's evidence that acid control decreases apnea
and bradycardia, and | guess by not having | ooked at
the neonatal literature for a while on that point, we
not only have to -- if there is, we not only have to
consider the use of proton punp inhibitors, but the
use of renitidine and other agents in deciding whether
it an be approved under 5052.

In other words, you have to consider the
ri sks and benefits over the alternatives, which is not
j ust the alternatives in the trial, but t he
alternatives that that <child would or would not
recei ve outside of the trial

You know, if there is no evidence -- and
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part of the discussion is do neonatologists do
evi dence based nedicine or not -- but if there is no
evi dence, | guess then we coul d debate that.

But if there is evidence that renitidine
is helpful, then I think you would have to design a
trial that would basically only enroll infants who
failed both the standard positioning, all of the
various things that have been discussed about as well
as failed renitidine before you then went on to take
t hat popul ation and put themin a proton punp.

Having said that, if that's the popul ation
that's already failed all of those therapies, | don't
think there would be a problem in designing it as a
standard placebo controlled trial. The assunption in
designing it as a random zed withdrawal is that acid
control is effective.

DR SPI ELBERG Can | ask Dr. Mirphy and
the AT what is the current status of H, |abeling
specifically with respect to newborn?

| know there have been studies done on
sonme of these conpounds, but what is the status wth

respect to current |abel and data for newborn use?
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DR RACZKONEKI : Yeah, | think renitidine
has labeling all the way down to birth, and |I'm not
sure about fanotidine.

DR GALLO TORRES: It goes all the way
down to zero to one nonth.

DR RACZKONEKI : Ckay. Vell, we're sure
that renitidine has | abeling dowm to birth.

DR SPI ELBERG And in that context, is
there anything about what we're talking about here
t oday?

DR RACZKOMSKI :  Ckay.

DR SPI ELBERG  The use indication.

CHAlI RPERSON CHESNEY: And what is the
| abeling for renitidine?

DR RACZKOWBKI : Ckay. What was requested
of renitidine is pharnmacokinetic and pharnmacodynam c
information down to birth. Reni tidine does have
| abeling for treatnment of gastroesophageal reflux
di sease, but that was at a tine when the witten
requests wer e bei ng witten wi t hout conpl ete
appreci ation t hat t he efficacy may not be

extrapol atabl e just on the basis of PK/ PD data al one.
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And so we've taken a shift in our
appr oach, particularly the powerful proton punp
inhibitors, to request efficacy studies in kids |ess
than a year.

|"d like to address a couple of coments,
| think, that were nuade. One has to do with the
heterogeneity of the treatnment groups, and | agree
that if a population could well be defined up front,
that would be the ideal way to go.

But there's a couple of things in this
trial design that help handle heterogeneity. One is,
as has already been discussed, is that when patients
are enrolled in the run-in phase, it's the patients
who continue to the random zed w thdrawal who are the
patients who appear to be respondi ng.

So it's an enriched population, and by
definition, it's a |less heterogenic population.
Another way that the heterogeneity is handled is just
through sinple random zation, and we certainly
acknowl edge the fact that if you have a heterogeneous
popul ation, that will require larger sanple sizes to

get the same answer than | ess heterogeneous ones.
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But | don't think that the study design
per se is an issue wth regard to heterogeneity. It's
nore of a function of can you identify the popul ation
that you want to identify to enroll in the trial, and
one way of doing that is through the enrichnment phase
of the random zed wi thdrawal, which is the run-in.

And I'm not sure | conpletely understood
Dr. Nelson's coment about renitidine. | would just
sinply say for other blockers, I would just sinply say
that these witten requests are brought out and are
not as detailed as a protocol mght be, and that use
of other agents |like H, blockers could be witten and
that sort of +thing, and whether they should be
excl uded up front or whether they should be controlled
in sone way in the protocol or in the study can be
handled in the protocol, not necessarily in the
witten request.

So those sorts of issues can be handled in
anot her form when we actually review the protocol to
excl ude confoundi ng factors.

CHAl RPERSON CHESNEY: Could | ask for

ot her comrents? Dr. Nelson nentioned a standardized
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pl acebo controlled study as being an alternative if
everything el se had been tried and was unsuccessful .
What woul d peopl e's response to that be?

Dr. Danford.

DR DANFORD: It occurs to ne that if we
insist on trying other nethods for a period of tinme to
make sure that the patients are unresponsive to
standard nethods, as good an idea as that is and as
much safeguard as that gives the patients, that does
chew up valuable tine which wll be further consuned
in the run-in phase in a condition that sounds to ne
as though it spontaneously disappears over a fairly
short period of tine.

And | wonder if we would be losing the
opportunity to identify a clinical effect if we were
too restrictive in our inclusion criteria to the point

where we would be trying all of these other things

first.

CHAI RPERSON CHESNEY: Dr. Nel son?

DR NELSON: | guess | agree with vyour
procedural concerns, but in evaluating as | mght,
looking at it on an IRB, | would just say, "Well, |
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guess sorry about that."

| f, in fact, equi poise is required,
meani ng you can't put a child into a study that places
him at a di sadvantage agai nst whatever treatnent they
may otherwi se receive, what clinicians are doing or
gastroenterol ogi sts are doing in taking care of these
patients is relevant, and whether they've failed
traditional therapy would be relevant to that.

' m somewhat dependent. | haven't heard a
ot of evidence to say we know what we're doing in
this very young age group, and if that's the case,
equi poi se does exi st.

But to the extent that we're trying
positioning all of those other things at |east should
have been tried and failed if you're going to do a
standard design, enriched design as an add-on; | think
woul d be also the point that was nade earlier, is you
presumably were adding on PPl to these other standard
therapies that | think nost pediatricians would
provi de.

OGherwise, | wuld argue it's not in

conpliance wth the 5052 and cannot be approved.
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CHAI RPERSON CHESNEY: Dr. WI fond.

DR W LFOND: It would seem to ne that
there's an equal anount of skepticism for renitidine,
as well as proton punp inhibitors, in terns of the
ability to effectively treat apnea and bradycardi a.
So it's not clear to ne that on that issue it's
essential to try one way or the other.

But, Skip, the question |I had for you is
in terns of your talking about nore standard placebo
control trials, again, | was still unclear whether the
part that you were suggestion is not having a run-on
period or not having the wthdrawal part |ater on, or
bot h.

DR RACZKOABKI : | think you've defined a
popul ation that has failed to respond with what would
be considered appropriate evidence based interventions
and not just whatever we're doing because we think it
wor Kks.

Then for that popul ation equi poi se exists
to then make an intervention because you don't have
any other intervention that's been shown effective

So that's not an enrichnent. That's just saying
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you're enrolling infants who have failed other
t her apy.

Now, I agree there's a problem if
devel opnent gets better in three nonths and it takes
you two and a half nonths to fail other therapies, but

that's a practical issue that would have to be | ooked

at .

So it's neither an enrichment nor a
wi t hdrawal . It would be selecting a population for
whi ch you truly in equipoise about -- in other words,

they failed therapy that's been shown effective in
ot her settings.

CHAI RPERSON CHESNEY: Dr. Hassall and then
Dr. Hudak.

DR HASSALL.: Just a question for ny
neonat ol ogy col |l eagues. Assumng that we really don't
want to treat life threatening events with proton punp
inhibitor or renitidine, and |l et nme back up one step.

W do know that sonme children who have
apneas or direct aspiration are dranatically inproved
by anti-reflux surgery. So | just wanted to ask you

in designing a study l|ike this, how are you
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separating out those patients wth apneas and
bradycardias who may be having apnea and bradycardi a
due to prematuring, due to aspiration, and how do you
in your clinical practices decide what tests to use or
clinical appraisals to use in deciding how to send a
patient in your unit for an anti-reflux operation?

In other words, what's the spectrum here?

And how could you sort out those patients who m ght
actually be benefitted by an operation rather than by
an acid reduci ng drug?

DR HUDAK: | guess I'll try to take that
one. Actually in our unit it's very sinple because
surgeons won't do surgical anti-reflux procedures for
children less than four Kkilograns, and those aren't
the children we're tal king about.

They're unwilling to do it. | don't know
what your experience is, Lillian, but | nean, for all
of the reasons that you went through in terns of the
short-term efficacy of anisthen (phonetic) and the
difficulty of doing it, surgeons |'ve worked with in
the past ten years have sort of backed away from doi ng

t hese procedures in children | ess than four kil os.
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I guess |I've Dbeen to harsh on ny
neonat ol ogi st col | eagues. The inplicit assunption is
that children would cone to be eligible for this study
only after failing all of the other available
t her api es.

That is not the issue. Those are the kids
that would present for entry into the study. So that
shoul d be fairly straightforward.

And generally what happens is these
children cone into a point sonewhere between 32 to 35
weeks corrected gestational age, very close by any
other «criteria for going hone, but still have
predomnantly two issues, and they usually go along
t oget her.

One is this bradycardia. |'mgoing to get
away from apnea because apnea is very difficult to
guantitate. The WR tal ks about obstructive apnea with
a conplicated systemof neasuring air flow at the nose
or the nmouth and usually an abdom nal or chest wall
sort of inpedance indicator so that you can look to
see whether or not you' ve got respiratory novenents

and airflow, and in point of fact, in a busy unit
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outside of, you know, units that are very accustoned
to doing research protocols, there's so nuch artifact
you could introduce for mal pl acenent of these
equi pnrents that 1'd |ike to get away from apnea.

So what we're looking at is bradycardia
which is clear, which can be, you know, captured on
the nonitor and analyzed, and desaturation or either
of those things requiring sone significant nursing
intervention. | think those are clear.

But you know, the issue there is that they
either have that or they've got, you know, feeding
problens. | nean, they don't feed well, and you know,
that may be a manifestation of reflux at least in sone
babi es, too.

But those are the babies who present 32 to
35 weeks. They've got, you know, generally these two
probl ens together, and |I think the question is if you
can docunent that these children do have acid reflux,
which would be a short pH type probe assessnent, you
can debate how many hours you need on that.

| like the idea in this population a

pl acebo controlled trial rather than a withdrawal, the
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nmore | think about it. | think it would be cleaner,
and then you would know, you know. You could | ook at
your endpoints 48 hours |ater and see whether you have
efficacy and repeat a pH probe and see if there's any
correlation with decreased acid secretion, decreased
acidity, and i mpr ovenent in synptons on the
medi cati on.

So | really think we're getting to hung up
about all of the difficulties of doing this trial. |
think it would be, conpared to other studies |'ve
done, a relatively straightforward trial to do.

CHAI RPERSON CHESNEY: Dr. Janes.

DR JAMES. Dr. Hudak, what | think | hear
you saying is that you would disagree wth the
inclusion criteria for the pneunbgramthat's currently
in the witten request. You' re advocating nore of an
inclusion criteria that includes bradycardia and
feeding difficulties.

DR HUDAK: I think lots of babies have
obstructive apnea that doesn't result in bradycardia
desaturation, and | don't know what that neans

clinically.

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




