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PROCEEDINGS [8:00 a.m]

Agenda Item Call to Order, Introductions,

Openi ng Comment s
DR LI:

My nanme is James Li and | would like to

wel cone everybody here today to today’'s deliberation, as

well as a welcone for tonorrow s deli beration.

| aman allergist at the Mayo dinic and chair of

the Pulmonary Allergy Drug Advisory Committee.

Every advisory conmttee neeting is special, but I

think that this neeting, this tw day session is especially &

SO . One reason for

that is that this is, | believe, the

first time that the Pulnonary Allergy Drug Advisory

Conmttee has net jointly with the Endocrine and Metabolic

Drug Advisory Committee.

| think the other nore inportant reason why this

is a special neeting is that we are now having an

opportunity to discuss inmportant products that affect

probably over 30 million, you know, individuals in this

country, nostly patients with allergy and asthna.

Just before we get started, | wanted to rem nd the

group, our conmittee group, that in ny view, at |least, the

overall aimof this two-day session really is to keep in

m nd the wel fare of

t he individuals who use these products;

namely, the intranasal corticosteroids and the inhaled

corticosteroids potentially could use these products, in
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other words, to safeguard the health and the safety of our
patients.

But the specific purpose of this two-day neeting
really is to discuss and nake reconmendations to the FDA
about class labeling for intranasal steroids and inhaled
corticosteroids. I just want to nention this at the outset
because perhaps during the two-day neeting, we will have to
kind of revisit that focus. And the idea is that our charge
is very specifically to discuss and nake recomendations
regarding the class |abeling of these products.

| think probably Dr. Jenkins will give us sone of
hi s thoughts about where he might |ike the discussion to go,
but fromny standpoint, | think that for the conmmttee, we
want to be reviewing the available information clinically
and trying to make sone reconmendati ons based on our
opi nions of these nedications as a class, as a group, rather
t han i ndividual ly.

What | will mention also, again, maybe fromthe
outset is that we have a really very exciting agenda today
and tonorrow. Not only is it exciting but the day is going
to be very full. In the interest of fairness then, | wll,
you know, ask all the speakers to keep their remarks to the
time allotted to them

I think one of ny roles will be to at |east have

each of the speakers start on time and the speakers job will
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be to end on tine. If | happen to rem nd soneone naybe that
their time is comng to an end, | apol ogize in advance.

Wth that, | have introduced nyself. | would like

to go around the table and have each of the people seated at
the table to introduce thenselves, their affiliation and
their role in today’s neeting.

Maybe we will start over on the left.

DR.  PURUCKER: | am Dr. Mary Purucker. | am one
of the nedical officers in the Pulmonary D vision. Good
nor ni ng.

DR.  JENKI NS: Good nor ni ng. I am John Jenkins. |
am the director of the Division of Pulnmonary Drug Products
in CDER at FDA.

DR MALOZOWSKI: | am Saul Malozowski. | amthe
nmedi cal officer at the Division of Metabolism and
Endocrinologic Drugs.

DR. ALLEN: | am Dave Allen, a pediatric
endocrinol ogi st from the University of Wsconsin.

DR HINTZ: | amRay Hintz, pediatric
endocri nol ogi st from Stanford University.

DR. SHAPI RC. | am Gail Shapiro, pediatric
allergist fromthe University of Wshington, Seattle.

DR BARANIUK: Jim Barani uk. | am allergist here
in town at Georgetown University.

DR KELLY: Bill Kelly, professor of pharmacy and
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pediatrics, University of New Mexi co.

DR. CARA: | am Jose Cara, the section head of
pedi atri c endocrinology at Henry Ford Hospital in Detroit,
M chi gan and nenber of the Endocrine Advisory Committee.

DR. BONE: | am Henry Bone, endocrinologist from
Detroit, Mchigan and chair of the Endocrine and Metabolic
Drug Advisory Committee.

MR MADOO: | am Leander Madoo, FDA, native
Washi ngt oni an.

DR SZEFLER: Stanl ey Szefler, director of
clinical pharnmacol ogy, National Jew sh Medical and Research
Center in Denver.

DR. CRI M Courtney Crim, Pulmonary Critical Care,
& . Louis University.

DR KREISBERG: Bob Kreisberg, endocrinologist,

Bi rm ngham Al abama.

MS. CONNER : Brenda Conner, director of business
devel opnent for Matria Health Care and | am the consuner
representative to the Pulnonary and Allergy Conmittee.

DR BURMAN: Ken Burman, head of endocrinol ogy at
t he Washi ngton Hospital Center.

DR CHI NCH LLA: Vern Chinchill a, biostatistics,
Penn State Hershey Medical Center.

DR. H RSCH: Jules Hrsch, Rockefeller University,
New Yor k.



DR OSBORNE: Mol Iy Gsborne, pul nonary and
critical care at Oregon Health Sciences University and the
VA in Portland, O egon.

DR LIU Mark Liu, pulnonary, critical care,
al l ergy, inmmunology at Johns Hopkins University.

DR, GROSS: I am N ck G oss, pulmonologist at
Loyola University in Chicago.

DR AHRENS: Ri chard Ahrens, both an allergist and
a pediatric pulmonologist fromthe University of |owa.

DR FINK: Bob Fink, a pediatric pulmonologist at ¢
Children’s National Medical Center in Washington, D.C.

DR. LI: Next, M. Madoo will read the conflict of
interest statenent.

Agenda Iltem Meeti ng Statenent

MR. MADOO: Hello. Good nor ni ng.

First of all, | would |ike to nake sone
adm ni strative notes.

Committee nmenbers will note that in front of them
are blue folders, Wwhich contain the agenda. Appended to the
agenda are an iteration of your colleagues present, as well
as the consummately revised questions.

Also, | would like to thank -- we have a rather --
as Dr. Li alludes to, we have a rather dynamc neeting the
next two days. W have quite a few people who have cone

from abroad to partake in the open public hearing. VW would



like to thank them for their interest in this activity.

When we get to the open public hearing, it is
especially inmportant to articul ate your manner of
conveyance, how you were conveyed and whether or not you
have received the paynment for your participation. That
relates to the conflict of interest matter.

On a sad note, | would like to note that our
former consuner rep, Barry Mtchell, is ill and in the blue
folders is a listing of her current address if any get well
cards wish to be conveyed by the conmttee nenbers.

Also, | would like to thank two people fromthe
Pul nonary Division in particular for their outstanding
efforts in making this neeting cone to fruition; David
Hilsiger and Dr. Mary Purucker. | thank them very nuch for
their efforts, and also, obviously, ny colleague, Kathleen
Reedy.

Now on to the conflict of interest statement.

The follow ng announcenent addresses the issue of
conflict of interest with regard to this nmeeting and is nmade
part of the record to preclude even the appearance of such
at this neeting. Based on the submtted agenda for the
neeting and all financial interests reported by the
committee participants, it has been determined that all
interest in firms regulated by the Center for Drug

Eval uati on and Research, which have been reported the



participants, present no potential for the appearance of a
conflict of interest at this nmeeting with the follow ng
exception:

Since the issue to be discussed by the comittees
at this nmeeting will not have a unique inmpact on any
particular form of product, but rather have rights for
inmplications with respect to the entire class of products,
in accordance with 18 USC 208(b), each participant has been
granted a waiver, which permits themto participate in
t oday’ s di scussi on.

A copy of these waiver statements may be obtai ned
by submitting a witten request to the Agency’s Freedom of
Information O fice, Room 12A-30 of the Parklawn Buil di ng.

In the event that the discussions involve any other products
or firms not already on the agenda for which an FDA
participant has a financial interest, the participants are
aware of the need to exclude thenselves and such

i nvol venents. Their exclusion will be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that they address any current or
previous financial involvenents with any firm whose products
they may wish to comment upon. Also, just by way of follow-
up, as alluded to in the conflict of interest statenent,
this is a highly collaborative and engagi ng neeti ng here.

so, everyone around the table, including guests and
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consul tants and guest speakers, is encouraged to contribute
i nput .

Al so, by way of facilitation of audience
participation, you can note that there are three mkes on
the floor. So, obviously, Dr. Bone and Dr. Li wll be
presiding over this nmeeting and at their discretion, they
wi | | acknow edge you and you nay contri bute.

Thank you for your interest in this neeting.

DR LI: Thank you, M. Madoo.

Next on our agenda will be introductory conments &

from Dr. John Jenkins.

John.

Agenda Item: Introductory Remarks, Hi storica
Background, bjectives for Meeting, Introduction to the
Class Label, Structure of Meeting and Speakers

DR JENKI NS: Thank you, Dr. Li, and good norning

| would like to wel come the nenbers of the
committee to today’s mneeting. In the interest of time, | am
going to cut short some of the introductory remarks so | can
get directly into the neat of ny talk.

Before we nove into the talk, | would like to
first nmake sonme acknow edgenents of people who have nade
this nmeeting possible. First , we have four invited expert
speakers, who will be speaking to us this norning about

various topics as background information for our discussions



over the next couple of days.

| would like to thank Dr. Hintz, Dr. Levine, Dr.
Allen and Dr. Shapiro for their willingness to contribute to
this neeting. They have been very hel pful over the course
of the past couple nonths in. putting together the agenda and
we | ook forward to hearing their expert opinion abut the
topi cs they have been asked to speak about.

I would also like to recognize and acknow edge
four of the pharmaceutical conpanies who are here today, who
have voluntarily agreed to allow their proprietary and/or
unpubl i shed data to be presented and discussed in today’' s
open public forum  Those conpanies include Astra, USA,

d axo Wellcome, Rhone-Poul enc Rorer and Schering Plough.

Their willingness to participate in today’s
meeting really nmade the neeting possible. Thank you.

Finally, as an acknow edgenent, | need to
acknowl edge ny col |l eagues at the FDA, who really have nade
this nmeeting possibly by all the hard work they have put in
over the past alnost year to bring this neeting to fruition.
I am not going to read through each of the individual nanes,
but they are a truly dedicated group of individuals and I am
proud to call them ny col | eagues. Thanks for all your hard
wor K.

I have quite a range of topics that | amgoing to

try to cover in the next 30 mnutes or so. So, | may be
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going fairly fast through sonme of these subjects. We will
get the chance to revisit sone of these tonorrow norning
when | return to give a brief overview of the discussion
points and the proposed class |abeling before the comttee
brings its discussion.

| would like to start this nmorning by giving you
sonme historical perspective of what were the events and the
facts that led to today’s neeting, how did we get here and
what are we here to try to acconplish

Let me first start by trying to make sure that we
are all on the sane page. This is a list of the currently
approved intranasal corticosteroids in the United States.

On the left hand columm you see the active noiety or the
drug substance or sonetines referred to as the generic nane
of the products.

In the center colum are the various trade nanes
that you may recogni ze those products under. Some products
have nore than one trade nane. And inportantly on the far
right hand colum is a listing of the |owest age that the
i ndi vidual active noiety is approved for use for the
intranasal route.

Let me point out that nmaybe not all the products
for a given active noiety are approved down to this age
range, but at |east one product is approved down to that

age . It is inmportant to note that this neeting is very
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appropriate to be considering the inmpact of these products
on growh, since nearly all the products are approved for
use in children as young as six and at |east one product is
approved down to the age of four.

Moving on, these are the products that are
currently approved in the United States for orally inhaled
corticosteroids . Again, the active noieties are listed on
the |l eft hand side. The trade nanmes that you may recogni ze
are in the nmddl e colum and, again, you will note that the
| owest age for which these products are approved for all the
products goes down to six years and for one product goes
down to four years.

| should note that the asterisk that is beside
dexanet hasone on both of these slides refers to the fact
that while those products are approved, they are not
currently being marketed in the United States.

The other point | want to make about these
products is that as a class they are a relatively new group
of products in the United States. By that | mean that
al t hough dexanet hasone was approved for intranasal and
inhaled use in the early to md sixties, the vast majority
of the products that we are tal king about today were first
approved in the United States in the 1980s. And | think you
can see as you |l ook across the slide that a |arge nunber of

the products we are tal king about today have been approved
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1990s, sone of which have only been approved in the

| ast coupl e of years.

as a cl

so, this is not a group of products that have been

ass on the market in the United States for a |ong

period of tinme, although sone of these have been on the

mar ket

tine .

about h

in other parts of the world for |onger periods of

Let me just try to set a little bit of foundation

ow these products are used and what the current

practice guidelines for use of these products are in the

United States. This will be of no surprise to the nenbers

of the

al | ergy

audi ence and the commttee, who deal with asthna and

on a regular basis, but | wanted to nake sure that

everyone kind of had the same common foundation, ground to

work from

First of all, corticosteroids in asthma, as many

of you are aware, over the past decade or so, asthma has

becone
ai rways.
ast hma,
ast hma

been in

mllion

again,

recogni zed as a chronic, inflammatory disease of the
Al so, despite increasingly available therapies for
the incidence, the norbidity and the nortality of
in the United States and other devel oped nations has
creasi ng over the past several decades.
It has been estimated that approxinmately 4.8
children in the United States have asthma. So,

this is a very appropriate topic to be considering

5
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today since many of these children are treated with
corticosteroids or could be treated with corticosteroids.

Finally, based on the growi ng recognition of
asthma as a chronic, inflamatory disease, there has been a
| arge push over the past decade to enphasize long term anti -
inflammatory treatnment for the inproved nmanagenent of
patients wth asthma. The acronym that | have here stands
for the National Asthma Education and Prevention Program
Expert Panel Report 2, Wwhich is a group put together by the
National Heart, Lung and Bl ood Institute. £

They issued their revised guidelines for the
di agnosis and treatnent of asthma |ast year and a quote from
t hat docunent enphasizes the point that inhaled
corticosteroids are the nost effective |long term therapy
available for mld, noderate or severe persistent asthna.

Moving a little deeper into that expert panel
report, they recommend a stepw se approach for the
managenent of asthma. Step 2 in their paradigmis a
condition that they refer to as mld, persistent asthm.
This, as many of you know, reflects very mld disease and
their recommendation is that even patients with this very
mld stage of the disease should be receiving daily anti-
infl ammatory therapy.

In both adults and children, they strongly

recommend the use of | ow dose inhaled corticosteroids in
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these patients as nmintenance therapy, with the inportant
caveat that for children they recomend that a trial of
chromalin or nedocermil (?) may be tried first in children
before noving on to the inhaled corticosteroids. And t hey
al so suggest that that nay be considered in sone adults.

Steps 3 and 4 in this paradigm are noderate and
severe persistent asthna and the inportant point here is
that inhaled corticosteroids are recommended as the backbone
of anti-inflammatory care for those patients in all age
groups .

The expert panel report also addresses the issue
of inhal ed corticosteroids in growh. Their conclusions
were that the potential risk of inhaled corticosteroids are
wel | - bal anced by their benefits. They al so concl uded t hat
the majority of the studies of the use of inhaled
corticosteroids have not denonstrated an effect on growh,
but a few have identified growth del ay.

Some caution, for exanple, nonitoring grow h,
st eppi ng down therapy when possible is suggested while this
i ssue is studied further. The key phrase that | want to
enphasi ze is this, while the issue is studied further, |
think there are quite a fewvery well-designed studies that
have cone to |ight over the past couple of years that this
panel did not have access to. That is one of the reasons we

are holding this neeting today is to review these new data.
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Movi ng on to corticosteroids
rhinitis is also an inflammatory diseas

prevalent in the U S. population and it

15
in allergic rhinitis,
e. It is very

is also very

prevalent in children in the United States.

Allergic rhinitis may general
be a fairly benign disease on its own,

significant norbidity and can exacer bat

|y be considered to
but it does cause

e sone other nore

serious conditions, such as asthma. There is currently a

practi ce paraneter being published by the Joint Task Force

for Practice Paraneters of the Joint
Ast hma and | nmrunol ogy.

W were privy to a June 28th

Council for Allergy,

draft of this

docunent, which is a practice paraneter for rhinitis. |

wanted to put in context what the expert opinion |eaders in

the field are saying about corticosteroids and allergic

rhinitis. Their opinion is that nasally-inhal ed

corticosteroids are the nost effective

medi cati on cl ass for

controlling synptons of allergic rhinitis and are

appropriate choices for first line treatnment, particularly

if nore severe

They recommend a stepw se approach to managi ng

allergic rhinitis in children, the first steps being

al | ergen avoi dance and supportive care.

noving to oral antihistamnes and ora

They then recomend

decongestants or

intranasal chromalin sodium but they also recomrend

¥
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intranasal corticosteroids as part of their treatnment
par adi gm

The Joint Task Force docunent al so addresses the
i ssue of systemic adverse effects of these products. In
their opinion, except for intranasal dexanethasone, these
agents are generally not associated with significant
system c side effects and they state in their docunent that
it is their opinion that extensive clinical and toxicologic
studi es have documented their safety, meaning intranasal
corticosteroids, 1in long termusage in children and should ,
not be frightening to clinicians or parents.

Again, we think that there are sone data that have
conme available that this group did not have access to, but |
shoul d enphasize that we in no way today are trying to
frighten clinicians or parents about the use of intranasal
or inhaled corticosteroids. | will address that topic a
l[ittle nmore in just a couple of mnutes.

Let me now nove to give you sonme background on the
Pul nonary Division activities related to this class of
products. This class of products was first transferred to
our regulatory authority in April of 1994 from anot her
division within the agency. A nost inmmediately upon
receiving these products we initiated a review of the
approved | abeling for the products at that tinme. And in

1995, we issued a guidance docunent to industry asking that
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they update their labeling to make the |abeling nore
consistent or nore reflective of the avail able .data.

Specifically, that docunment asks the companies to
update the clinical pharmacol ogy section of their |abeling,
as well as the adverse event section to reflect accunul ated
safety data that may have been derived since the approval of:
the product and we asked for a particular focus on the
systemc effects, for exanple, effects on the adrenal axis.

The | abeling guidance also tried to standardi ze
the indication for these inhaled corticosteroid products '
across the various products. Ve tried to standardize sone
parts of the warning section and sone parts of the dosage
and adm ni stration section.

Finally and inportantly in reference to this
meeting, we referred the sponsors to the Agency’ s 1994
Pediatric Labeling Rule, asking that they update the
pediatric use section of their label to reflect current
dat a. For those of you who nay not be familiar with that
initiative, the Pediatric Labeling Rule, the Agency over the
past several years has had a broad-based initiative to try
to inprove the labeling of drugs for use in children.

ne of the first parts of that initiative was the
1994 final rule that is conmonly referred to as the
Pedi atric Labeling Rule. The rul e specifically addresses

the pediatric use subsection of the |abeling.
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That rule actually does several things and |I have
listed sone of the things that that rule did, but the one I
really wanted to focus on is here at the bottomin that that
rul e required sponsors of approved products to exam ne the
exi sting data to determ ne whether the pediatric use
subsection of the approved | abeling should be updated.

W have seen a fairly dramatic response to this
| abeling rule in the Pul nonary Division. W have approved a
| arge nunber of pediatric efficacy supplenents over the past
several years. And | think it is exenplified by this slide &
where | have noted recent approvals for intranasal and
i nhal ed corticosteroids for use in children.

The point | wanted to nake here is that, again, |
think the timng of this neeting is very appropriate since
many of the products that we are tal king about today have
only been approved by the Agency for use in children over
the last couple of years. So, again, | think the timng of
today’s neeting is very appropriate.

Sone other activities that spurred this neeting --
and | am now getting to probably the pivotal one that
brought us here today -- was that in 1996 and 1997, the
division received two separate applications requesting the
over-the-counter switch of intranasal beclomethasone for the
treatment of seasonal allergic rhinitis. Wile those

applications were being reviewed in the mddle of 1997, we
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received the report of a study that you will be hearing nore
about this afternoon and tonorrow norning, which was a study
of intranasal beclomethasone at a dose of 336 mcrograns per
day in prepubescent children to assess the effect on grow h.

We were quite surprised by the results of the
study . First, there was a statistically significant
decrease in growh velocity in the treated patients versus a
control group and that effect was observed as early as one
nonth after initiating treatnent.

The second point that we were surprised by and '
somewhat disturbed by was the fact that in that sane study,
no significant inpact on HPA axis function as assessed by AM
cortisol or followi ng ACTH stinulation testing were
observed. In other words, the adrenal function testing was
not predictive of the growh effect.

That gave us pause because nost of the currently
approved product |abeling with regard to systenic effects of
these products is related to adrenal function testing and
now we had evidence that it was not predictive of inportant
system c adverse events. An advisory commttee neeting had
been scheduled to review these over-the-counter swtch
applications, but by nutual agreenment with the sponsors,
that neeting was cancelled while we reviewed this new data.

Now, during that same period of time in 1996 and

1997, the Agency was al so receiving other positive growth
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studies for other active noieties. These studies were being
submitted to the Agency either in response to previous
Agency requests that sponsors do these studies postmarketing
or they were submtted as part of new drug applications.

G ven the accurul ating data that the division had
available from these wunpublished studies, we initiated a
conprehensi ve review of the available growh data for
i nhal ed and intranasal corticosteroids. The
mul tidisciplinary working group that | nentioned earlier was
formed approximately a year ago and charged with the task ofs
reviewing this field.

That group on conpleting its review concl uded t hat
based on the available data, it would be reconmended that we
initiate class labeling for these products with regard to
their potential inpact on growth in children. Once we made
the decision to go forward with the proposed class |abeling
within the Agency, we decided to bring that issue for
di scussi on before today’s neeting so that we could have an
open public discussion of not only the proposed cl ass
| abeling but actually nore inportantly these new unpublished
dat a.

Let ne briefly review for you what do the current
product |abelings say with regard to growh in children.
Well, actually, if you look at these |abels as we have, you

will find that there is a real hodgepodge of statenents in
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the labeling for currently approved products. Some products
make no reference to growh in their product |abeling and
t hose products that do nake statements related to growth
have no consistency in the statenents that they nake.

Most of the statements appear in the precaution
section and | have listed a summary of the types of
statements that appear. Not all of these statenments appear
in any one product label. You will see that many of the
statenents are associated with a possibility of growth
suppression with extended use or excessive doses.

Sone refer to the effect of oral corticosteroids.
Sone tal k about particularly sensitive individuals. Sone do
nmake recommendations for growth nonitoring and sonme do
recomrend wei ghing the benefits of therapy versus the risk.

Basically, the same is true for the inhaled
corticosteroid current labeling with regard to growth
Here, one product makes no specific reference to growh in
its labeling and the products that do nake reference have a
variety of statenents, although they do tend to have nore
statenents in their labeling with regard to growth

These tend to appear in the adverse reactions, the
precauti ons and the dosage and adm nistration section. Most
of the statenents are very simlar to the ones | just went
over. Two new ones that appear in the inhaled

corticosteroid |labeling, there is a reference that growth
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suppression can occur due to inadequate asthma control that
appear in sone of these |labels and the |ast one here is a
reconmendation that patients be maintained on the | owest
effective dose.

| nmade the point earlier that we were given pause
by the finding that the system c adrenal function testing
that is incorporated in the |abeling nmay not be predictive
of other system c effects. That gave us pause because it
nmeans that maybe our | abeling is not very predictive of
t hese system c effects.

This is a run down of the current |abeling and
what assays of adrenal function are included in those
current product |abelings. You will see that for nost of
the products, they rely on either AM cortisol |levels or six
hour ACTH stimul ation testing.

Sone products still have fairly old tests and only
the nost recently approved new active noiety, nometasone(?)
has sone of the nore potentially sensitive tests, such as
urinary cortisol and 24 hour plasma cortisol AUCs. The nost
important point, | think, is at the bottom that only two of
the twel ve current products have any information in their
| abel s about HPA axis function in children.

Basically, the sanme is true of the inhaled
corticosteroids . Most products rely on ACTH stimul ation

testing, although one product has no specific data with
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regard to adrenal function testing in its |abel. But nore
inmportantly, again, at the bottom only two of the eight
product |abels have any reference to data from children for
adrenal axis function.

Let me nove now to the objectives for today’' s
nmeet i ng. I amgoing to run through these fairly quickly.
First, we want to have a critical review of the available
data in this public forum including the recently conpleted
unpubl i shed studies that you will be hearing about this
afternoon and tonorrow norning regarding the potential for ¢
t hese products to grow h suppression in children.

W would like to hear your expert opinion
eval uating the short and long term clinical significance of
these data. W would like to hear your comrents regarding
t he proposed class |abeling for these products. W would
also like to review the apparent insensitivity of basal and
stinmul ated plasma cortisol levels as predictors as growth
suppression and we would |like to discuss the potential
i mpact these new data may have from a regul atory perspective
on requirements for new products that have not yet been
approved in the United States.

For exanple, we will be interested in your opinion
regardi ng whether a growmh study should be required before
approval for these products, whether a growth study should

be required as a Phase 4 conmtnent and al so whet her
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sponsors should be required to determne the | owest
effective dose of their product before the product is
approved.

Thi s does not always occur in drug devel opnent.
Products that do not have a narrow therapeutic index often
are approved at doses that are safe and effective, but the
dose may not necessarily be the | owest dose because that may
not have been studied in a rigorous fashion.

A corollary to that would be we would |ike to hear
your conments about what data the agency should request froms
sponsors of currently approved products with regard to
growh if those issues have not already been adequately
addr essed.

The final two parts are to seek your advice on how
to design and conduct and anal yze studies to assess the
i npact of this class of drugs on growh in children and,
nore inportantly, we are really interested in hearing any
i deas you may have on how to ferret out whether these
products have any inpact in the long termin children. For

exanple, do they inpact on the attainnment of final adult

hei ght ?

Nw, there are sone inportant caveats to the
obj ectives that | want to nmake very clear. And | think Dr.
Li started with some of these this norning. First, FDAis

not suggesting that orally inhaled or intranasal
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corticosteroids are unsafe for use in children. | want to
enphasi ze that point very strongly.

W are also not considering restricting the use of
these drugs in children at this tine. W are seeking to
ensure that this class of drugs is properly labeled wth
regard to potential growh suppression in order to inform
health care providers and to pronote the safest use of these
drugs in children where therapy is indicated.

| can’t enphasize these two points enough. W are
not suggesting that these products are unsafe for use in ¥
chil dren. We are trying to informthe health care comunity
and patients about the available data and al so pronote the
saf e use of these products.

W are not trying to induce steroid phobia as sone
have been concerned that we are trying to induce or may
i nadvertently induce.

Anot her key point that Dr. Li touched on is that
we consider this to be a class issue. Ve are interested in
focusing on this today as a class issue for all orally
i nhal ed and intranasal corticosteroids. Wile it is
possi ble that different products may be associated wth
differential potential for growth suppression when used in
children, rigorous, scientifically valid, conparative
assessnments are not possible given the presently avail able

clinical database, in our opinion. And we would really Iike
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to focus today’'s neeting on discussing these products as a
cl ass.

To carry that comment one step further, FDA
considers the avail abl e data inadequate to support rigorous,
scientifically valid, conparative clainms or pronotion
statements regarding the potential growh effects of the
various approved active products. Conparative clainms or
pronmotions will require data from adequate and well-
controlled conparative clinical trials. Cross study
conparisons are inadequate to support such clains or
pronoti ons.

And a final caveat is that due to the tine
constraints on today’ s meeting, we have chosen not to focus
on other inportant questions that are obvious with regard to
this class of drugs. For exanple, we have not chosen to
focus today’s discussion about trying to determne what is
the nost sensitive predictive test of systemc activity of
t hese products and we have chosen not to try to discuss
ot her potential |ong term consequences of use of these
products; for exanple, osteoporosis in adults.

If necessary and if the data warrant in the
future, we nmay hold additional neetings to discuss those
t opi cs.

Nw, at this time | amgoing to very quickly run

t hrough the questions or discussion points and the proposed
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class labeling. The questions are in the handout. So, | am
not going to spend nuch time reading these.

The proposed class |abeling that the agency has
drafted is not in your current handout but we plan to have
that available for the nenbers of the audience tonorrow
The committee should already have that in their package.

The first question that we are asking the
conmttee to discuss is whether or not the avail able data
are sufficiently conpelling to support class |abeling for
all intranasal corticosteroids, regarding their potential ¢
negative inpact on growh velocity in children. And we are
asking for your comments on the proposed class |abeling
drafted by the Agency.

The proposed class |abeling for these products is
nearly identical between the two classes, intranasal and
inhaled, and it generally adds statenents to the precaution
section, the pediatric use subsection of the precaution
section and the adverse event section. | am not going to
try to read through this at this tinme because of tine
constraints, but | think you can get the general gist that
what we are saying is that this class of products have been
shown to cause reductions in growth velocity when
adm nistered to children and that the risk could be wei ghed
agai nst the benefits.

The effect on growh has been seen in the absence
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of | aboratory evidence of adrenal suppression, which
suggests that adrenal suppression may not be very predictive
of growth suppression. The long termeffects are not known
and we also don’t know about the potential of catch up
growmth follow ng discontinuation of these products.

W recommend that children receiving these
products should be nonitored for their growth and that the
potential effects of prolonged therapy should be wei ghed
against clinical benefits and the availability of
alternative treatnents. That is, to ne, good standard £
clinical practice and that to mnimze the systemc effect
of these products, patients who require these products
should be titrated to the | owest effective dose.

| think you will see that these statenents are not
anyt hing out of what woul d be considered good cli nical
practice for the use of these products and, in fact, they
are very consistent with sone of the expert panel
reconmendat i ons.

Finally, we add information in the adverse event
section about the inpact of these products on growh in
children and, again, reconmend that children who are being
treated with these products be nonitored for their growh.

I know that that was a quick run-through through
that proposed |labeling. W wll go through that in nore

detail tonorrow, but at |east you have a flavor for the
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proposed | abel i ng.

The second question that we are asking the
conmttee to discuss is basically the sane question as No.

1, now focusing on orally inhaled corticosteroids.

The third question we are asking the commttee to
comment on the need to study the |owest effective dose of
new products prior to approval and we are also asking you to
comrent on what should be done for currently approved
products where the |owest effective dose has not previously
been establ i shed.

Point 4, we are asking you to coment on whet her
we should require growh studies of new products prior to
approval or whether we should ask for a Phase 4 conmtnent
for a growth study after approval. And we are also asking
you to comment on what data the Agency should request from
sponsors of currently approved products where the effect on
growt h has not adequately been studi ed.

Next, we are asking you to conment on the features
that you think are crucial in the design and conduct of a
growt h study and we have |isted sone of our ideas that we
are interested in hearing your conments on.

Sixth, we are asking you to give us sone advice on
how can we assess the long terminpact of these products on
growt h, particularly focusing on final adult height.

In the last couple of mnutes, | amgoing to run
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very quickly through the agenda, just to give you an
overvi ew of where we are going for the next couple of days.
This norning’s session can really be considered a background
session. W are going to have tal ks on nornmal growth and
devel oprment in children from Dr. Hintz; HPA axis assessnent
in children fromDr. Levine;, a talk on the effect of
corticosteroids on growh in children fromDr. Allen

We are going to hear a tal k about how these
products are being used in the pediatric comunity from Dr.
Shapiro and then we are also going to hear sone introductory
coment s about design and conduct of growth studies, again,
fromDr. Hntz.

There will be tinme for questions and answers after
t hose tal ks.

This afternoon’s agenda allows the conpanies that
| nentioned earlier, who have these proprietary data, to
make presentations to the commttee, giving their
interpretation of what the data show with regard to growh
I am not sure what order these conpani es have been assigned.
| put themin al phabetical order.

This afternoon, we will have the open public
heari ng where several people have requested tine to speak
fromthe floor and there will be tinme before we close this
afternoon for sone open conmittee discussion.

Tonmorrow norning’s agenda is really the FDA
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perspective on the avail abl e data. You will be hearing a
brief introduction from Dr. Purucker, whe is the chair of
the working group within the Agency that has been eval uating
this topic.

You will hear sone epidem ol ogi c background and
actual use data, as well as sone adverse event reporting
data from Dr. G aham from our Epidem ol ogy Branch. Dr.
Worobec will give the material that is available in the
published literature and then Ms. Elashoff will give some
statistical issues that have becone apparent to us as we
reviewed the design and anal ysis of growh studies.

Then Dr. Saul Malozowski will review the
proprietary growh studies that will be reviewed by the
conpanies this afternoon and give the Agency’s
interpretation of these data.

Dr. Purucker will return for sonme summary and
concl usive remarks and recommendations. There will be tine
for questions and answers from this working group.

Then, finally, tomorrow afternoon’s session is
really devoted entirely to commttee discussion of the data,
as well as the questions that we have put before you for
discussion. | wll return actually tonorrow norning before
lunch. | will run through the questions again. | will run
t hrough the proposed class labelings in a little bit nore

detail than | did this norning and then we will open it up
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for committee discussion before ending tonorrow afternoon

Thanks for your attention.

DR LI: Thank you very much, Dr. Jenkins, for
t hose very cl ear opening remnarks.

I guess if | would pick out a phrase that |
bel i eve gives us guidance for the overarching theme of our
two-day neeting, it is the term“safe use,” that we here
today and tonmorrow are interested in evaluating and
reconmmendi ng the safe use of intranasal and inhal ed
corticosteroids .

Wth that, | amvery pleased to introduce Dr.
Hintz as our first speaker, who will be giving us really an

educati onal overview on the issues of growh and steroids in

children
so, Professor.
Agenda Item  Gowh and Devel opnent in Children
DR HINTZ: At the end of this neeting, we wll
pass around a quiz, Wwhich will include how do you spell Dr.

Malozowski's nane.

My assignment in the next 30 mnutes is to review
all of growth and devel opment in childhood and I will tell
you to begin with that | amgoing to fail that, but at |east
I will give it a good try.

so, this is the nmaterial | hope to cover in the

next few m nutes. I would like to go through the contro
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mechani snms, the growh in children, how do you assess
growh, the use of growth charts and standards, talk about
catch up growth, height prediction and, finally, do a little
bit of hornonal influences and markers of growth probably as
an introduction to Dr. Levine’s nore extensive talk on this.

so, first of all, there are multiple influences
that control growth. It isnt a sinple matter. Now, this
is sort of an endocrinologist’s viewoint and, in fact, it
is probably best to start fromthe bottomup on this slide.
This little coil there was ny cute idea for saying genetics
and DNA probably have the strongest influence on growth. W
will get back to that when we tal k about height prediction.

But there are other netabolic tissue growh
factors and particularly nutritional issues that can affect
it. Those of you in this room expert on allergy and
i mmunol ogi cal di seases know that many of these can, in fact,
i nfluence growth by themselves, irrespective of any drug
that m ght recur.

Then in addition to that, there are hypothal anm c
factors controlling the secretion of pituitary hornones,
growth hormone by way of its internediary insulin-like
growth factor, TSH by way of their internediary areas of T3
and T4, corticosteroids and the gonadotrophins stinmulating
estradiol, testosterone and other sex steroids, all have an

i nfl uence on grow h.
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Then, in addition, over here is insulin itself,
whi ch, obviously, can have an influence on growh. So, this
is avery nuch -- it is a well-integrated system but there
are multiple conponents to it, which nmake studying any one
of these legs difficult to try to make a conclusion as to
what is going on.

As you well know, the corticosteroids really are
-- by experinental evidence, you have to have an adequate
anount for growh, but that even a slight excess can inhibit
the rate of grow h.

Now , Professor Karlburg in Sweden first presented
this kind of a nodel of growth in which he said that this
could really be analyzed into three separate phases of
gr owt h. Actually, if you want to | ook before the birth of a
child, there is a prenatal phase, too, and that is that
there is an infant phase over the first two years, which is
very rapid in the first year -- those of you who renenber
your own children’s growth -- and then tends to slow as you
get into the second year of life.

There is a chil dhood phase, which takes over,
begi nning about six to twelve nonths and then gradually
becones the dominant form And then finally -- and this is
actually drawn in perspective -- is the pubertive growth
spurts that nost of us remenber and we renenber it as being

very hectic. But the fact of the matter is it is actually
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the smal |l est conponent of the three.

So, how do you assess growh? \What are the
nmechani sns we have? And that is -- unfortunately, we don't
have a nmagic way of doing that. SO it really boils down if
you want to assess growth, you have to have car eful
measurenments of height. And the first nethod that | am
going to discuss a bit is a stadioneter. This is a good/bad
slide. On the left is, unfortunately, what nost general
pedi atricians, and | suspect a |ot of allergists and
i munol ogi sts, have in their office, which is the conbined &
let’s get the weight and height at the sane tine.

There are several problens with this. First of
all, the stick at the top is not truly a rigid right angle.
so, it can be alnost anywhere within a 90 degree angle and
people will say, ah, that is good.

Second of all, you really don’t have anything to
back up to and get the child stable. Then, third, down here
is an unstable platform so that by their very nature, Kkids
are going to crouch just a little bit because they feel that
nmovi ng.

On the right side is a stadioneter. | don’t know
that there is any particular brand of this, but actually you
can do stadionetry with a very sinple nmethodology if YOu
have a carpenter’s right angle rule and a wall and a tape

nmeasure. This is the way | used to do it when | was in the
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Air Force.

But in this nodern day and age, of course, we have
better technology but it still boils down to the sanme thing;
that is, a stable platformand a right angle up here. Now ,
| have to say that this picture is bad because, in fact, you
shoul d have the child backed up against the wall and
carefully position them and in nost pediatric endocrine
studies, where we have tried to | ook at growh, we have had
the stadionetry done three tines independently for each type
measur ement

Now, just to show you that this is not a new
technique, this is actually a drawi ng by CGoethe, the German
poet and phil osopher of the 18th Century. One of his many
jobs -- poets and philosophers -- there may be a few in the
room -- actually have to have a way to nake a living. So,
Goethe’s way of making a living is he worked for the
government of the Duchy of Saxony. And one of his jobs was
to go around neasuring arny recruits. And you can see that
he actually has a very good -- there is a very good
techni que here, a stable place to stand. It is right up
agai nst the wall.

There is a right angle here and | don’t know
whet her that is Goethe or whether he just did the draw ng.
so, this is not rocket science, as they say, but it is

I npor t ant
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Now , another way that has been used in pediatric
endocrinol ogy, and | have, you know, seen sone of the
articles in which this is also used in this setting, is
knenmonetry. And, unfortunately, | couldn’t find ny slide of
a anenoneter, but basically this is a neasurenent, which
just looks at the lower leg length so that the foot is
positioned and then you neasure to the top of the knee and
this can be quite accurate as to -- accurate down to the
10th of a millineter range as opposed to stadionetry, where
you can get down to, you know, 1 or 2 mllinmeters but not
much better than that, the knemometry can be done.

In the hands of an experienced operator with good
equi pnrent -- and | will cone back in a mnute to that point
-- you can, in fact, see growh over quite short tine
periods, you know, as short as a week or so, can give you a
reproduci ble index of the growh of at |east the |ower |eg.

Nw, | want to enphasize that knenonetry has
several problens. One is the equipnent is rather expensive.
This is not sonething that you are going to -- unlike the
st adi oneter, which you could whunp up in your work shed
using sone sinple things fromthe hardware store, this is
not sinple equipment. So,'the equi pnent tends to be
rel atively expensive.

My inpression is it is not widely distributed

either in pediatric endocrinologists or certainly not in

£
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general pediatricians and certainly not in allergists. So,
that is the first problem

The second problemis it does take an experienced
oper at or. There is quite a bit of variability if you | ook
at the studies where they conpare the same equi pnent, the
sanme child but two different operators. So that it is
crucial that if you are going to use this, you have someone
who is experienced in the use of it and you have the same
person doing the nmeasurenents every tine the child cones in
which can be a problemif you have a long term study.

But actually the biggest problemthat has conme up
and this has been reproduced by a nunber of different
studies, is that although you can use this to show short
termchanges in growth rate, that growth rate does not
correlate particularly well with the overall |inear growh
rate of the child.

So, although you m ght conceive of using it and it
has been used in showi ng short term effects of steroids on
growh rate, you cannot use that data to then extrapol ate as
to whether or not this is going to have an effect on |ong
term grow h.

I would also like to enphasize the point that you
need |ongitudinal observations. | nean, this is obvious if
you are going to be looking at growth rate. Ve are talking

not just nonths but even years here. MNw, this is an old



39
slide but it just illustrates a group of children who we
| ater on di agnose as constitutional delay. These are
children who will eventually go into puberty |ate. But they
present to pediatric endocrine clinics not infrequently as
bei ng short children.

If you | ook back, you can see that they, in fact,
right about the time that Professor Karlburg said while you
are switching over fromthe infant node to the chil dhood
node of control of growmh that they have a slip of the
gears . Then they actually grow quite reasonably at rates to
that .

so, if you are trying to |look at an influence of a
phar macol ogi ¢ agent on growh, you really have to have
| ongi tudi nal observati ons. Now, pediatric endocrinologists,
of which there are several in the room argue about this all
the tine as to whether six nonths are enough, is a year
enough, but | think that is the ball park where it begins to
becone rational . Certainly three nonths or two nonths or
one nmonth, unless you are using knenonetry, doesn't give you
reproduci ble data. And | have already discussed sone of the
problens in trying to use knenonmetry as your primary goal

Then the other thing that is extrenely inportant
is assessing the pubertal status. Now, that first of al
boils down to Tanner staging. Now, the reason. for this is

that there is quite a bit of variability in when puberty
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occurs and how rapidly you go through puberty,

so, this is a slide that you will get fam

with of growmh rates and this is showi ng the affect

maturers versus |late maturers. So, your concl usions
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whether a child is growing at a nornal rate or not can be

i nfluenced quite a bit by the status of puberty. Fo
instance, there is this prepubertal dip, so-called

quite well in this curve, in which children that are

r

shown

not yet

quite in puberty but are going to be in the succeeding

years, Wwho actually have a significant fall off in
rate.

If you were doing your study | ooking at

growt h

phar macol ogi cal intervention, you would conclude that if you

started the drug here, you would conclude, oh, ny God, |

have a major effect on growh rate, but, in fact, that is

just part of the natural course of events. Then the

ot her

obvi ous point, of course, is that if you | ooked at your

phar macol ogi cal intervention at this point or that point and

just before the pubertal growh spurt and the growth

spurt

happens during your study, again, you would draw conpletely

t he wrong concl usi ons.

So, you need to assess puberty in sone way.

Now |

this is -- and actually | decided not to try to teach you

al | about Tanner staging because nost of you know about it

or can easily learn about it, but this is just boys of the

3
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sane age lined up to show how vari abl e puberty can be and
you can see that at this -- children are -- is that 117
can't read it, Marie -- | think the boys -- 12, okay -- that

this is a group of four 12 year old boys.

This is actually from Tanner’s work in England and
you can see that they go all the way fromclearly --
compl etely prepubertal all the way to essentially adult nale
and Tanner staging is sinply a way of doing a physical exam
and assessing this, in which you give a score for the
genital devel opnment, for the pubic hair devel opnent and ¥
axillary hair devel opnent and it hel ps you place the child
in those previous growh curves.

Then you can do the sane for girls. In that case
you are assessing breast devel opnment, public hair
devel opnment and axillary hair devel opnent. And, again, you
can see that girls at a given age during the junior high,
hi gh school age can be extrenely varied in their place on
the pubertal growth curve.

So, the other way of trying to approach this in
ternms of a study to docunent where your patients were at is
to do hornonal neasurenents and | am not going to go into
that in detail. Dr. Levine may go into it sonme nore, but
just to say that there is variability in terns of
testosterone |levels or estradiol |evels or gonadotrophin

| evel s, whatever you want to neasure.
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So that at least fromny point of view, and ny
col l eagues can argue with ne, there is no one gold standard
hornone or set of hornones that you can neasure that wll
really put your child into the growmh curve position in
terns of puberty any better probably than Tanner staging.

So, let’s go into growh charts and standards some

nmre . Nw, the one that is nost famliar are the growth
charts for height. This, | am afraid, doesn't project
terribly well, but this is -- the blue is for boys and the
pink is for girls. We will take comments about whether thiss

is sexist or not at the end of the question and answer
peri od.

Basically, what has been -- and this happens to be
from the national database of children froma statistica
sanple of the United States in the |late seventies and early
eighties and what is done is that you go out and you try to
find a representative population and we will conme back to
that point . You measure everybody’s height and wei ght and
then you do your statistical nmagic and you end up with a
normal range, which is shown here in white, plus or mnus
two standard deviations, these particular charts are 95th, a
5th percentile. Then that al | ows you to do two things.

One is you can sort of place the child in terns of
how does he or she conpare to their colleagues and, nunber

tw , very inportantly, wth |ongitudinal observations, you
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you have to understand age and sex-rel ated standards to what
standard group. Again, this is reasonably well-defined,
but , you know, there are big differences that can appear.

There are differences in ethnic groups and, again,
this is well-docunented by a nunber of studies. So,
dependi ng upon your racial origin, your country of origin,
you know, even where you live within the United States,
there are small differences so that either you have a |arge
enough group so that by pooling the data, it essentially is
the sane kind of representative group as was picked for the ,
U S Health Survey, or if you have a preponderance of one
et hnic group, you mght think about using specific ethnic
group standards.

Also, to mention another potential problemis that
there is a secular trend. Nw, this is certainly over the
| ast century or so, there is no question but what nales and
females in our society as adults are taller than they used
to be. This is the so-called secular trend.

Now, nost of the data in the United States says
that the secular trend is slow ng dow, that, in fact, over
the last 10 to 20 years that probably there hasn’'t been a
real shift in gromh rates, growmh charts, but that is stil
argued about. And then to take -- as you get out to
countries beyond the United States, a rather amazing

phenonmena has been seen. The increase in height of adult
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mal es in Japan, for instance, has increased by six to eight
inches since World War 11, presumably as a result of change
in early infant feeding practices. But all you have to do
is to ride on a Japanese subway and you can see that the
younger nen tower over the older nen considerably.

O course, if you are traveling with ny wife, she
towers over them too. So, she was always easy to identify.

so, let’s then look at an inportant issue here
that we are going to, | amsure, spend nore tinme on later on
in the conference, which is catch up. Nw, this slide
really just sort of defines what catch up growth is and the
nodel here was, in fact, malnutrition. so this was an
experi mental study.

So, here is what mght be called the expected
growm h curve. If you becone hypocaloric or are nade to be
hypocaloric, you can see that there is essentially a flat
line here for as long as you nmaintain the hypocaloric intake
and then at the end of that when you start to refeed, you
will, in fact, get nore rapid growh than usual, renarkably,
over and over again, back right where you would have been if
you hadn’t had this insult.

Now , this has been docunented tinme and tinme again
in animal studies and in human studies but it is not always
perfect. This is just an illustration of a child who had

recurring problens of not eating well and you can see the
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differences in the gromh chart. You can see here that the
height is falling off. So, it is, youknow, changing
percentiles

Then after the end of the second insult, it
actually resunes this growh up to about the 50th
percentile. And if you look on the growmh rate curves, it
is even nore remarkable as to how well is correlated the
various episodes there with even sone el enent of overgrow h,
if you want to call it that, that, in fact, leads to catch
up .

Now, there are, in fact, a nunber of influences
that are well-known on the degree that you see as catch up.
First of all, younger is better in ternms of catch up grow h.
That is, you know, children under the ages of five or six,
who have a short terminsult, whether it is a disease
process or malnutrition, wll show catch up rmuch better than
sonmebody that is sonmewhat ol der than that.

Hor nonal status is an obvi ous one. | f you have a
hornmonal problemin the control of growth, you are not going
to have adequate catch up grow h. Then, finally, steroids
have been well studied intermttently, nostly oral steroids
and nostly higher doses thah what nost of us woul d use.

But , nonetheless, there does appear to be a problemwth the
steroid treatnent limting the catch up gromh. And that is

an inportant issue.
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Then | want to give a little bit about height

prediction, which actually plays a role in some of the
potential studies that mght be done. The first thing,
probably the nost primtive nethod of height producing is to
take your birth length and to correlate it with what the
adult stature has done.

Now , these were not done as prospective studies
but they have been done and the fact is there is a
correlation but it is lousy. You know, it is down under .3,
.2 for r squared. So, it doesn't explain very nmuch of the
variability. The nothers and fathers in the room nmay know
the other rule of thunb, which is you double your child s
height at two and that is going to be their adult height.

I won’t bother spending much tine saying that that
doesn’t always work, but this has been a -- some of the

research to try to do better than that, there have been a

nunber of ways to develop -- and | am going to cover two of
t hem First of all is md-parental height. So, this is
basically trying to say given -- since genetics is probably

the nost single inportant factor in height of adults, how do
we say, well, we have got a couple that are of two different
hei ghts, two different height percentiles, how do we cone up
with an estimate as to how tall their children are going to

be?

So, with girls, if you add the father’s height and
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the nother’s height, you subtract 13 centineters to adjust

for the fact
centinmeters

you add t hat

that males in our society are roughly 13
taller than fenmales on the average. O in boys

13 centineters to do the same adjustnent and

di vide by two. That actually gives you a height in

centi neters,

hundred chil

which is the center point of if they had a

dren together, what would the height be.

Now, this is an unlikely event. This, obviously,

gives you a

mean figure that you are never going to achieve

in rational size famlies. So that you have to go through r
and nmake an adjustnment for what range do you think will be
reasonabl e and what people have settled on, | think,

actually for

convenience is that it is plus or mnus 1.88

st andard devi ati on. SO about, you know, 90, 95 percent of

the results

would go within that and that -- since the

standard deviation is about 5 centineters, that neans that

about 8 1/2

m d- par ent al

or many of us use 9 centineters, plus or mnus a

target range, is what you woul d expect.

Nw, the problemwth this is, of course, that

this is good for group data but it doesn't really tell you

all that rmuch about an individual child. In order to try to

get at that

peopl e have, in fact, gone over to using bone

age and bone maturity predictions.

This is just to illustrate the fact that during

devel opnent

there is a whole series of events that happen in
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the bones that are seen in the hand and the wist. ang py
usi ng those and conparing themto standards that are now 50
years old and older, one can cone up with an idea of how
mature the bones are and then you can say, oh, yes, the
average child who had a bone age of let’s say eight years
had achieved a specific percentage of their height and you
can conme up with another estinate.

Nw, this is a lot better than neasuring birth
length, but it still is somewhat chancy for the individua
patient and | think nost of the pediatric endocrinologists s
in the roomuse it like | do to reassure those, if you can
reassure and not talk about it in those that it |ooks |ike
it is not so good.

So, then finally, before getting off the podium I
just want to nmention the hornonal influences and sone
mar kers of growt h. There are multiple controlling grow h,
as we saw at the beginning of the slide; genetics, nutrition
and general health are probably all crucial in. their
i nfl uence on grow h. There are a variety of hornones that
we brush by and Dr. Levine will go into sone growth hornone
IgF, thyroid, sex hornones, steroids, all of which play a
very extrenmely inportant role in the control of growh and
any influence of those can have a problem

so, in conclusion, what | have tried to do in this

hal f hour is to just go through the general as:pects of
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growt h and devel opnent in children.

Thank you very mnuch.

Il will get Dr. Levine's first slide for her

[ Appl ause. ]
DR LI: Thank you very nuch, Professor Hntz, for
that very clear discussion on growth and devel opnent.  Thank

you al so for keeping us on schedul e.

Qur next speaker is Dr. Leonore Levine and Dr.
Levine will speak on HPA axis assessnent in children

Dr. Levine.

Agenda Item HPA Axis Assessnent in Children:
Advant ages and Limtations

DR. LEVINE:  Thank you.

Mai nt enance of the normal hypothalamc pituitary
adrenal axis is inportant for normal glycema, for nornal
tension, for general well-being and our response to stress.
This is a schematic outline of the hypothalamc pituitary
adrenal axis. The hypothal anus rel eases corticotropin-
rel easi ng hornmone and arginine vasopressin in response to
the input of a nunber of neuronodul ators. This results in
the secretion of ACTH by the pituitary. ACTH then
stinmul ates the release of cortisol by the adrenal gl and.

There is a feedback system whereby cortisol will
feedback in a negative feedback manner on both the pituitary

and the hypothal anmus to suppress the secretion of
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corticotropin-releasing hornone and ACTH. There is a short
f eedback | oop of ACTH on the hypothal anus and actually an
ultra short feedback |oop of corticotropin-releasing hornone
on the hypot hal anus.

Now, ACTH is secreted in a pulsatile nanner in a
circadian rhythmand this is just a slide showing you the
hi gher levels of ACTH in the early norning, the decrease in
ACTH secretion throughout the day with the |owest |evels
late in the evening and then the early morning rise again in
ACTH, with the peak achieved in the early norning.

Cortisol is also secreted in a pulsatile nmnner
and, again, with the sane circadian rhythm again, the
hi ghest levels occurring early in the norning and then
decrease during the day, although with continued pul ses,
with the lowest |levels reached shortly after the onset of
sleep and then the beginning rise again in the early
nor ni ng.

The peak cortisol level is achieved between 5
o’ clock and about 9 o’clock in the norning with inter-
i ndi vidual variation, although the pattern within one person
is generally quite consistent and this just shows you the
pattern of cortisol secretion in sonmeone studied over four
days. And, again, you can see that the pattern was very
simlar throughout those four days.

Now, there are a nunber of tests that we use to
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eval uate the hypothalam c pituitary adrenal axis. There are
t hose which evaluate the basal adrenal activity and those
which are the dynamc tests of the hypothalanmc pituitary
adrenal axis.

Morning cortisol, either plasma or serum s a
very sinple neasure. It requires just one blood draw ng.
However, because of the variation in the tine of the peak,
we may mss that peak serum cortisol. Twenty-four hour
integrated cortisol gives us certainly a better evaluation
of the cortisol secretion pattern. However, it requires
nmul tiple blood drawing and hospitalization during the day
and night to do these bl ood sanplings.

Nocturnal integrated plasnma cortisol, again,
requires multiple blood sanpling and at |east an overni ght
hospi tal adm ssion. The 24 hour urinary pre-corti sol
requires the collection of urine, 24 hour urine, in
children, which can be problematic, and if done in an
outpatient setting, there is always the difficulty as far as
whet her this collection is conplete.

An overnight urinary-free cortisol also requires
conpliance of the patient. In addition, when urinary-free
cortisol i s suppressed, this nmeasure may be | ess accurate.
Uinary-free cortisol is very useful in the evaluation of
Cushing's syndrome but may be |ess hel pful when we are

| ooki ng for adrenal insufficiency.
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There are a nunber of dynam c tests of
hypot hal anmic pituitary adrenal axis. The gold standard is
the insulin tolerance where insulin is infused to produce a
hypogl ycemi a. There are then nultiple sanples, which are
taken and the rise in cortisol is neasured. The netyrapone
test, there is a standard test, which requires between four
and six or seven doses with both bl ood sanpling and urine
collection and this requires a hospital adm ssion.

There is a short metyrapone test where just one
dose is given at mdnight and a blood is collected the
following norning. The standard ACTH stinmul ation test has
been very w dely used. The standard test uses 250
m crograns of synthetic ACTH. There is now interest in
using the | ow dose ACTH stinulation test, .5 1to 1
m crograns .

The corticotropin-rel easing hornone test is a
relatively newer test. This also requires multiple blood
sanpling and can be an expensive test. The insulin
tol erance test has an inherent risk and there are certainly
patients in whomthis test is contraindicated. The
nmet yrapone test can al so produce signs of adrenal
insufficiency and it also is sonetinmes poorly tolerated,
causi ng nausea and voniting.

Nw, as | mentioned, the insulin tolerance test is

consi dered the gold standard. Hypoglycemia is a very potent
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stinulus for the release of the hypothalam c factors, which
then result in increased ACTH and increased cortisol.

This is a test which sinply illustrates it. Thi s
is the blood sugar in the top panel, which you can't
conpletely see. A blood sugar falling to the |level of 40
mlligrams per deciliter is considered an adequate
hypogl ycem ¢ stimulus for ACTH in cortisol rel ease. And
here you see the increase in ACTH and the increase in
cortisol in individuals, who have normal function.

In those who have hypothalam c or pituitary
deficiency, the rise in ACTH is inadequate and there is,
thus , an inadequate rise in cortisol. The test was
originally described using only cortisol neasurenents to
determ ne whether or not the test was nornal. However ,
there is recent evidence that patients nmay have an adequate
response in cortisol and yet have an inadequate response in
ACTH. So that if one only neasures cortisol, one may nmiss a
subtle deficiency in the hypothalamc pituitary.

This is just a slide showi ng nmaxi nrum ACTH and
cortisol and here is a group of patients, who had an
i nadequate rise in ACTH, but an adequate rise in cortiscl.
This is a slide, which shows the separation of patients,

t hese having had an inadequate response to cortisol and
t hese having an adequate response in cortisol to an insulin

tol erance test and you can see that their urinary-free
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cortisol levels were low in that group that did not respond.

However, you can see that there was marked overl ap
in these two groups. Some people have said that if you have
a basal cortisol level of less than 17, then -- | am sorry
~-this is all a basal cortisol -- if you have a basal
cortisol level of less than 17, vyou will not respond
adequately to stress and have a deficiency in the
hypot hal ami ¢ pituitary adrenal axis.

Met yrapone acts on the adrenal gland as an 11 beta
hydroxylase bl ocker, resulting in a decrease in cortisol andf
then an increase in ACTH  And because of the 11 beta
hydroxylase block, there is an increase in 11 deoxycortisol
or Conpound S. This test is illustrated here in conparison
to the cortisol response to ACTH stinulation and in an
insulin tol erance test.

I want to make sure | am saying the right thing.
And here you see a group of patients who had an adequate
response to the ACTH stinmulation test, but an inadequate
response to the netyrapone test, denonstrating a discrepancy
between the ACTH stinulation test and the netyrapone test.
Here is the same group of patients with -- compared their
nmet yrapone response to an insulin tolerance test and here
there was a better concordance between the insulin tolerance
test and the netyrapone test.

Finally, the corticotropin-releasing hornone test
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i f when you give a bolus of corticotropin-

you get an adequate response in ACTH
i ndi cates nor nal

is that the

presunes t hat
rel easi ng hornone,

release and rise in cortisol, that that

function and that

hypot hal ami ¢ pituitary adrena

pituitary and the adrenal are normally prined.

This is just an illustration of the corticotropin-
normal short children and,

in our
response in ACTH and cortisol

rel easi ng hornone test
again, you can see the nornal
in response to the infusion of corticotropin-releasing
hor none. Most of the clinical studies have utilized ovine &
corticotropin-releasing hornone rather than the synthetic

The response in ACTH is greater with the ovine of

human.
corticotropin-releasing hornone than with the human
reached is simlar.

al though the peak cortisol |evel
The cortisol falls nore quickly follow ng the
This just conpares

human corticotropin-releasing hor none.
reached following an insulin tolerance
And as you

the cortisol | evel

test and a corticotropin-releasing hornone test.

there is very good correlation in the cortisol
There is much |ess correlation

can see,
whi ch i s achi eved.

response,
in the ACTH rel ease.
| am sorry that this slide is on its side and
was going to use it for.

qui te sure what

actually I am not
so, | will go on. was going to use it for the ACTH test.
Again, the ACTH stimulation test presunes that if
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the adrenal response nornmally to ACTH infusion, then that
adrenal glad has been normally prined and so the
hypot hal am ¢ pituitary adrenal axis is normal. The st andard
test, as | said before, is 250 micrograns of ACTH, 1 to 24.
More recently, there has been great interest in using a | ow
dose . 5 to 1 mcrograns of ACTH.

This is a slide, again, which comparesthe
response to a standard ACTH stimnmulation test to the response
ininsulin tolerance test, again, using the insulin
tol erance test as the gold standard. And you can see that ¢
there is a very good correlation in the response of cortisol
to these two tests. These were in patients post-pituitary
surgery.

Both the IM and the IV ACTH test gives simlar
response. Again, this just conpares the IM cortisol
response to the IV cortisol response and you can see that
the cortisol response is very simlar.

There is also a very close correl ation between the
cortisol response at 30 mnutes to that at 60 m nutes
followi ng the standard ACTH stimnulation test, although
generally the peak response follow ng the standard ACTH
stimulation test is at 60 mnutes, rather than at 30
m nut es.

However, again, using the insulin tolerance test

as the gold standard, there are problenms with the ACTH test
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and this just shows you again discrepancies in the response
of patients with pituitary disease to the standard ACTH test
conpared with the insulin tolerance test and these are
patients, who had an adequate response to ACTH, but an

i nadequate response to the insulin tolerance test, again,
suggesting that they have a deficiency in the hypothal am c
pituitary adrenal axis.

This is a slide, which again shows the sane thing.
These bl ack dots are people who failed the insulin tol erance
test . You can see that despite the fact that they failed *
the insulin tolerance test, they passed the standard ACTH
test, again, show ng the discrepancy between the responses
that you may achieve with the standard ACTH test conpared to
the insulin tolerance test as the gold standard.

This is froma fairly recent paper in which
Dickstein summari zed the many studies, which have shown
di screpant results with the standard ACTH test failing to
di agnose hypothalamc pituitary adrenal deficiency, which
was docunented either with insulin tolerance tests or with
nmet yrapone or with clinical presentation.

D ckstein recently pointed out how when we used
the ACTH standard test, we achieved nmuch, nuch higher doses
of -- much, much higher |levels of ACTH in the circul ation
conpared to all of the other dynamc tests of adrena

function. Also, he pointed out how even with the | ow dose
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ACTH stinulation test, we achieved nmuch higher |evels of
ACTH in the circulation conpared to the stressful situations
that were depicted here, including cardiac arrest and
resuscitation.

So, because of that and the data suggesting that
the 250 m crogram ACTH stinul ation test may not be accurate’
i n di agnosi ng perhaps nore subtle fornms of adrenal
insufficiency, there has now been a great interest in
eval uating the | ow dose test. This just shows you the
conmparison of the |ow dose ACTH stinulation test to the
standard dose utilizing 250 m crograns of ACTH.

This is cortisol, the 30 mnute level follow ng
the | ow dose and the 250 m crogram dose is not different.
After that, with the |ow dose test, cortisol tends to fall;
whereas, as | mentioned before, the 60 mnute level
follow ng the standard test tends to be higher.

D ckstein al so docunented that although there were
peopl e who were using a | ow dose based upon body weight and
adjusting it for body weight, that if you took very obese
individuals and did a 1 mcrogram ACTH test, they responded
as did normals. And, again, you can see that there is no
difference in the 30 mnute cortisol level follow ng 250
m crograns versus 1 mcrogramof ACTH, 1 to 24.

This slide just shows how you may be able to

docunent subtle deficiency in the hypothalamc pituitary
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adrenal axis using the |ow dose test in patients with
pituitary disease, who pass the standard test with 250

m crograns and even pass a test utilizing 5 mcrograns of
ACTH .

so, here are individuals, who have hypothal am c
pituitary adrenal insufficiency, docunented by the | ow dose
test, but who would be m ssed by the 250 m crogram test.
This is just another slide, again, show ng patients who have
been on long term glucocorticoid therapy, who had responded
normally to a 250 m crogram ACTH stinulation test, but who
had an inadequate response to the 1 mcrogram test.

Now, glucocorticoid treatnment results in
hypot hal ami ¢ pituitary adrenal suppression by suppressing
corticotropin-releasing hornone and argi ni ne vasopressin
secretion and synthesis resulting in decreased ACTH
secretion and synthesis and decreased cortisol and finally
adrenal atrophy.

The degree of the suppression of the HPA axis
depends on the dose, the duration, the frequency, the tine
of day and the route of adm nistration of the steroid.

Now, there have been a nunber of reports of the
hypot hal ami ¢ adrenal axis evaluation in patients receiving
i nhal ed glucocorticoids and this is just one slide in which
ten children with asthma on inhal ed glucocorticoids were

st udi ed. Each one of these children had a suppression of

5
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t he nocturnal cortisol secretion as depicted in this slide.
so, overnight suppression of cortisol Ssecretion

was docunmented in these ten children and very interestingly

all of these children responded normally to the standard 250

m crogram ACTH stinul ation test. Again, in this study,

whi ch was a crossover study using two different inhaled

glucocorticoids, again, overnight suppression of nocturna

cortisol secretion was docunmented in all of these children

over the two week period of adm nistration of each one of

t hese nmedications.

And a decrease in -- | think this is integrated
concentration of cortisol, again, denonstrated in children
on i nhal ed glucocorticoids conpared to nornal. This is an
interesting study, where children obtained blood spot
cortisol at hone just before and after they inhaled their
glucocorticoids . So, with a little lancet they put a bl ood
spot on a filter paper specinen, which was then -- cortisol
was then determ ned.

And all of these children showed a decrease in
their plasma cortisol level during the day, which was
signi ficant one hour follomjng taking the dose of inhal ed
steroids and in the mdday just before |unch.

| believe this is -- and, again, this just
denonstrates the decrease in urinary-free cortisol in

patients on inhal ed glucocorticoids, again, conpared to
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nor nal

I think I amjust going to skip this slide because
it is sonewhat repetitious.

There are many, nany children who are treated th
i nhal ed glucocorticoids. So, comparatively, there have peen
very few children who have been studi ed. However ,
certainly, suppression of the hypothalamc pituitary adrena
axi s has been well-denonstrated in children and adults
recei ving inhal ed glucocorticoids and using all of the
barometers, which |I have just reviewed.

Certainly, as I mentioned, nany, many nore
children have been treated with glucocorticoeids i nhal ed than
have been st udi ed. O the studies, certainly, there are
problens with a nunber of these. Many of these |acked a
control population. Certainly, previous oral glucocorticoid
t herapy may confound the studies. Variable doses and
duration of therapy have been utilized. Different inhalers
have been used. Different tests have been used to assess
the hypothalamc pituitary adrenal axis and different
criteria are used to define what is normal and what is
abnor mal .

so, certainly there are a lot of problens with a
nunber of these reports. So, finally, what is the nost
appropriate test to recess the hypothalamc pituitary axis

and what is the clinical relevance of hypothalamc pituitary
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adrenal axis suppression?

Certainly, any test, which is used in a large
nunber of children has to be conveni ent. It really cannot,
I think, involve multiple blood draw ng. Certainly, it
should optinmally not involve hospitalization and to be as
disruptive, as little disruptive as possible. \Wether the
| ow dose ACTH stimulation test will be the answer, | really
can’t say at this point, but certainly recent evidence
suggests that the | ow dose ACTH stinulation test may be a
very sensitive test. It is certainly relatively easy with s
that risk and can be perforned in an outpatient setting.

Finally, what is the clinical relevance of HPA
axi s suppression? | think we really do not know the answer
to this. I think we do not have sufficient evidence,
sufficient information yet and certainly we are going to
need a lot nore long term foll ow up.

There have been very few reports of synptonatic
adrenal insufficiency in individuals treated with the
i nhal ed glucocorticoids, but whether there are nore subtle
long term effects, | think we really don’t know.

Thank you.

[ Appl ause. ]

DR LI: Thank you very much, Dr. Levine, for that
excel lent presentation and thank you for bringing up the key

i ssues right up. front and bringing up for our thoughts, at
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| east, the issue of clinical relevance

Just to keep on schedule and to remind oursel ves
of our schedule for this norning, we wll have a question
and answer period later this norning and our panelists wll
have the opportunity to ask questions of all the invited
speakers and that will begin just before lunch after Dr.
H ntz's second presentation.

Qur next speaker is Dr. David Allen fromthe

Uni versity of Wsconsin and the title of his lecture to us

is "The Influence of |nhaled Corticosteroids on G owth. " ¥

Dr. Allen

Agenda Item: The Influence of Inhaled
Corticosteroids on G ow h: A Pediatri c Endocrinologist's
Per specti ve

DR ALLEN: Thank you, Dr. Li.

I would just like to thank the commttee for the
opportunity to be here and participate in this very
interesting and inportant neeting.

My task in this short tinme is to provide a sort of
conceptual overview of the question about the effects of
i nhal ed corticosteroids on growh. And as you can tell from
ny title, while I think we have |earned about the answers to
this question over particularly the last five to seven
years, | think new questions continue to energe and remain

to be answered.
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1 would like to touch on each of these follow ng
points in nmy presentation and begin by naking a couple of
conmrents that | think are particularly relevant to
understanding the literature as it relates to gromh and
per haps formul ati ng new questions about the issue of
clinical rel evance.

As with any of the potential side effects that we
are discussing when it cones to inhaled corticosteroids, the
key issue is to try to distinguish between detectable
physi ol ogi ¢ perturbations, which give us an indication of *
the system c presence of the inhaled corticosteroid, sone of
whi ch may reach statistical significance and, therefore, be
reportable as a positive finding in a study and separating
those fromwhat are really long termclinically rel evant
adverse effects.

Wien it comes to the issue of growh, this raises
a couple of questions. W have already heard Dr. Jenkins
call our attention to this sort of conventional, clinically
relevant, long termeffect in ternms of growh suppression
and that is the issue of reduced final adult height. But |
woul d I'ike to suggest to everybody here today that as we
nove the treatnent, anti-inflammatory treatnent of asthma
toward children with mlder degrees of disease, that we have
to consider sone other possible growh effects as perhaps

clinically relevant to that individual and to their famly,
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such as short term growth suppression, which might result in
shortened chil dhood stature.

Now why is it so appropriate to be concerned about
the effects of corticosteroids on growh and particularly
inhaled? Well, this is a slide that depicts a very conplex
i nteraction between glucocorticoids and the growth axis.
This probably is nore appropriate -- it says exogenous
glucocorticoids over here but | would Iike to say that it
m ght be nore appropriate for you to think about this in
terns of excess glucocorticoid effect.

One of the inportant concepts to keep in mnd here
is that excess glucocorticoid effect doesn’'t necessarily
inmply that the concentrations of glucocorticoid have to be
hi gher than normal. An adverse effect on the growth axis
could also occur if the presence of glucocorticoids are
there at tines that are inappropriate conpared to nornal

For instance, you heard Dr. Levine nention that
the cortisol axis is at its nadir right around the time that
an individual goes to sleep and | don't believe that it is
any coincidence that the growh axis is nost active in the
hours just after sleep mhenlthe cortisol axis is at its
nadir.

Now, this slide summarizes a whole variety of in
vivo and in vitro investigations, which show the nultiple

sites at which glucocorticoids interact with the growth
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system And | think you can summarize this by saying
virtually every place you look in the growh axis there is
ant agoni sm bet ween glucocorticoids and grow h.

There is an enhancenent of hypothal amc
somatostatin(?) tone with glucocorticoid excess that
di srupts pulsatile growth hornone secretion. There is
inhibitory effects of glucocorticoids on the expression of
the growmh hornone receptor, in the binding ofgrowth
hornone to its receptor. There is direct inhibition of the
bi oactivity of insulin-like gromh factor, which is a secondr
nmessenger for the growh hornone system

There are potent effects on collagen synthesis,
whi ch are inportant conponents of l|linear growmh and a fina
area, which has not been examned in as nuch detail as these
others, but certainly is a conceivable area that could
inhibit gromth would be the inhibitory effects of exogenous
glucocorticoids on the adrenal gl ands androgen production.

Now , when we tal k about inhaled corticostercids in
contrast to oral dosage, where there is afairly reliable
connection between the dose adm nistered and the dose
experienced by the body, there are a nunber of factors that
determne the extent to which the individual is exposed to
t he drug. I don’t have to review that, | am sure for nost
of the people in this audience, but certainly what is

delivered fromthe device has to undergo a lot of variables
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in terms of technique and individual variations in
determning the ultimate drug that is deposited in the
ai rway.

There are inportant differences between the
different preparations in terns of their potency, their
binding affinity to the glucocorticoid receptor, the way
they are netabolized to either inactive or nore active
nmet abol i zes and how the body handles them and eventual ly
excretes them that also have inportant effects on the
overall glucocorticoid effect experienced by the individual.!

But, perhaps, what is not as well-known to this
audi ence is sone other factors that are related to the
i ndi vidual thenselves or the child, himor herself, that
m ght influence their particular sensitivity to the adverse
effect of growth suppression.

The child s age is probably of inportance. Dr.
Hntz nentioned that there are certain critical transition
points in normal chil dhood growth, where the body seens to
be switching from one node of gromh to another. These are
areas or times where sone children experience profound
slowdown in the growh and, in particular, the immediate
prepubertal years. That m ght be an inportant tinme when the
effects of these steroids m ght be nore pronounced on
gr owt h.

There” are certain famlies that have pronounced
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exaggerations of slowdowns in these transitions; the growh
pattern of constitutional growh delay where these

i ndividuals seemto have less resilience of their growth
axis at certain tines of life. They m ght al so be
susceptible, nore susceptible to growh inhibition.

W have heard a | ot about the severity of asthma
as an additional conponent affecting growh and another very
interesting area that we have little information about is
whet her the timng of administration of the glucocorticoid
is acritical factor. One could inmagine that admnistration
of glucocorticoid at night in a prepubertal child when the
growth hornmone axis is usually the nost active mght have a
di sproportionate effect on growh conpared to, say,
adm ni stration earlier in the day.

Now , confounding the studies of the effects of
drugs in inhaled corticosteroids on growmh is the underlying
effect of asthma itself on grow h. This is an ol der slide
from 1981 indicating that if you |look at a popul ati on of
children with asthma, and | would imagine, although I don’t
know for sure, that this is a population of children with at
| east noderate asthma, given the date of this study, that we
see their heights are relatively conparable to individuals
prepubertally, but that during puberty, this height
decrement develops indicating that there is a delay in the

growt h and devel opnent axis of individuals with asthm.
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This would be a typical response to a long term
chronic illness in any individual, but that eventually wth
resunption of growh as the puberty finally ensues, there is
attai nnent of normal adult height. So, | think this slide
makes a couple of inportant points that have actually been
val idated by recent studies and that is that while this

effect of asthma and particularly noderate to severe asthnma

can’t be ignored. I don’t think that we shoul d exaggerate
it as well.

The studies that | will be referring to and | *
t hi nk nost of the speakers this afternoon will also refer to

i ndi cate that when you | ook at the prepubertal chil dhood
popul ation, the heights of those individuals and the bone
ages of those individuals are not substantially inpaired.

so, it doesn't look like in the popul ations being studied in
nost of our current studies that mld to noderate asthma is
having a substantial effect itself on the growh of these

i ndividuals, at least prior to puberty.

Let nme briefly review the studies of inhaled
beclomethasone on grow h. | would like to preface this by
saying in the last six or eight years there has been a
mar ked i nprovenent in study design of this issue and | think
the studies that were done prior to that tine can largely be
i gnored because they had poor controls and they were largely

observational . And we know from studies of conpliance in
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ast hma popul ations that even patients that we considered
exhi biting good conpliance are taking their inhaled
corticosteroids probably 60, maybe 70 percent of the tine.

so, older studies that were observati onal
probably, nunber one, don’t realistically lock at the
dosages that they describe that they are |ooking at and al so
probably denonstrate that in real life, at least with the
ol der approaches to asthna therapy that nost people
protected thensel ves from any adverse effects of inhaled
corticosteroids by titrating their inhaled corticosterocid
use to synptons and denonstrating the usual degree of non-
conpl i ance .

Now, one way of looking at this, as | nentioned
earlier, is just to look at the final adult heights of
i ndividual s that used inhaled corticosteroids for asthma.
This is a study fromthe Mayo dinic group that was
published in 1997, looking at their experience of final
hei ghts and the yellow dots here are the individuals who
have been treated with inhaled corticosteroids only during
chil dhood and this was basically conmparing them to, again,
this one way of |ooking at expected final height, the mid-
parental height.

You can see that the individuals fall along the
line of expected md-parental height and you probably can’t

see these purple dots on the background; other asthmatic
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i ndi viduals, who did not receive steroids.

Now, there is one other study fromthe 1980s that
gives this kind of data but those are really the only two
studies that we have available and this n here is 17
i ndi viduals. So, our conclusions, our present conclusions,
about the fact that the final adult heights of these
i ndividuals seemto be normal is based on very few data
points . But what we have is quite reassuring.

At the other extrene, we have the ultra short term
anal ysis of knermometry, which Dr. Hintz described briefly, *
and | am not going to spend nmuch tinme tal king about this,
but I did want to call to your attention the fact that if we
| ook at the predictive value of knenmonetry in the prediction
of long termtotal statural growth, until we get out to
about a hundred days of analysis of knenonetry, we are
nowhere close to having a reasonable estimate of long term
total body growt h.

You can see the usual duration of nost stadionetry
studi es has been around here six weeks or so in duration and
the range of accuracy in ternms of predicting the correlation
with the annual growh over the next year is in the range of
a hundred percent error on either direction.

so, Iif we look at the different studies that
anal yze growth, we can group them roughly into short term

studies, such as knenonetry and many of which | ook at bone
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markers, what | call internediate term studies, which are in
the range of an annual growth evaluation of 12 nonths and
the long term study of long term stadiometry, say, for
instance, greater than three years or actual final adult
hei ght anal ysi s.

The point of this slide is to enphasize that if
our clinically relevant adverse effect is changes in height,
whet her it be childhood or adult, that we require |onger
termstudies to really get valuable information fromthat.
Now, one of the problens of noving fromthe internediate '
termto the |longer term study, of course, is consistency of
drug admnistration and avoidance of a |ot of drop out of
patients.

I think that is why today the nost val uable
information that we have to date about this issue cones from
internedi ate studies of about 12 nonths duration where the
conpliance with taking the nedication can be reliably
nonitored and the patient groups can be held together wth
some confidence.

I will show you sone data, which |I am sure nost of
you are famliar with but just to nmake the point about
beclomethasone and the influence of the prospective, well-
controll ed study designs that they have had on this
question, here is the data from Duell(?) and their group in

Engl and,. | ooking at beclomethasone, adm ni stered 400
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m crograns per day, without fail, day in and day out, to a
popul ation of children with mld asthna because a pl acebo --
the control group here is treated with placebo. So,
obviously, this is a mldly affected group and what they
showed was over seven nonths of treatment, there was a clear
decline in the height, the growmh achieved by the
beclomethasone group; in this case, about 1 centineter
different.

They di sconti nued beclomethasone at that point,
went to other fornms of asthma treatnent. They showed ¥
resunption of normal growth velocity but did not see catch
up growm h over that short ascertai nnment tine.

A nmore recent study that was published |ast sunmmer
from The Netherlands conpared the effect of 400 micrograns a
day of becl omet hasone with a long acting beta agoni st. The
way this data is denonstrated is |ooking at the change in
the height SDS score. So, a child who is continuing to grow
along his or her original percentile Iine would have a
change of zero on this -- the way this is depicted.

You can see over the course of the 54 weeks there
was a decline in the position on the growh curve of the
children treated with the beclomethasone conpared to no
change in the Sal neterol-treated group.

The quality of asthma control on the other hand

was better in the beclomethasone group than in the
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guesti on about the

salmeterol group, posing the difficult
i nhal ed corticosteroid treatnent.

doubl e- edged sword of
Here is a summary slide that describes the results
so that have

studies now in the past seven years or

of four
described the growh effects of daily adm nistration of 400

m crograns of beclomethasone to children with mld to

noder at e ast hna.
The Ti nkl eman Study of 1993 showed a decli ne,

average decline, of 1.5 centimeters, conpared to
This study raised a couple *
have cone up in

t heophyl I i ne-treated control s.

Of ., | think, very interesting questions that
One, the effect was nore

subsequent studies as well.
In

pronounced in the nmales than it was in the fenales.
fact, the female growh data did not statistica
significance if

Al so,
t han was expected and tended to exaggerate the growth

experience by the beclomethasone-treated group.
Agai n,

it was | ooked at by itself.
the alternative treatnent group grew faster

deficit
have already showed you the Duell Study from 1995.
appears interesting here is when this
is extrapolated over a year’s tine, we see a
Ti nkl eman St udy.

on growh to the prior
really well-designed study in

the pattern that

growt h deficit

very simlar affect
This was the first
pubertal versus prepubertal

terms of segregating out
i ndividuals to avoid any contam nation of growth
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accel eration during early puberty.

The Dutch study, again, remarkably consistent
findings in ternms of the lack of growmh and a nore recent
study in The New Engl and Journal, and perhaps the nost
study, this mght be 1998, | think, | maybe shoul d say,
again, 1.44 centineters, a very simlar type of study

desi gn.

7

so, the four studies that have recently | ooked at

this have all shown very simlar results.
so, the question is we have something that is

statistically significant when it cones to beclomethasone

and growth, what is the clinical relevance of this effect?

And | have put together three possible exanpl es because we

really don’t know the long termclinical effect, clinical

rel evance of this effect.

There is sone information that suggests that the
growt h suppressive effects of the glucocorticoids are nost

pronounced in the early days of exposure, during the first

six nonths or so of exposure, and that the child m ght

recover or start to overcone the growth suppression by the

gl ucocorti coi ds. If that is the case, you know, we m ght

see this small degree of growth suppression over the first

year or two and then resunption of nornal growth here with

sone delay in the bone age fromthis early growth

suppression so that the predicted final adult height would
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be normal .

That is one possi bl e outcone. Here is anot her
possi bl e out cone. Sonetines | get the question about, well,
a centimeter a year doesn’t sound like very nmuch in the way
of grow h suppression, but if we think about that as a
percentage of a child s normal growh, it is about a 20
percent reduction in the growh rate.

This graph shows the effect of that growth
suppressi on over tine. If that were to continue year after
year, we would have sone very clear proximl percentiles and-
1 don't think that it is hard to inmagine that any of our
children’s parents would be concerned about that and
consider that a clinically-relevant effect regardl ess of
what the effect is going to be out here in adulthood.

Finally, if that does happen, what are the two
eventual outcones? Wll, one outconme is that around the
time of puberty with the greater resiliency of the growh
axis, the growth suppression may no |onger be a factor.
Gowh would again resune and with the delay in bone age
t hat devel oped back here with early exposure, there is a
greater tinme for growmh and perhaps attai nnent of nornal
adul t hei ght.

On the other hand, if growth suppression does

continue during puberty at the tinme when the sex hornones

can thenselves mature the bones and |limt the tine avail able
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for growth, we mght get some effects on final adult height.
so, the clinical relevance remains unknown, but those are
sonme possibilities.

What is the underlying nechanism o:E this growth
suppression? | guess the short answer to that question is I
really don’t think we know at this point. There have been a
few studies |ooking at the growh hornmone axis, which have
not been able to show any significant perturbations. There
is some information that indicates that nmarkers of collagen
turnover and synthesis are reduced by inhal ed
corticosteroids . There are now two studies out, one
recently by Soren Pedersen and their group ia Scandi navi a,
showi ng that at |east in prepubertal individuals, the bone
nmet abol i sm does not seemto be effective.

As | nentioned earlier, we really haven't
addressed the issue of this possible mechanism So, the
current evidence, the only evidence that we have avail abl e
right now points to end organ effects, but | ama little bit
suspicious that we just haven't devel oped sensitive enough
ways to |l ook at all these other axes.

So, we have this discrepancy between ol der
information that shows normal final adult height in
individuals treated with inhaled corticosteroids and newer
information that seens to suggest significant growh effect

of beclomethasone. How do we explain this discrepancy?
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1 think the consistency of the study findings
really rules out the possibility that there is just -a few
outliers that are driving the data anal ysis. But some of
t hese other concepts are very interesting to think about.

One is that in contrast to ol der studies, where nore severe
children were the ones treated with inhaled corticosteroids,
we now are treating mlder disease.

And we know that the nore healthier the lungs, the
better the system c absorption of the corticosteroid. So,
is it possible that with mlder disease, we are actually
seeing increased system c absorption of the inhaled steroid
in gromh effects where we didn’t see them before.

Certainly, an inportant part of these new studies
has been the consistency of drug admnistrat:ion, the fact
that they are closely nonitored and that with a reasonable
degree of reliability are assessing the effects of
uninterrupted daily adm nistration of an inhaled
corticosteroid.

Anot her issue, | think, that is relevant to these
studies is that there was no effort to really back titrate
the dose to the | owest effective dose. It is quite possible
that these children, for instance, in the Duell Study wth
ml|d asthnma could have done very well with 200 micrograns a
day rather than 400 microgranms a day of becl onethasone. And

wi t hout making an effort, we could be seeing just the
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effects of relative overtreatnment in sone of these studies
rather than an unavoi dable effect of inhaled corticosteroid
treatment.

This relates to a current, very topical issue in
the allergy community now about whether the long term
control of asthma ought to revolve nore around controlling
inflammation at the lung level to prevent any kind of
fibrosis or whether we should continue to use sinthon(?)
control as the primary determ nant of our medications.

Finally, this question about whether this effect
m ght be peculiar to becl onethasone or whether this is
related to the whole class of inhaled corticosterocids, | am
not going to say nuch about that issue, except to remnd the
audi ence that when we | ook at the pharrnacodynam cs of
i nhal ed corticosteroids, there are inportant differences
bet ween conpounds that could theoretically lead to a
differential effect on grow h.

We know that sone drugs have nore efficient first
path netabolism for instance, through the liver so that
| ess drug gets absorbed through that route into the systemc
circulation and the drug effect is nore effectively
concentrated in the lung at the site of the disease.

So, what conclusions can we draw at this point
about the effects of inhaled corticosteroids on growh? |

think there is little doubt left at this tine that
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continuous, what | call standard dose beclomethasone -- and
this is the dose of 400 microgranms per day -- can slow short
intermedi ate term grow h. | don't think there is really any

guestion about that anynore.

However, the clinical, long termclinica
rel evance of that decreased annual growth rate renains
uncertain. Sonme of that depends on how you define clinica
rel evance. Certainly, the final adult height issue is
unr esol ved.

| do believe that the effect of each inhaled
corticosteroid on growmh needs to be analyzed independently
because there are significant differences between the
conmpounds. These drugs have been a trenendous therapeutic
advance for children with asthma. The effects on growth
pal e when conpared to the effects of even small doses of
oral glucocorticoids. | think that is a very inportant
nessage that needs to be continued to be comuni cated
because even frequent bursts of oral glucocorticoids are
likely to give a greater growh suppressing effect than
i nhal ed corticosteroid treatnent.

Finally, a very important part of this whole
di scussi on about growth is that unlike the HPA axis, which
is quite nysterious and insidious in ternms of our ability to
determ ne what is going on there, there is nothing

nmysterious about our ability to detect the possible adverse
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effect of a child s grow h.

Wien | give lectures to people who prescribe these
conpounds, | make the point that | think every child who is
being treated with inhaled corticosteroids should have their
growh nmonitored at three to four nmonth intervals,
particularly during the first year of treatnent. And with
good technique, as was pointed out by Dr. Hintz, again, a
wal | - mount ed stadi oneter, good positioning by the child, an
experi enced person doing the neasurenment, with this kind of
approach, it is not difficult to detect the child who m ght
be experiencing growh suppression of inhaled
corticosteroids.

so, we conme back to this question, do inhaled
corticosteroids inmpair growth? Wll, there is little
guestion that they can. There is little question that
i nhal ed corticosteroids are capable of suppressing grow h.
The degree to which they do, in ny view, all depends on how
they are prescri bed.

| think it was Dr. Li, who nentioned earlier that
really the focus of the meeting is on discussion of the safe
use of inhaled corticosteroids and, again, the take-hone
nessages m ght be described with these four |ines.

One, that we don’t want the nessage to go out that
the growth effect of inhaled corticosteroids are comnparable

or sonmehow worse than oral glucocorticoids. If a child
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needs anti-inflammatory treatnent for their asthma, they are
going to be much safer being treated with inhal ed
corticosteroids.

The corticosteroids vary substantially with their
properties and, in particular, for prescribers, we need to
di sabuse the notion that these can be conpared on a
m crogram per mcrogram basis or dosed on a mcrogram per
m cr ogram basi s. Prescribers need to becone very famliar
with the relative potency of the drug that they are using,
so that they know the m crogram recomendations that they
shoul d be using and they can nmake efforts to titrate the
dose back down to the | owest effective dose.

Finally, when it comes to the growth issue,
nonitoring, regular nonitoring of these children’s growth
will alnost certainly allow us to detect the people severely
affected and also allow us to reassure famlies, who need
this medication that they can be prescribed safely.

Thanks very nuch.

[ Appl ause. ]

DR LI: Dr. Allen, thank you for setting the
clinical issues out for us so very clearly.

It is nowtime for us to take a morning break and
we will resune pronptly at 10:30 to hear Dr. Shapiro

[Brief recess.]

DR LI: Ri ght now, we are resum ng our norning
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session. W have two additional tal ks scheduled for us
before lunch. And our next speaker would be Dr. Shapiro
who will be speaking on orally inhaled and intranasa
corticosteroids in the managenment of pediatric and allergic
rhinitis .

Dr. Shapiro, if you are ready, we would love to
hear your remarks.

Agenda Item Oally Inhaled and Intranasal
Corticosteroids in the Managenent of Pediatric Asthma and
Allergic Rhinitis

DR SHAPI RO | appreciate the invitation to be
here and | would like to talk about the clinician and how
clinicians deal with asthma and allergic rhi:nitis today and
give a bit of an overview.

So, pediatric asthma and allergic rhinitis, a
clinician's perspective. As you have heard today and | am
sure you know fromthe past, asthma is a grow ng burden to
soci ety. It is interestingly skewed to be more of a burden
to the | ower socioeconomic groups, but certainly affects all
| evel s of society. And you nay have seen |ots of graphs
that look at rising curves for nunmbers of hospital visits,
energency roomvisits, mllions of dollars spent in
prescription drugs for children with asthma. And these are
just nore nunbers al ong those I|ines.

| thought it would be interesting instead of
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giving you the usual national nunbers for ne to take a shift
and focus on what happens in ny comunity. And the Seattle
King County Departnment of Public Health has put out a recent
publication |ooking at asthma, norbidity in our conmunity.
You see curves that are simlar to what we have seen for
ot her parts of the country.

In King County, the county that is the hone of
Seattl e and the surrounding area, childhood hospitalization
rates rose by 25 percent in the |ast decade or so and asthma
was the leading -- the second |eading cause of *
hospitalization in children in our conmmunity.

As you m ght have guessed, if you look at the rate
of hospitalization by socioeconom ¢ class, you see that the
| evel of poverty is greater or the degree of poor people,
nunber of poor people, is greater in the upper curve than it
isin the lower curve. So that down here, less than 5
percent of the population is at the poverty level; up here,
greater than 10 percent of the population is in the poverty
| evel

so, these local curves coincide fairly nicely with
what one sees on a national |evel.

A nunber of initiatives have come out of the
probl em of asthma as a burden to society in ternms of
morbidity, nortality and cost. There are a nunber of

outreach prograns, case managenent prograns, guidelines and
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they do a nunber of things. They teach triggers of asthm,
avoi dance of environnental factors. There are people who
are very interested in nmonitoring systens, the use of peak
flow in the conmunity is grow ng

Managenent plans are getting to be nore popul ar.
The idea of patients having a daily managenent plan as being
the right way to take care of asthma and that in addition to
a managenent plan for daily use, there should be an action
plan for times of difficulty.

These ideas are catching on and the idea of
control of nedications used on all the tine basis is
catching on in communities. So, action plans, use of ora
corticosteroids early on for acute exacerbations and the
i mportance of having the doctor involved quickly when things
are going down hill, these concepts are getting out into
communities to a greater extent than in the past.

Alot of this is related to guidelines, such as
the National Heart, Lung and Blood Institute guidelines and
the 1997 Expert Panel Report 2, EPR2, that has been well-

di ssem nated and continues to be dissem nated in our
comunities to try to raise-the level of awareness about
ast hma.

Now, you have heard about the stepw se approach
Dr. Jenkins tal ked about that earlier today and I will just

nention it again. And one way to sort out asthma severity
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is to look at intermttent di sease and then to ook at mld,

noderate and severe persistent disease. Peopl e who are

interested in care of children with asthma usually accept

that the persistent disease is inflanmmtory

in nature to a

significant extent and that in treating people with

persi stent disease, one has to be cognizant

and use anti-inflammatory nedi cation, not a

of inflammtion

novel idea this

norning. We have been tal king about that over and over.

These guidelines, the EPR2, have sorted asthna

nmedi cations into long term control, those controller

medi cations, and then quick relief medications. Anong these

long term control nedications, we have inhal ed

corticosteroids, non-steroidal inflammtories, |ike

chromalin and nedachromil (?) and a nunber of

ot her agents

that can be used on an everyday nmai ntenance program to

decrease synptons and to increase quality of

with asthnn.

life for people

So, what does that nean for a child with asthma

and how will a clinician deal with asthma of different

severities? It is pretty sinple. It is step 1. Quick

rel ease nedication is usually sinple beta agonist.

Once we get to step 2 and we accept that

inflammation is an inmportant issue here, we are dealing with

long term control nedication and the use of an anti-

i nfl amat ory. And as we get to step 3, we are dealing with
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nore and then step 4, nore anti-inflammatory.

Let’s focus in on what EPR2 tells us about the
nmedi cati ons at each step and, again, Dr. Jenkins nentioned
this a bit. At step 1, mld intermttent disease, no daily
nedi cation is needed. Step 2, the mld persistent, one
daily nedication, either |ow dose inhaled corticosteroid or
chromalin or nedachromil and then other drugs may be options
that are possible for this mld persistent sort of
si tuation.

This is text that is adapted or adopted frOWIEPRZf
As we get to step 3, we have inhaled corticosteroid as being
very, very inportant, either medium dose intranasal
corticosteroid or low to medium dose inhaled corticosteroid
with another agent. And as we get to step 4, we have high
dose inhaled corticosteroid and other agents may al so be
used.

But for the noderate and the severe persistent
asthmatic, the inhaled corticosteroid is on a special
pl atform above other nedications.

Now, the special benefits of chronic inhaled
corticosteroids are reinforced by a nunber of different
pi eces of information that clinicians, who care for people
with asthma are famliar with to sone extent. There are a
nunber of long termtrials, nostly European, that speak to

t he benefits of long term inhaled corticosteroid therapy.
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And there are al so pieces of information that” show an
i nverse relationship of inhaled corticosteroid use and
asthma norbidity; for instance, hospitalization rates, so
that you can look at the amount of hospitalization and see
that the popul ati ons where there is nost hospitalization
usual ly has the |east ampbunt of chronic inhaled
corticosteroid use.

And a few slides just to give you a glinpse of
this sort of thing, a Dutch study |ooking at PD20, so airway
hyperresponsi veness in children with asthma, show ng |ess ’
and | ess responsiveness indicated by higher 1?D20 for
children after nonths of inhaled corticosteroid versus no
i nhal ed corticosteroid therapy.

Anot her slide from Soren Pedersen's group show ng
i mproved airway function after nonths of use of inhaled
corticosteroid conpared to a | esser degree o:E quality of
lung function for patients who were not on inhal ed
corticosteroid. | know during the course of today, you wil]l
hear nore about these studies and | just throw them up as
exanmpl es of the sorts of long termdata that American
clinicians | ook toward when they nake decisions about the
use of inhaled corticosteroids in children.

These studies carry a |lot of weight and nake us
feel that to do the best for our patients, inhaled

corticosteroids are often the necessary, the best way to go.
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This is froma study by Selruse(?) |l ooking at early
intervention with inhaled corticosteroid for patients who
are new y diagnosed with asthna.

The inportant thing here is that in patients who
have an onset of steroid therapy within nonths to a year or
two of their diagnosis of asthma, there is an inprovenent in
peak expiatory flow rate in this particular slide, that is
much greater, nuch nore significant than the inprovenents
that one gets if patients have had asthma for years before
they are started on inhal ed corticosteroid therapy.

And this is a very inportant, alnost noral,
ethical dilemma or issue, at least, for clinicians taking
care of people with inhaled corticosteroids. Certainly,
when we are thinking about synptons from day to day, we have
options. W& have options of just using bronckodilators and
we have options of going the next step and using non-
steroidal anti-inflammtories, chromalin and nedachromil.

W have newer sonewhat anti-inflammatory agents,
anti-leukotrine (?) nodifiers that my well have anti -

i nfl anmat ory pot ency. But we don’t have any long term
trials to suggest that the alternatives to inhaled
corticosteroids will help us with long termissues, such as
lung growt h and ai rway renodel i ng.

Those of us who are concerned about not j ust

synptom control day to day, but lung growth and what wll be
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the case for our patient in 10, 20 and SO years down the
line wal k around with heavy shoul ders burdened by the issue
of is inhaled corticosteroid the best thing for this patient
and how do we tell a famly about that, about how we want to
control synmptons today and how we al so want to nake sure
that we optimze lung growh and airway renodeling issues
for that child for the future.

These long term studies make us feel very
responsi ble when we are dealing with patients and the proper
therapy for the young child with asthma. F

This slide is from Pete Nagelston's work on asthma
nmedi cation use in an inner city population and it speaks to
the issue of the inverse relationship between asthma
medi cation, inhaled corticosteroid use and anti-inflammtory
use and norbidity. For this particular population, you see
that a |ot of people have beta adrenergic agent only. A lot
of patients have theophylline and bet adrenergic agents and
inthis little pie-shaped area here you see oral
corticosteroids and in this teeny, teeny little inhaled
corticosteroid wedge, You see a 3 percent nunber

so, this sort of confirns what others” have shown,
too, that there is a lack of use of what may well be the
best nedications for decreasing inflammatory disease in
popul ations that tend to have the nost trouble in terns of

nmorbidity and nortality.
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The EPR2 is still a very current and certainly
i nportant guide for the treatnent of asthnma and the
pediatric section has a trenendous anount to offer us today
in 1998 and on to the future. The content, the pediatric
content of EPR2 is being represented and showcased in a
docunent that will soon be published and di ssem nated wi dely
that will be called Pediatric Asthma: A Guide to Pronoting
Best Practice.

This docunent tries to deal a little bit nore with
how a pediatrician or a famly practice person can easily, °*
so to speak, treat asthma in his or her office in a user
friendly sort of way. So, it is an attenpt to have an even
nore user friendly version of the very inportant features or
EPR2 .

In this guide that will soon be visible, there are
sections on step down long termcontroller therapy. After
starting long term controller therapy nedication, regular
followup visits, at least one to six nonth intervals are
essenti al . And at those visits, you should nonitor
synptons.  You should nonitor use of quick release
medi cati ons. You shoul d nonitor pul nonary function,
preferably with spironetry.

so, nore concrete nunbers than the genera
statenent that you should follow up patients who are taking

inhaled corticosteroids or patients who are taking regular
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asthma therapy of any ki nd.

Vel l, how do you reduce this therapy? Getting a
little bit nore concrete, these guidelines talk about
reduction based on evaluation of the child s severity and
speci al considerations. Asthma can deteriorate at a highly
variable rate. For inhal ed corticosteroids some physici ans
suggest decreasing the dose by 25 percent every two to three
nmonths to the | owest possible dose to maintain control.

This is very inportant, | believe, because there aren’t nany
pl aces where people tal k about the inportance of frequent
visits and frequent step down.

Again, we heard about this earlier today but wth
the information that we have heard a bit about so far and
that was in the briefing docunent and that we are going to
be discussing in the next two days, sone thrust towards
getting very formal about frequent followup is going to be
very inportant for the best care of asthma patients.

Areas of concern for nme and for other clinicians
taking care of kids with asthma, limted access to care can
mean too little or too nuch nedication. Limted access to
care can nean living in an inner city center where
culturally your famly used to using nedicine except on a
crisis basis.

So, you don’t get use of regular ongoing anti-

i nfl ammat ory nedi cati on because it just isn't part of the
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cultural mlieu or limted access to care can mean being
part of a mddle class famly, nmenbers of a health care
organi zati on where your visits to the doctor are very
limted because if you are not really sick, you don't need
to see anybody every one nonth or three nonths or maybe not
even every six nonths because you are just not sick enough
for that sort of thing.

So, you can be getting too little medication or
you can be getting too rmuch nedication if you were put on a
nice potent juicy, high potency inhaled corticosteroid afte;
your hospital adm ssion and you are not scheduled to see the
doctor again for six nonths optimstically or 12 nonths
perhaps nore realistically.

Connected to that, visits for tapering not just
crisis control are not part of the everyday |ingo of
pedi atrics or primary care. They are for specialty care but
we know that specialty care is not in the forefront today in
terms of the way health care funding organizations,
i nsurance organi zations want to think about asthma
managemnent

Anot her inportant issue that needs nore attention
fromus is attaching growmh charts to the care of patients
with chronic asthma. This is sonething that specialists
t hi nk about a |ot. Pedi atricians think about growh charts

for regular well baby care, but that tapers off just as the
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years of fulminant asthma difficulties or the possibilities
of that are still very nmuch before us.

so, the growth charts are perhaps not being kept
with the sort of discipline that is inportant.

Now, it isn't all that easy just to do growth
charts and that is another little glitch in the picture
ri ght now. Conventional growh charts may not give the
information that nore sophisticated Tanner adjusted growh
charts can give. So, growh charts can end up being nore
confusion than help for certain situations.

This is a gromh chart of a child who is in a |long
termclinical trial and the growmh chart was a red flag in
the trial because the child was falling off significantly in
percentil es. This is a standard growth chart that one wl|
see in a pediatrician’s office.

This is just one exanple of correction of this
patient’s growh for Tanner stage shows that the patient is
stabl e on the curve. So, even if you are doing growh
charts, you can get confused by people falling off, who
aren’t really falling off. And this could be a negative
rei nforcenent for use of gromh in followng patients with
asthma. So, education is needed about how to adjust growth
charts and not use just the typical everyday pediatric
st andar d.

Let me nove fromasthma to allergic rhinitis and,
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as we heard earlier, this is another inflamatory disease
and you have probably seen slides on pathogenesis that show
us that we start with sensitization and IgE anti bodies
attached to mass cells and allergen and IgE get together and
we see nediator release fromnass cells and sort of an early
event, anal ogous to asthma and early phase reactivity.

We have influx of inflanmmatory cells and a | ate
phase sort of reaction for rhinitis just as we have for
asthma. We have mllions and mllions of dollars being
spent in this country on allergic rhinitis just as for
ast hma al so. This slide isn't particular to children. It
tal ks about prescribed nedications in general, anbul atory
visits for congestion and not feeling well.

The highlighted here is the only one that is child
specific, school associated loss in terns of indirect cost
of rhinitis. So, just to show you that this is not just an
adult disease and this is just one way of |ooking at the
magni tude of dollars spent because of loss and norbidity
fromallergic rhinitis in kids

V¢, of course, are talking about stuffy nose and
not feeling well and fatigue and we think we are also
tal ki ng about diseases that nay be attached to having the
normal flow and normal anpbunt of edema disrupted in the
upper airway so that otitis nedia, sinus disease nay be

secondary consequences in sone people of allergic rhinitis.
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Now, the therapeutic interventions that are used
for allergic rhinitis are antihistam nes, which are known to
be best for itching and dripping of the nose and then
decongestants that are often added to the armanentarium for
the help of edema in allergic rhinitis. But it is the
intranasal corticosteroid that seens to take care of the
inflanmatory situation. Again, we have the inhaled
corticosteroid as the anti-inflamuatory approach and wth
the anti-inflamatory agent, we are often able to see a
decrease in itching and dripping and edena.

so, these drugs have becone nore and nore favored
by clinicians, pediatricians, family practice people, gg
well as specialists for the treatnment of allergic rhinitis
in even young children.

One slide just showi ng the conparison of
i nprovenments and synptons wi th placebo conpared with active
treatnent shown in a daily diary, so we see that sleep is
I nproved. Dayti ne sleepiness, a trend of inprovenent and
certainly stuffy noses inproved by inhaled corticosteroid.

| have renoved the trade nanes here. This is a
conparison in kids of nasal corticosteroid versus
anti hi stam ne show ng -- excuse ne. | amnot sure this is a
pedi atric study. It is a therapeutic conparison |ooking at
nasal steroid versus antihistam ne and show ng that nose

bl ockage during the day, at awakening, the anmount of
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sneezing, nasal itching, runny nose and eye irritation are
i mproved significantly better with nasal steroid than with
anti hi st ani ne

so, clinicians are seeing that nasal steroid
offers an option that is probably nore potent for
i mprovement in synmptons than antihi stam ne al one.

What about the cost? There is nothing cost-wise
that would deter the clinician fromturning to the nore
potent anti-inflanmatory therapy for rhinitis. This is a
conpari son of several pharmacies in the Seattle area, two
different long-acting relatively non-sedating antihistam nes
and three different nasal corticosteroids that are used in
children

You can see that the daily dose of these agents, a
30 day supply is about the same for antihistam ne versus
intranasal corticosteroid. so, clinicians are hearing nore
and nore about rhinitis as an inflammtory di sease anal ogous
to asthma, the effectiveness of nasal steroid being nore so
than anti histam ne and the cost being certainly simlar to
t he anti hi st am ne.

And patients also worry about system c nedication.
They think that the antihistam ne, the oral nedication is
the systemic nedication and the intranasal steroid is not
such a system ¢ nedication.

Anot her thing about nasal steroids is that they
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may well be disease nodifiers as inhaled steroids for asthma
are and this is just one of several studies that |ook at
treatnent in allergic rhinitis with intranasal
corticosteroid in patients with asthnma and effect on | ower
ai rway responsiveness.

In this particular trial, patients who received
beclomethasone had an inprovenent in asthma synptons,
conpared to patients who received pl acebo. Thi s was
intranasal use of becl onet hasone conpared to placebo, an
i mprovenment in asthma synptons.

So, physicians are concerned and interested that
judicious use of corticosteroids for asthma and rhinitis are
safe. Are they safe? They are pretty convinced that they
are effective and they are fairly convinced that these drugs
are possi bly di sease nodi fying. | guess | shouldn’t say
fairly well convinced and then say possibly, but many
clinicians that inhaled corticosteroids are disease
nmodi fyi ng.

Today and tomorrow we are going to be talking
about the problens with safety and how safety and
ef fectiveness go together. | think after, again, reading
the briefing docunment and hearing the initial coments today
that we are going to wal k away being nuch nore cautious and
much nore judicious in the use of these agents. And, yet, a

lot of us who are involved in the care of asthm and
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rhinitis are worried about the nmedia inplications of this
and that every tinme we make strides in education about the
i mportance of anti-inflammatory medications, we nmeet with
Ti me magazine, daily news type articles about diseases that
are supposedly ranmpant anpbng the patients who are receiving
what we think mght be the best nedication for their asthma
and allergic rhinitis.

so, while we want to be cautious and take the rest
of the next two days to the level of optinmal care for our
patients, we don’t want to |ose progress that we have nade
in treating our patients in ways to alter the eventual
di sease out cone.

Thank you very nuch.

[ Appl ause. ]

DR LI: Thank you very mnuch, Dr. Shapiro, for
that very excellent clinical sumrary. That nmkes us sure
that all of us are starting with the sanme baseline
i nformation.

We return now to our friend and original speaker,
Professor Hintz, who will now be talking on the issues and
the design, the assessnent and eval uation of growth studies.

So, Dr. Hintz.

Agenda Iltem I ssues in the Design and Conduct of
G owt h Studies: Popul ati on Studi ed, Duration, Methodol ogies

of Gowh Assessnent, Statistical Considerations and Follow-
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up

DR HINTZ: First of all, | amgoing to warn you
that this is not going to be a full lecture. \at | hope to
do is to bring up sone points and get sonme discussion from
menbers of the conmmttees and audi ence. | have already
warned Dr. Li that if he doesn’t ask a good question, he can
at |east ask a question. And | encourage the rest of you to
do the sane.

Second of all, I think my qualifications for
standing up here and giving this talk is that | have not
only participated in bad clinical studies, | have actually
desi gned them

[ Laughter.]

So, what | hope to do is to through an outline of
sone issues in growh studies and they start out with the
popul ati on studied, duration of observations, mnethodol ogy,
foll owup and surrogate markers.

So, let’s start with actually what is probably the
nmost inportant of these, perhaps, is the popul ation studied.
so, as you have already seen fromthe previous talks, there
are a lot of things that nmake choosing your popul ation or at
| east defining it very inportant.

Age and sex we have hit over and over again.

Et hnicity can play a role and the age of pubertal range, |

guess, should be a better way to say that, is that whether
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the patients are immediately prepubertal in what they may
al ready be having a growh slowdown preparatory to the
pubertal growh spurt or are they in puberty or in sone
studies, you can inmagine that they are nostly through
puberty and they are already slowing down in their growh
again. So that | think those becone crucial issues.

The exact disease state, nedications and dosages
are, obviously, crucial. | would guess that if you tried to
pool a study of chronic asthma and nasal allergies together,
that that wouldn’t work very well, that you have to define ¥
the populations to be as simlar as you can and ideally, you
woul d have the other factors as simlar as you can, bal anced
bet ween the groups.

Medi cati ons and dosages are fairly obvious and
then, perhaps, | even should have put this first and that is
the issue of controls because how we interpret the data,
whether it is a year from now or ten years from now or
thirty years fromnow really relies upon the validity of the
control groups shown.

Now, the easy way, and this comes back to studies
| have not only conducted but designed, the easy way is to
use historical controls. The tendency has been in
pediatrics and pediatric endocrinology to say, oh, well,
there is plenty of data about normal controls. So,

therefore, we will conpare it to, you know, the National
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Heal th Survey data, the mid-eighties or late seventies or we
will conpare it to people that have cone through our clinics
in the past.

Wiile that is easy, it always |eaves you with a
question. WAs the conposition of the group, the popul ation
studied, really conparable entirely to the historica
control group. Wthout belaboring the point, | think we can
all see in the literature and in our own experience cases
where, in fact, that isn't true.

so, concurrent controls are the best if you can
get them I was actually pleased to see sone of the studies
t hat have been shown in this area and that | have read with
interest the last once or so getting ready for this neeting
is that, in fact, they did have a concurrent design.
Qbviously, you can’t not treat people with severe disease,

i ke severe asthma, but there are those studies that have
al ready been discussed of mld asthma with and w t hout
pl acebo.

So, you know, the gold standard, so to speak, of
the clinical trials industry is to have a placebo
control l ed, random zed doubl e blind study. And then there
are sone things that nodify that. Then in addition to that,
when you are dealing with |large nunbers, | would guess that
t he audi ence out there from the pharmaceutical industry

represent thousands of patients and that there is a point of



)

105

whi ch having Phase 4 studies, even though they are not
carefully controlled, have their uses in trying to find out
how big a problemthese things are. Certainly have been
useful in the pediatric endocrinol ogy business.

Sothen the issue cones up, well, how long are we
going to do the studies. W have already tal ked about sone
of the problens with knenonetry in which the correlation of
the short term neasurenents wth the |onger term
observations of actual height is not terribly good until you
get out to the point where you essentially are at a half a
year or beyond, as Dr. Allen showed.

On the other side of the stick, of course, is how
|l ong are the people involved in the study going to |ive.

The ideal study that goes on 20 years, | think, is difficult
to imagine, both on the basis of cost and on the basis of
changes in personnel and people comng in and com ng out of
t he study.

so, | think the point I wanted to nmake about
control is that you need to have your control observations
go on as long as your experinental observations are and
that, by and large, in analyzing what questions are being
asked here, as a first step, you would want to concentrate
on what Dr. Allen defined as sort of internediate |ength
studies, sonmething on the order of a year. Si x nont hs can

be arguable, but a year is nore or |less standard. And that

'
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what we are actually interested in is
adult height of the children involved.
ourse, you are looking at a study at a

When we are designing our

internediate termstudies, | think we have to keep in mnd

that at | east there

shoul d be sone followup to adult

height . Again, these are difficult to do because, you know,

patients wander off
addresses, they chan
everything el se. So,
follow up on the pati
so at |east.

Also, int
send out a post card
tall they are. Pedi
this issue for years.
the parents are when

stature. None of yo

and in California, they not only change
ge nanmes and who is related to whom and
it gets to be very difficult to

ent . But it is inmportant to try to do

erns of final height, | think you cannot
in the year 2012 and ask peopl e how
atric endocrinol ogi sts have dealt with

W always take a history of how tall
a child comes to us with a short

u will be surprised to know that

husbands lie a | ot about how tall they are.

[ Laughter. ]
Wnen get

confused as to how tall they are and

when you actually nmeasure the height of parents, you get

answers that are totally different. So, what | would

extrapolate fromthat is that if you sent out a postcard and

ask people how tall

they are, you are not going to get good



data. You actually have to arrange

a way of actually

measuring themif you are going to have reliable

observati ons
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But in terns of nmethodol ogy, we have al ready

t al ked about careful neasurenent of

sonet hi ng approaching a stadi oneter.

hei ght and the ne

Nw, this can b

in a pediatrician's office. There are a nunber of so

ed for
e done

rt of

sinpl e devices not nore expensive ones that we tend to use

in which they are nounted on a wall.

They work just

as the others. You actually have to read -- you have

as wel |

to

l ook at the ruler and read the nunber, rather than have a

big display flashing at you, but they are perfectly

adequat e.

The big problem of course, is what | stres

earlier about growth assessnent. That is, you need a

trai ned observer, who is going to be consistent in th

that they position the child. And that

not an easy thing to get. | don’t

turnover of office nurses is, but it is probably |ike

every year and a half or sonething |ike that.

Even in the academic environnent, although

nmy second nurse, after 20 years at

St anford, but that

the nean, that is an exceptional thing. So, a study

sed

e way

is actually a very

know what the average

one

I am on
i's not

can be

done in offices, but you have to be sure to provide the

ri ght equi pment and the right training.
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Gowth charts we have already tal ked about and the
i dea that when you are trying to pool data across years, you
can use Z score analysis with the inportant exception that
when you get out to the prairie pubertal range, then you
can’t just use Z scores based on age. You have to sonehow
take into account the child s puberty and it gets to becone
increasingly difficult to interpret the data when you are
out in the peri-pubertal range.

so, the Tanner staging for pubertal devel opnent is
first and then making predictions of final height, you know,*
again, if you can show that a certain treatnment nmade a
statistically significant inpact on final height prediction,
then that would, obviously, give you sone information. It
woul dn’t be as great as having the concurrent controls, but
at least it would give you sone information.

Foll owup length of time, again, | guess | got
ahead of nyself, but you have to follow the patients |ong
enough to answer the question that you are posing to the
patient group. So, again, fromny personal point of view,
you know, at a mninmum you are talking about year |ong
studi es and even that at the end of a year |ong study,
obvi ously, you can only conclude what is the influence of
treatment X on a year’s growh, not on whether that is going
to translate into effect on the final stature.

W nentioned catch up earlier in the nmorning and a



J

109
coupl e of tines and, again, under ideal circunstances those
children may catch up once you are done with the treatnment
and you nay not see a long termeffect on the adult stature.
You just mght see sonme minor adjustment in the age of
puberty. But you have to be specific about what question
you are asking and what answer you can conme up wth.

Then, finally, the surrogate markers, we have
al ready tal ked about m d-parental height and predicted adult
hei ght as ways of trying to assess in a group what their
hei ght outcome is likely to be. So, if you are dealing withf
a | arge enough group, then a mid-parental height score makes
sense and people should be coming as a group within what is
expect ed. Predi cted adult height is sonewhat better for the
i ndi vidual but for groups it is probably not rmuch better in
terms of what woul d you expect of the group to do.

But , again, they are sort of useful markers but no
substitute for a controlled study. Then hormonal markers
have been used both short termand long term Havi ng spent
a good part of ny scientific career in this business, |
won't try to push that on you because | think the data shows
that for growth studies, neasuring these hornonal narkers
have been useful in the short term vyou know, six nonths,
one year outcome, but they have not been particularly useful

in predicting the long range outcone in ternms of heights.

so, | nmention it only to tell you that | don't



think that that is the answer.
Ckay. So now | am done and if
if there are no questions, | amin big tr
Agenda Item: Questions

DR LI: Let ne open the fl oor
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there is nobody --

oubl e.

then to the

conmittee and invite questions for Dr. Hintz. Actually,

will start with one, which is to -- if you wouldn’t mnd

expl ai ning how the predicted adult height

how it is actually predicted, based on wh

is cal cul ated and

at figures?

DR HI NTZ: The md-parental height, | actually

showed the equation for, which is basical

ly the nean height

of the parents for whether the child is nale or fenale.

so, is the md-parental height

the sane as the

predicted adult height or is it different?

DR HINTZ: There are other way
adult height. The bone age -- using the
a different manner. If you renenber the
skel etal hands waving at you, there is a
from actually before birth on through the
of the growth period in which there is an
bones can be scored as to how nmature they
epi physes and every one of our digits has
well as the ristepiphyses(?) that show on
And, again, they have a known sequence of

woul d basically look at a child s x-ray,

s of predicting
bone age is done in
slide I showed of
sequence of events
end of adol escence
-- individua
are and i ndivi dual
epiphyses in it as
the typical films.
events so that you

conpare it to sone
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standards and say, well, | know that his chronological age
is 11, let’s say, as an exanple, but his bone maturity | ooks
nore |ike an eight year old and, therefore, | would predict
that this child is going to go into puberty late and end up,
you know, whatever you predict.

And there are tables called the Bailey Penough(?)
tabl es that nost of us use and there are sone other nethods,
too; Roche Tanner Teeson(?) and so forth, of basically
taking the bone maturity and say this child has achieved a
certain percentage of his adult stature and you can
obviously neasure what his stature is on the day you took
the x-ray and then you do the manipulation with the
percentage and you conme out with an estimated -- and |
underline “estimated” twice -- adult height, what you can
expect for this child.

It helps to adjust for sone of the inaccuracies of
sort of the md-parental height, where, obviously, any group
of parents, any tw parents, can have a variety of height
youngsters and they are all within the range of possibility.
so, the bone age is a way of trying to adjust for the fact
that children mature at a different rate and they grow into
puberty at a different rate and you cone up with a figure of
what you woul d expect.

Again, in ternms of trying to inmagine a study, you

know, if you had data that showed that the patients did not
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achieve by a significant degree their predicted adult height
done either by the m d-parental height method of bone age
met hod or both, then that would be a significant factor.

DR LI: Thank you for that answer.

QG her questions fromthe conmttee? W will start
here. Dr. @G oss.

DR GRCSS: Dr. Shapiro raised a point that either
she or you may be able to answer for me. And that concerned
the Tanner adjusted growh chart. Could either of you just
briefly state maybe qualitatively how you make that Tanner
adjustnent? | didn't quite follow that in the. chart that
was shown.

DR SHAPIRO Wll, since | amnot an
endocrinologist, | just follow the chart and there are
certain places where you find with a patient’ s current
Tanner stages and you plot -- the curve basically changes
according to the Tanner stage. It is just a sinple
followi ng a graph.

DR. GRCSS: It is like a three-dinensional graph?

DR SHAPIRO No, it is a nodified curve that has
adipinit that -- so the patients who are on Tanner Stage
1 are expected to be at a lesser level than patients who are
in a nore active growth phase. So, it is an adjusted curve
basi cal | y.

DR HINTZ: It would be nice if it could be put in
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3D because that is -- in essence you are taking, you know, a
slice of tinme and projecting it forwards and backwards,
dependi ng upon how mature the child is. It is in essence
simlar to what we try to do with the bone age and hei ght
prediction is that you are using the, quotes, a real
maturity, which is the hard concept to prove, of the child
to adjust for whether he is going -- he or she is going to
be maturing relatively early, relatively late, and that
changes your prediction.

There are manipulations to try to do this but, of '
course, they all have their standard error.

DR LlI: Dr. Szefler first.

DR SZEFLER: W have been focusing on steroids as
medi cati ons that affect growth. In ternms of study design,
are there any other red flag nedications that should be in
the exclusion criteria or things to watch out for. And I am
thinking of things like ritalin, which is a very prevalent
use in pediatrics, periactin(?) . Are there nedications that
you can list in ternms of study design to be watchful for.

DR HINTZ: | think you have done a good job
nmenti oning the psychotropic drugs, which, again, as
endocrinol ogi sts we have a skewed view of. It seems like
hal f the short population in California is on ritalin or

sonething like that.

The other thing that is not that common, but the



114
thing to watch for is the thyroid hornone.

DR SZEFLER: A second question | had in ternms of
that, because it seens |like we are |leaning to becone
knowl edgeable in ternms of growmh velocity, in your present
under st andi ng of pediatric practice, Wwhat is the preval ence
of the use of growth velocity curves? |s this sonething all
pedi atricians use, 5 percent of pediatricians use?

DR. HINTZ: Close to 5. You know, if you go into
the pediatric endocrine clinics, you will find the charts
have nostly been used. My inpression in general pediatric
practice -- and part of it has to do with the pattern of
practice that I will cone back to in a second -- it was
mentioned by Dr. Shapiro, you know, that not everybody gets
hei ght neasured every visit to a pediatrician.

This is a problem that pediatricians sort of --
and part of it is it is nmandated now by the HMOs, they are
taking new well child care and grow h assessnent in the
first couple of years of life, but then they are forced nore
and nore into an episodic care situation in which the
mandate fromthe health care systemright nowis that if you
are sick, you go see a doctor. If you are well, you don’t.

And | think, therefore, we really don't get data.
And this is insidious because, you know, if you have ever
had your child into the energency room Yyou krnow, what

happens ordinarily is that they get a weight and then they
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put the growh and that is true with doctors’ offices, which
you al nost never get heights.

so, until we sort of get into a node, | guess, of
telling people and hel ping themto do it, such as
allergists, such as people that are going to in the front
lines in terns of |ooking for those problens, if you don't
make the measurenents, Yyou don’t have the data and it
doesn’t matter whether you have growth charts in the drawer
or not because if you are not neasuring height and you are
not |looking at growth rates, you are going to mss that.

DR. LI: Ckay. W have a nunber of commttee
menbers who want to ask questions and | amgoing to go with
Dr. Cara, then Dr. New, Dr. Baraniuk, Dr. Crim and Dr. Kelly
in that order and Dr. Bone.

Dr. Cara, question or a conment?

DR CARA: Actually I have a comment and it is
related to this whole issue of adjusting for Tanner staging
when you are evaluating a child s growth. And. maybe | can
clarify sone of the charting issues that you were
quest i oni ng.

The bottomline is that the charts are sinply
different gromh curves that take into consideration whether
a child is an early developer or a late developer. Then it

is up to the clinician to place the neasurenents that he or

she obtains on the growth chart, depending on whether they
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he child is an early or a |late developer.
It doesn’t take into consideration -- it doesn’t
calculation for you, in other words.
DR LI: In other words, it is an educated guess.

DR. CARA: It is an educated guess, but first you

have to determ ne whether that child is, in fact, an early

or late developer. And the issue with steroids is that as

we have t

obvi ousl Yy,

al ked or has been presented previously, steroids,

can inpair growh, but they tend to inmpair growh

to the sane extent that they delay maturation.

devel oper,

are on st

chil dren
years for
growh is
puberty,

of final

hi ghl i ght
i ssues ar
process,

difficult
which is

So that it can look like a child is a late

but that may sinply be due to the fact that they
eroids.
The issue is conplicated further because when
have growt h suppression during the peri-pubertal

what ever the reason, once that suppression of
relieved, they tend to go through an accel erated
resulting in early epiphysial closure and stunting
adul t hei ght.

So that there are -- | guess what | amtrying to
is the fact that there are sone very critica

ound this whole Tanner staging and growth val uation
especially during the teenage years and it is
sonetimes to determne which is the chicken and

the egg in terns of what is causing the actual

K
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growt h attenuation

DR LI: Thank you for those comrents.
Dr. New
DR NEW I have comments and questions first to

Dr. Shapiro and then to Dr. Hntz

Dr. Shapiro, | would like you to comrent on
whet her a children who is suffering asthma wi thout relief
woul d have reduced food intake and, therefore, there is a
factor of nutrition that mght affect the growth. That is
ny first question.

DR SHAPI RO That is a very rare sort of
scenari o. In the urban or suburban setting, I really can't
say | have seen that. | have seen one or two cases of
people living in a much nore rural, underdevel.oped sort of
setting where there is an appearance of cachexia in a child
who had use of accessory nuscles and increased AP di aneter
of the chest and a great deal of wasting and it |ooked |ike
there had been chronic obstruction to a fairly severe degree
for years.

That, obviously, stays in ny mnd as being a very
unusual exanple. Having said that, there was a recent
article on food allergy and nutritional issues in kids who
were put on restricted diets. | found that very interesting
because there is a higher proportion of food allergy anobng

nore atopic asthmatics than there is anong the typical
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popul ati on. And it appears that there are children who were
on diets without cows mlk and a variety of other foods,

who may seemto be growing normally, unless you put them
under a mcroscope a bit nore. So, there may be nobre going
on there than usually neets the eye.

But in general, | don’t think nutritiona
deprivation is an issue with nost of our kids with asthma.

DR. NEW | wonder also then if you would just
comrent on the recent Environnental Protection Agency issues
of particulate matters in the environnment that are causing
asthma to increase.

DR. SHAPIRO That is a very controversial area.

A lot of the nost likely particulate materials are under the
PM 2.5 level, which is, you know, kind of |ower than where
the EPA is focusing today. So, there certainly is data on
with snmoke and asthna exacerbations and there is interest in
pol lutant levels in general and asthma exacerbati ons. There
are cities in the world that have been cl eaned up
environnmental |y where asthma has not inproved so that it
doesn’t al ways work together.

There is a clinical trial now that is putting
together data fromlong termgrowh in seven U S cities
with kids with asthnma and pollution standards in those
cities . So, hopefully, in the future we wll have nore

answer s about that.
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I would say it is very controversial and not
clear.

DR. NEW There was a paucity of data on whether
there are environmental pollutions that are really causing
this increased asthma frequency that --

DR. SHAPIRO:  That is right.

DR. NEW Ray, can | ask you questions because in
general what we are concerned with is how tall you are going
to be will depend on the rate of growth and the duration of
grow h. There are certain irrefutable facts, which is women!
are generally shorter than nen and del ayed adol escent
patients tend to be shorter than early adol escent patients.
so, the point that Jose made, which is that if you have a
del ayed adol escence, the very fact that your adol escent
growth spurt is on a |lower height nmakes you ultimately
shorter.

In view of the fact that different pediatricians,
who are treating children with asthma with inhalant steroids
will be measuring their children in different ways and there
are all these other variables, which you have nentioned. Do
you think that there is a prayer that we will be able to
di stinguish 1.4 centineters difference, which is what the
clinically controlled studies have shown?

| mean, let's say we put out a thing and we say

pedi atricians of the world, you have to neasure children
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every time they cone to you --

DR. HI NTZ: I have already done that.’

DR. NEW  You did that.

DR. HI NTZ: [t didn't work.

DR NEW Ckay. Well, that is what | wanted to

know.

My final question is what is your conclusion about
the previous historical studies of children given oral
steroids either for asthma or for renal disease or other
t hi ngs?

DR HINTZ: It nakes them shorter.

DR. NEW It nmakes them shorter.

DR, HI NTZ: | mean, there is no question -- and |
have forgotten whose slide it was -- | think it was David' s,
his take-home points -- oral steroids have a nuch bigger
effect on growh than do inhal ed steroids.

DR NEW But did they effect final height, David?
| didn't get that.

DR ALLEN: Two years ago we did a meta-analysis
| ooking at history of steroid exposure, oral versus inhaled,
and there was a clear association of the oral exposure wth
reduced hei ght where that wasn’'t seen in the beclomethasone-
treated Kkids.

DR HINTZ: To go back to one of your questions,

can you see statistically significance at a 1.4 centineter
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the answer is “yes,” but it, obviously, has to be powered
adequately statistically to do it and if you decide that you
have to do it, you would try to keep the nunber of centers
i nvol ved down to the mninum you could and make sure they
all have the sanme equi pnent and the nurses or whoever are
maki ng the neasurenents will -- are trained and there is
some sort of quality control

So, yes, you can do that but the question that you
coul d discuss perhaps later in here philosophically is does
it mtter, is a 1 centineter difference in adult height a
maj or thing for us to be concerned about or should we
concentrate our efforts el sewhere?

DR. NEW  Thank you.

DR LI: Davi d.

DR ALLEN: Could I add sonething to the answer?

| thought Maria's question was referring nore
perhaps to the individual situation of a practitioner. W
have already proven that we can detect 1.4 centineters in
st udi es, The issue is, you know, the doctor out there. |
guess | would just add the relative inportance of detecting
the growmh suppression is going to be proportionate to the
degree of effect that you are seeing.

Now renmenber that the 1.4 centineters per year is
an aver age. Some kids are showi ng no growth suppression.

Some kids are having a lot nore. So, obviously, your
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ability to detect it is going to be greater at an earlier
stage in the children having a nore profound effect. You
know, in the kids that we really worry about that are having

perhaps 2 centineters, 2 1/2 centimeters change in the

gromh loss, | think that would be easily detectable.

DR. NEW Just to answer, | agree with you that
growt h nmeasurenents are essential . | am concerned about
whet her you will have the sufficient precision in the end to
make a judgnent. | don’t know.

| mean, we have got to renenber that Tanner when
he did his growth studies had one guy who did all the tine
for about 22 years and you see that --

DR HINTZ: He was a British sergeant nmmjor --

DR NEW And Dr. Hintz here has had two nurses in
20 years doing it. Most of us are not that fortunate to
have such devoted peopl e.

DR LlI: Dr. Baraniuk.

DR BARANIUK: | think inplicit in this neeting is
can we cone up with sonme guidelines for the FDA and industry
to consider for future prospective trials? 1In terns of
enrolling patients, it seems |ike we have been bandyi ng
around the gone age, the Tanner adjusted age, the fina
hei ght s. Does industry need to neasure all of those in
order to deternmine which is going to be the best neasure?

Do we need to have a period with a pretrial growth
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eval uation so that a change can be seen during a drug
treatnent period or with nultiple doses? And should we
always insist on including a catch up phase to -- or follow-
up phase to determne catch up growth?

| was inpressed in |looking at the studies that the
non-steroid treated groups often had an increase in growh
relative to placebo controls. So, | would have to ask what
should a control group be for the asthma treatnent. Shoul d
we be banking 24 hour urines or plasnma sanples fromthe
start and the end of studies so that as new markers appear
in the future we can go back and eval uate those?

I think those may be useful reconmendati ons.

And one other issue is what is the effect of
exercise on growh? | got the inpression from sone of the
Swedi sh studies that there was less of a steroid effect
there conpared to sone of the Anerican studies, where there
seemed to be larger effects. | think we will discuss that
nore tomorrow, but in children who exercise nore, do they
have higher growth conpared to other children?

DR LI: | guess what | would say is that nmany of
the issues that you have brought up, of course, are key
issues and will be part of our detailed discussion tonorrow
af t ernoon.

But | wonder, Dr. Hntz, if vyou had a conment

about the question regarding exercise and growh?
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.DR. HI NTZ: Exercise is well-known to be a
stimulus of growh hornone, but there has never been a study
that | know about that denonstrates that exercising children
end up being taller children or not. Again, all the kinds
of things that we have said already and we will say the rest
of the day and a half ahead of us about difficulties of
conparing groups and carrying out long term studies are
certainly true in that situation, too. So, it is not clear.

In terns of the historical experience of what is
t he biggest influence on the outcone of growth in rats, in
cattle, probably in nonkeys and certainly in “humans, it
appears that early infant nutrition and protein intake is
probably the biggest single factor. But this group, you
know, our -- Dr. Shapiro’s practice in Seattle, are
relatively conparable on that |evel

I would like to comment on the issue about should
we be telling the pharmaceutical agencies how to predict
hei ght and do they need bone ages and so forth. | think on
a practical level, these studies are going to have to be
done so that they start out at Dr. Allen’s internediate
| evel and then carry on so that, in fact, a |ook at whether
there is an influence on predicted adult hei ght done by bone
age, | think, is going to be very inportant in those
i nternedi ate studies..

Utimately, it will drop out, | guess, other than



125
saying “yes, “ they did achieve their bone age -or they did
not, but | think that is sonmething that has to be done if
you are going to have an early warning system

The other thing, which you have nicely brought up
that gives ne a chance to enphasize again, the catch up
growh and | think that any study in this area that is done
is going to have to have a catch up growh phase, a post-
study phase, if you like, and ideally you would |like to see,
per haps, a crossover or sonething like that so that the
patients that were on treatnent go back on placebo and maybg
the controls go on to treatnment, but to see the effect of
catch up grow h.

You know, it neans less to the Anerican public and
to the pediatricians and allergists of the world if after
two years everybody ends up at the same place, obviously,
than if, as has been shown with steroids several times, you
don’t end up back in the sane place because you don't have
adequate catch up growth when you come off the steroids.

But all those studies were done with oral
steroids, as | have tried to enphasi ze.

DR LlI: Thanks for that answer.

Dr. Cim you are next.

DR CRIM: | have two questions. One, | think,

Dr. Hintz may be able to address and | think the other one

maybe Dr. Allen can address.
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In terns of study designs -- and it may conme Up

tonorrow - -
to Dr. Hntz

a study, let’

| ooki ng at
-- 1l ooking

s say, in

growh velocity -- this is directed
at growth velocity, if one conducted

t he prepubescent period, if you were

| ooking at the gromh velocity where you expect to see this

decl i ne before puberty,

one question | have is how | ong

should a run in period be that one can get an adequate

nunber of data points to determ ne exactly what a person’s

actual growth velocity is so that you can follow that person

during the t

r eat nent

phase?

And then the second part of that question would be

what would one do in the case of a person that -- a child

who required,

| et’ s say,

rescue steroids and how that woul d

af fect that whol e analysis of data?

ask that question because | think there are a

couple of studies in the briefing docunment in which the

subj ects were all owed,

steroids, if

the study, b

mul ti pl e epi sodes of

out. so, in

steroids, th

| et’s say, rescue nedication of oral

it was | ess than seven days, they could stay in

ut if it was nore than that, if they required

rescue oral steroids, they had to drop

other words, if they require any rescue oral

at will aut

omatically make them a dropout and,

again, this whole issue about the duration of the run in

peri od.

DR HINTZ: |

think nost pediatric

[ 4
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endocri nol ogi sts woul d consider six nmonths as a mninum run
in period. Also, there is a strong seasonable variability
in growh that has been shown actually nore in the cold
northeast than in California, but, nonetheless, it does
happen. So, even with a six nonth study if it was during
the winter or early spring, let’'s say, you mght get a false
rate, false idea of the growth.

In terms of the issue about nedication, | think
the allergists are aware of the problem and | suspect maybe
Dr. Shapiro can back it up, is that you have to take
sonet hi ng. Govi ously, you don’t want children in there that
are on oral steroids all the tine or going in and out of the
hospital all the time, but | would suspect that if you
l[imted it to people that never have used steroids before
they started on nedicine, that you wouldn't have very many
patients and it would be hard to recruit for.

| doubt that there is any data at all as to
whet her it should be seven days or three days or eight days
for that matter. | think it is just an arbitrary decision.

Leonore, what is the data in terns of suppression
in ternms of days of steroids?

DR. LEVI NE: I think that is quite controversia
actually and if certain factors are -- have the drugs
admi ni stered, say, just once in the norning, et cetera. |

think certainly several days are pretty safe. They are the
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peopl e who use the period of two weeks that you have to
worry about.

DR. CRIM | guess that at |least the data seens to
suggest, at least sone of the analysis is that growh
velocity may be affected, whereas, you may not see an effect
on the HPA axis, then that is why | guess the question would
be in terms of a study designing that is |ooking at gross
velocity with a seven day burst of rescue nedication screw
up all subsequent data or at least for a particular period
of time in terns of assessing the effects of inhaled
corticosteroids or nasal on growh

DR HINTZ: There are some studies that alter
short tinme periods, of looking at effects of growth of the
tibia and fibula and steroids and as brief as one week of
steroids can be shown to have an effect on looking at growth
as seen by knenonetry. Also, with those studies, which were
done in Germany, they had a catch up growth in the
succeedi ng two weeks. I think the nore stringent you can be
within being able to run a study, obviously the better.

DR CRIM: The other question | have, which may be
alittle brief, directed to me, with Dr. Allen would be this
whol e issue about the effect of asthma on growth. And | was
just wondering -- you mentioned the study by Silverstein in
which there was no difference in md-parental height and

t hose asthmatics who use and i nhal ed corticosteroids versus
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t hose who did not.

| guess ny question would be has there been any
data either with knenonetry or stadioneters looking at
conparing asthmatics who are not on inhaled corticosteroids
or let’s just say beta agonists versus control. to see if
asthma in and of itself affects growth

DR ALLEN: I haven’'t seen any data about that. |
think the comment that Jose nmade about the effect of asthma
per haps bei ng exaggerated in those years right before
puberty was also substantiated by the slide | showed. | &
think that is where a ot of the conventional w sdom about
the effect of asthma on growh has cone from that there is
a -- could be a fairly profound influence of, say, noderate
asthma on making the transition from the prepubertal to the
pubertal phase of growh and you get a delay in that onset
of puberty and there is an acquired relative short stature
during that tine.

But other than those kinds of studies, | haven't
seen conpelling information, you know, that asthma itself in
either the prepubertal population or the adult popul ation
has a significant effect on height at the tinme. And | think
the recruitnment of, you know, if you |look at the baseline
popul ati ons of the nodern day studies, they tend to
substantiate that the kids are not short statured and they

don’t have substantial bone age del ay.
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DR LlI: Dr. Cara wanted to conment, then we are
going to go -- no.
Ckay. We will go on with other questions. W

have maybe a little less than 20 minutes |left and we have a

nunber of committee nmenbers with questions. So, we will try
to get to themall if we can keep the questions and answers
f ocused.

So, Dr. Kelly, did you have a question for either
Dr. Hntz or one of the other speakers?

DR KELLY: This is for Dr. Hintz

One of ny questions was answered about the
baseline, but in terms of using growh velocity curves, |
was interested in terns -- when we are |ooking at the data
that we now have in front of us or were given to us, how
consistent is an individual patient along a growh velocity
curve. W have seen how on the standard grow h curves how
they can alter and change but if they are always on the
third percentile in that flat portion of the growth velocity
curve between six and puberty, are they always on the third
percentile or do they junp around considerably?

DR HINTZ: They junp around a little. [ f you
conpare the junpiness, to coin a phrase, of the growth rate
charts, as conpared to growmh charts, there is a lot nore
junping, partly because, you know, it is an exaggerated

scale and party because of the difficulties of these
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measur enent s. You know, it is one thing to neasure a
child s height and to have it track, you know, the 10th
percentile, let's say, plus or mnus a little then. It is
another thing to try to get growh rate data every three
nont hs that nake sense.

I think in ny owm case, | use sort of the six
nmonth grom h rate data as being reasonable and. | ignore
anyt hi ng shorter than that.

DR KELLY: So, if we don’'t have baseline data for
six nmonths, can we use growh velocity curves to even | ook
at whether or not a certain therapy is producing a
suppr essi on?

DR HINTZ: | don’t think so. | mean, obviously,
you can always do -- like | said, | helped, not only
participated in but designed bad studies. You, can always
you know, do something, but | think -- it is a difficult
situation if you don’t have growth rate run in and growth
rate data.

DR LI: Ckay. Thank you .

Dr. Bone, next.

DR. BONE: Thank you. | have a question, a
specific question for Dr. Hintz and then a little nore
general question that will probably be addressed to him and
to Dr. Allen.

Dr. Hintz, did | understand that for the
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prediction of the adult height, the variability was for two
standard deviations with 9 centineters or is that right? O
was that 1 -- that was two standard devi ations.

so, that would be about 3 1/2 inches in fina
hei ght, sonething like that. Does that then tell us a
little bit of an answer to Dr. New s earlier question about
what we could say in an individual about the difference
between their attained height and what they m ght have
attained without treatnent? | nean, that sort of sounds
like --

DR. HINTZ: This would be a good thing to get in
groupi ng because, obviously, the standard -- it is the
likelihood that it neaning is bigger when you have a bigger
n. But in an individual patient, as all of us can testify,

I think we can have large errors and it is not because you
are not --

DR BONE: It also seens fromny experience as a
clinician dealing with nore -- sonetines adol escents and
ol der adults but occasionally children, that parents of sick
children are maybe concerned about big differences in
height, not 1 or 2 centinmeters in the long run, at |east
that is the inpression I have.

| am having an interesting tine trying to
synt hesi ze sonme of the information here and it is striking

me nore and nore that trying to evaluate the clinical
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significance of data even froma year is a little perilous.
Perhaps you and Dr. Allen would comrent on whet her
understand this about right at the |evel of discussion we
are tal ki ng about.

W are looking, it seens to ne, at fairly subtle
differences, at |east over the observational period. The
studies we saw were around a centineter and a half, not
quite, differences in groups. But this is confounded a
little bit by the fact that the underlying disease nay
affect growh velocity and there is also an effect on
mat ur at i on.

The effect on maturation is such that it m ght
mtigate the effect of a decline in growh velocity on final
adult hei ght. But | think it was Dr. Cara that pointed out
that the degree of mtigation may be less than it appears to
be because the delay in delayed pubertal growh spurt is
acconpani ed by a delayed but eventually accel erated
mat uration process so the epiphyseal quotient may occur in a
hurry as well.

Do | have that about right?

DR HINTZ: Yes, you have that about right. If
yQU woul d like to becone a pediatric endocrinologist --

DR BONE: Thank you very nuch.

DR HINTZ: The peak phil osophy on the average in

puberty ‘is lower for the children that mature late than



134

those that mature early, as we said a couple of tinmes. so,
that is exactly the -- if you just use the bone age -- late
maturity, particularly boys, you can predict that they get

taller than they actually do. For girls it is only about a

centinmeter. Qur predictions are inaccurate in those that
mature late in life and giving steroids that will delay the
mat urati on process of -- presumably al nost never been

studied, particularly in that group, that would happen in
children --

DR. BONE: And we don’'t really have if |
understand correctly an established way of making that
second adj ust nent .

DR. HINTZ: There is an established way -- | would
like to hear Maria s comrents on it, which is that one of
the things about the Bailey and Pinot tables that were set
up on a study that was done nostly during the -- published
in 1945 or 1946 -- is that there are three different charts
for late maturers, early maturers and normal maturers.

To ny know edge, they have never really been
val idated fully.

Maria, do you want to conment?

DR. NEW There was a recent paper by Phil Aron(?)
in which he clainmed that even children with advanced bone
ages should have high predictions nmeasured on the daily --

you know, taking the average. But we have just done this
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who tend to have advanced bone

with a group of patients,
is children with congenital adrena

ages. So, it
hyperplasia and we have found that the adjustnent should be

made using the advanced bone age table.
the difference between the

But when you | ook at
hi gh prediction using the average and the advanced bone age

the difference is very small.
issue is that when Bail ey and

t abl es,
DR CARA: The ot her

devel oped these tabl es, nor ma

early devel opers or

dealing really with situations
tend to

Pi not t hey were | ooking at
| ate

children that were either

They weren’t
t hi ngs t hat

devel opers.

| i ke precocious puberty or
accel erate puberty nore from a di sease standpoint.
guess |

Then to summarize ny question |
informed with

ast hma or

del ay or
DR BONE :

was trying to get at is would we be better

regard to how we are actually going to nanage these children

attention on sonmething -- on neasures that

assessing the frequency with which
gr ow h,

t han

if we focused our

reduction in their

were nore directed at
anal ysi s rather

children have very substanti al

a categori cal

| ooki ng nore at
Is that a nore

al nost

| ooking at the nmeans in these case?

informative kind of mneasurenent, Dr. Allen and Dr. H ntz?
is certainly one way to | ook at

DR, ALLEN: That
the issue and | think sone of
| ater today, you know, show how your

| ooki ng at

t he docunents that we will be
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interpretation of the data can vary, depending on the
vi ewpoi nt that you take, whether or not we are trying to
sel ect out particularly susceptible individuals, who m ght
have a much nore significant effect on their growh.
Because | think the comments we have been hearing in the
|ast five minutes, | think, do nake it clear that, you know,
for any particular individual, you know, | ooking
retrospectively for the vast mgjority of these kids who are
maybe having a slight dimnution in their growh, it is
going to say whether there was a clinical effect on their &
final adult height.

W are not able to precisely predict what a
person’s height is going to be accurately enough to answer
that question. So, | think we return to the issue of
focusing on analysis of growh velocity over tine and
i ndividuals getting these nedications and, you know, the
i ssue of nmonitoring them and sel ecting people that seemto
be having an effect.

| mean, that is going to be the best, the only
predictor of a significant effect and until we segregate out
an adol escent population and | ook at them after prepubertal
growt h suppression, we are hot going to be able to answer
t he eventual question about final adult height.

But that is why |I hope that the discussion expands

a bit beyond just this issue of final adult height because I
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am not convinced that that is the only clinically rel evant
effect that we are dealing with in these mldly affected
ki ds with asthna.

DR. HI NTZ: In other words, if you are shown as a
sixth grader, you are short as a sixth grader, right?

Peopl e can be upset about their stature at any length and
you can tell themall you want that when you are 20, it wll
be fine.

DR. ALLEN. The question is, you know, if you
wonder what is the reason to be worried about final adult
hei ght, and, you know, there is a lot of interesting data
out there about the effects of eight on success and what not
in society, but nobody --

DR HINTZ: How tall are you?

DR ALLEN: Not tall enough. And | exercise, too.

But , you know, the interesting question is is that
because you are short as an adult or is that because you
were short when you were in seventh grade that you m ght
have certain effects later on? That is why | don’t think it
is so clear cut that the only relevant issue is being short
as an adul t.

DR LI: That is a good point, Dr. Allen

| would like to nove along. We have at |east five
other commttee nenbers or guests who have questions. |

would like to have them all have an opportunity to ask their
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guestions of the speakers. | amcertainly willing to go
over five or ten minutes past the hour, but no |onger than
that .

| believe that DR Malozowski does have a question
or a conmment.

DR MALOZOWSKI: M conment is regarding the issue
of bone age, high predictions, the high predictions of
normal . There is no study |ooking at bone age prediction of
patient that received steroids. Steroids do affect bone and
this may be a confounding factor when you predict final '
height . Aside fromthe fact that the standard error usually
in height variation is about 5 centineters, that you can be
5 centineters above or bel ow

Therefore, in this particular population, | think
that it will be very interesting to collect the data but to
make the assunption that sonmebody w |l have normal hei ght or
sonething like this based upon bone age, | think, is
i ncorrect

DR LI: Dr. Hntz, would you |Iike to comment
briefly on that? Wuld you agree with that?

DR. HI NTZ: | woul d agree.

DR. MALOZOWSKI: The other point, | think, it is
very inportant to qualify the paper by Silverstein that Dr.
Al'l en presented because fromthe initial 800 patients

approximately that they contacted, they only studied 58
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patients that received steroids. Ckay? And a very
inportant point in this particular paper in which the height
was normal in the patient that received glucocorticosteroids
that the nmean age at first contact with corticosterocid was
12 1/ 2 years. Bei ng say that and renenbering the growh
curves, we keep in mnd that nost of the girls already are
at the growth deceleration stage at this point and |I don’t
know really how nmuch these drugs have an effect have on the
growth rate of this particular popul ation

It is not the same as children that started *
therapy at age four, six, eight. W are |ooking at puberty
and the other point is the dose exposure, although probably

nost of these patients received glucocorticoid steroids, the

dose were quite nodest. The nedi an doses were quite nodest.
DR. LI: Thank you for those comments.
W will nmove along next to Dr. Liu and then Dr.

Osborne, Dr. Hirsch and Dr. Oppenheiner, in that order.

So, Dr. Liu.

DR LIU | hope this is a short question but one
of the things that we mght take sone |essons from would be
what is known about the effects of |ow doses of systemc
corticosteroids. | have heard this sort of bantered around
and it is certainly relevant to this discussion about the
effect of inhaled steroids is what other guidelines do we

have from the use of system c steroids either in an asthnma
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popul ati on that takes them regularly or an asthma popul ation
that is classified as having greater disease severity so it
woul d be presuned to be nore on high doses of inhaled or
system c steroid nedications, conpared to sone other control
group.

I mean, how much is this effect well-docunented
for people that you would expect to have sonme sort of effect
on?

DR, HI NTZ: | will take a swing at that one or
David can correct ne.

The problemis simlar to some of this data. That
is, that the nmean effect on growth rate is fairly well-
docunented and the dosage at which it happens, which is
really not very much above physiologic 20 to 25 mlligrams
of hydrocortisone equival ent per neter squared per day, you
know, can, in fact, influence growth. But there appears to
be an individual susceptibility factor so that you can’t
just give an absolute bottom dose for every person and trust
it. But it is well-docunented.

DR LIU Does that extend to final adult height?
Is that the endpoint that is being | ooked at here?

DR. HINTZ: No. Most of that data is growth rate
data not adult height data. | don't know of any off hand.

DR LI: Good question, Mark.

Dr. Gsborne.
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DR OSBORNE: | have a question that is fairly
vague. So, | apol ogize. | really want to know what is
realistic. I am asking nostly Dr. Hintz, but I realize

there are others here who are both practitioners and have
done nmany research studies. So, this is a question which is
what is realistic to ask a practitioner to do that we can
advi se from these neetings? Wat is realistic to ask
industry to do? So, ny questions are is it reasonable to
ask practitioners to follow height every six nonths or every
year using Tanner adjusted scales? |Is that a feasible '
recommendat i on, nunber one?

Nunber two, is it feasible to ask industry to cone
up with the Iowest effective dose at which there will be
| ess than a centinmeter per year growh velocity change,
recogni zing you are going to need at |east 120 people per
treatnent arm and nmaybe hi gher, depending on the stage of
the patients?

DR LI: I think the second part of the question
we will address tonorrow, but maybe Dr. Shapiro and Dr.
szefler, perhaps, can just briefly address the question of
how practical it is for physicians or pediatricians,
especially, to be follow ng, you know, heights on a regular
basi s .

DR. SHAPI RC. I have given this a |ot of thought

since this neeting has been planned and | think that this is



y

142
sort of maybe a next wave of guideline type work, a new
initiative in terms of a thrust towards pediatricians about
the inportance of inhaled corticosteroids still, you know,
retaining that and focusing on the followup and inportance
of growth choice in a way that is inpossible for insurance
conpani es to wash their hands of the issue.

so, | think that it is a prinme time for the
Acadeny of Pediatrics to have a position statenment that is
publ i shed for the academ es and associations that deal wth
specialty care to insist upon this. I think it is very
doable and that it is now public policy, political sort of
issue, if that is what this conmttee decides is inportant.

I think it can be done with the right political
effort

DR. LI: Wuld you care to comment, Dr. Szefler?

DR. SZEFLER: Two questions that cane up in terns
of practicality and, you know, | think there is one bal ance
that we don’t look at. Asthma control, | think, as Gail
very nicely pointed out, the asthma specialists are kind of
thinking on a different level than primary care. Ve are
thinking in terns of future in terns of |ung devel opnent and
there really needs to be kind of in the future a different
way of practicing that incorporates both linear growh in
patients that are on steroids and also lung growh to | ook

at the effective conponent of the di sease managenent.
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so, | think it is very inportant and that is why I
asked the question before, how famliar pediatricians are
with growh velocity curves. And | would venture a guess
nost of themare not. That is why we have to be very
careful in the wording because if we suggest nonitoring
growt h, it becones kind of one of those hodgepodge terns
that Dr. Jenkins nentioned that are used in the past.

If we are just saying “growh,” then we have to
have sone kind of practice paraneters on how to neasure
growh and it seenms on a research basis, we are really
tal king growth velocity, but on a clinical basis, the nost
we can expect is growh, linear growh neasurenments. And |
woul d ask the endocrinologists do they feel confident that
just reinforcing what should be done, like Gail said, on a
regul ar basis, measuring grow h. Is that sufficient to
really pick up some of the growh effects or will they just
pick up very significant growh effects?

DR HINTZ: | think, by and large, you are going
to pick up the renmainder effects, you know, the nore
sensitive youngster, whatever it is. But | think that we
shoul dn’t be -- have sone instincts that we ca:n change
practice standards, we can make it part of the care of every
child’ s chronic disease not -- you know, to come every six
nonths and to be nmade to --

DR SZEFLER: | guess what we are afraid of, and
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probably Gail would agree with ne, is that if we give a
| abel on this drug and then say because you are using this
drug, you have to follow growh nore carefully, it puts a
stigma on the drug and nmakes it an inconvenient drug to use
because now it encunbers a different |evel of practice
st andar ds.

DR. HI NTZ: I think the practice standards are
begi nning to change. The phraseology | used of like giving
a child with a chronic illness -- that puts the onus on
illness in general. That puts the onus on the pediatrician &
and allergist, but | think unless we can make that change
and nake it better, it is going to be a problem

DR LI: I am going to nove al ong.

Dr. Hrsch, did you have a question?

DR H RSCH Well, sone of these things have been
partly answered but let ne just quickly give one or two
i mpressions so that perhaps you can correct ny own way of
t hi nki ng about this.

First of all, | know the neeting is restricted to
| ooking at growmh and not other aspects of what may happen,
but it just seems to nme inevitably that a growh change,
al though not significant in itself -- | don’t care whether

not growi ng basketball teans or if soneone is a
centineter taller or not, but the issue -- | wouldn't want

to do anything to human beings that makes them taller or
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shorter or anything el se because w thout full know edge of
what | have done, the potential for this being a surrogate
for many other things that we don’t understand |oons heavily
in nmy point of view

The second point is as | |ooked at the data, which
we were given in preparation for this neeting, | thought the
evidence was a little stronger than you all have stated as
to the suppression of growh by asthma in and of itself. If
you | ook at sone of the data, it seens that percentages of
i ndi vidual s who have achieved different percentiles of
growt h, when that nmethod of calculation was used, that the
asthmati cs who were the placebo groups al so were not grow ng
just as well as you would want.

Now, that being the case -- and this is ny |ast
point -- 1 am surprised that what steroids don’'t do is nake
peopl e grow faster because you would expect if the steroids
were good for the disease, it would not only clear up al
the prelimnary things, but whatever else it is that asthma
has done to suppress growh. So, this |eads me to the point
that there is a |lot we don’t understand about the disease
and about just what the steroids are doing in the disease
generally and w thout some nore nechani stic understandi ngs,
one is loath to nmake one or another recommendati on.

Just conments on that if you woul d.

DR, HI NTZ: | respect your opinion.
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DR LI: Anything?

[ There was no response. ]

Thank you for that insightful conment.

M . Conner.

MS. CONNER. As ny primary responsibility here is
that of representing the consumer, | think it needs to be
brought up that | think the latest estimate is that 85
percent of patients, which would also include children, wth
asthma are not treated by specialists. And they are not
treated by necessarily pediatricians. They are famly
practice. They are general practitioners and we are
tal ki ng about mandating hei ght neasurenents and this type
thing W tried to mandate asthma gui delines and we know
that 97 percent of that group threw those guidelines in the
trash.

I think it is unrealistic and anything that we do
-- we have had a hard enough tinme getting this particular
group of practitioners to recognize and val ue the use of
i nhal ed corticosteroids in the treatnent of ast:hma in
children. W don't really need to do anything that is going
to frighten them or nmake them nore hesitant to do this. And
I think we need to | ook at the group that we are talking
about that treats the majority of the children and not
necessarily the majority of the mld children.

They have noderate and, unfortunately, they treat
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severe children as well.

DR HI NTZ: | agree with what you say. It is
really a nmedical political problem but it is possible to
i nfluence practice guidelines. A nunber of institutions are
busily trying to, you know, practice guidelines that they
are going to use and go back for quality control. 1f you
are not using adequate treatnent for sonmebody wth asthna,
you have got to explain that and, obviously, other things.

so, | think by way of the American Acadeny of
Pediatrics, a statenent about that and then that wll '
trickle down to the HMOS and other practice groups. | think
we can enforce it.

DR LI: By way of summary, would it be correct to
state that previously, Dr. Hintz, you reconmmended that
taki ng inhaled or inhaled corticosteroids ought to have
their height neasured twi ce a year?

DR HINTZ: That is correct.

DR LI: Dr. Kreisberg, this would be the |ast
question and response before our |unch break.

DR KREISBERG: I would like to make a conment.

I find this a very interesting intellectual discussion about
how steroids mght influence skeletal growh and, nore
inportantly, how it mght influence |ung devel opnent. But
looking at it froma patient’s viewpoint, it really doesn't

make any difference. Most of these patients have to take
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their steroids and they don't take themintermttently.
Many of these patients take themindefinitely.

As a parent of a child and a grandchild with
asthma, | can tell you that | would be willing to accept the
down side of these drugs for the benefits that accrue and
that | can’t inmagine as a physician | would rmake a deci sion
to reduce the dose or discontinue a drug sinply because
there was a slowng of the rate of skeletal devel opnment if
the detrimental effect would be that there would be an
exacerbation of their asthna.

so, | think it is very interesting, but the nost
important issue, | think, here that we are tal king about is
not how to nonitor and detect the children that devel op
retardation of skeletal growh, is how to convince conpanies
and physicians to find the | owest effective dose that wll
suppress the disease and have the |east effect, maybe not no
effect, but the |least effect on skeletal devel opnent.

DR LI: I would inmagine that many if not nost
clinicians would agree with that coment.

It is now ten past the hour and we will resune at
1 o’ cl ock. M. Madoo does have an announcenent to mnake.

MR MADOO: This relates to expediting our
consunption of lunch and suppressing hunger. The policy of
this hotel is apparently we can reserve a table. So, in

deference to the committee, if the audience can stay
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somewhat glued to their seat while the conmttee sprints
down the hall, that would be advisable.

There are two restaurants and then for people who
can’t nmake it into the restaurants, there are box |unches
that apparently the hotel has prepared. So, | apol ogize for
any frantic-ness but it is all in the name of science.

[ Whereupon, at 12:10 p.m, the neeting was
recessed, to reconvene at 1:00 p.m, the sane afternoon,

Thursday, July 30, 1998.]
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AFTIERNQON SESSIQN (1:00 p.m]
DR LI: Cood afternoon, |adies and gentlenen, and
wel cone to our afternoon session of the Joint Pul nobnary
Al'l ergy and Endocrine Metabolic Drug Advisory Conmittees.
| thought we just had a terrific educational

norning and | thank all our invited speakers for presenting

so thoroughly and so clearly. | believe we will have an
equal ly interesting educational afternoon and we will start
with the industry presentations and we will go ahead in

al phabetical order, neaning Astra followd by d axo N

Wellcome, Rhone-Poulenc Rorer and then Schering.

W have on the agenda tinme for a 20 mnute
presentation for each of the sponsors followed by a ten
m nute question and answer period, at which tinme people at
the table and comm ttee nenbers and guests can ask questions
of the sponsors.

My role, again, asks that the speakers keep to the
schedule, including the 20 minute tine for presentation and
a ten nminute question and answer time. Again, | apologize
if I have to cut anyone short.

so, our first speaker then will be from Astra and
Dr. Unman will be giving the presentation

So, Dr. Ullman.

Agenda Item Industry Presentation -- Astra

DR ULLMAN: Ladies and gentlenen, ny names is
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Anders Unman and | have a clinical background in
respiratory nedicine and clinical pharmacology and | am vice
president of clinical research and devel opnent at Astra
Draku(?) in Sweden, which is the research and devel opnent
conpany responsi ble for the devel opnent of budesoni de.

I want to start by thanking FDA for the invitation
to give an overview of our experience and docunentation
regar di ng Budesoni de and the potential for growth rel ated
effects in children. My presentation will contain sone
rel evant new data that was not included in the FDA briefing =
material and which the agency has not had tinme to eval uate.

| would also like to state that Astra is in
agreenent with the Agency that in the labeling for inhaled
and intranasal corticosteroids, there is a need for adequate
information and precautionary statenments regarding potentia
effect on growth. The current |abeling for Budesonide
products on the U S. market include such information

We recommend that dosing should be individually
adj usted according to disease severity and that growh
should be monitored in children, which also is in line with
current national and international guidelines for asthna
managenent, guidelines that recommend the step down approach
to the |l ower dose while asthma control has been obtai ned.

Budesonide is available in two formul ations on the

Us. market today, pharnmaco Turbuhaler, which is a dry
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powder inhaler for treatnent of asthma and Rhi nocort nasa
inhaler, which is a pressured neasured dose inhaler for the
treatnment of seasonal and perennial rhinitis.

In addition, we have two new applications
currently under review by FDA. These are our inhalation
suspensi on for nebulization, Pulmicort Repulse and an
aqueous fornmulation of intranasal Budesoni de Rhinocort
Aqua( ?). I nhal ed Budesoni de, Pulmicort, even if relatively
new on the U 'S. market, was introduced to the first European
market 17 years ago and is today approved in nore than 60
countries worl dw de.

The clinical docunentation conprises nore than 25
tarlson(?) subjects and the accumul ated marketed experience
to nore than six billion treatnent days. Intranasal
Budesoni de or Rhinocort was introduced 16 years ago and is
approved in nore than 50 countries. V¥ have clinical
docunmentation on nore than 10,000 subjects and market
experience corresponding to 1.6 billion treatnent days.

Qur current know edge of the safety of Budesoni de
is based on prospective clinical trials and the vast
post marketing experience. Wth regard to growth, we have
prospective data on growh in children with all our
formul ati ons and we have data on short term long term and
recently also on parental height in patients using inhaled

Budesonide during a substantial part of that group period.
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I will focus on the nost recently perforned group
studies with inhal ed Budesonide and, as | nentioned before,
sone of these data have just recently been submitted to FDA
for review | should also nention that there are
retrospective studies published on growh and use of inhaled
steroids in which Budesoni de has been one of several
steroids studied. As these studies are not Budesonide
specific, | have not included themin nmy presentation

Dr. Soren Pedersen’s group in Kolding has
conducted short term group studies w th Budesonide, using
knenmonetry as a surrogate marker and also studied long term
grow h using stadionetry. And a very inportant piece of
information conmes from one of these studies in which the
correl ation between the very short term growh by knenmometry
was conpared -- was studied to the growth neasured by
stadi onetry.

This study was a single center, one year, open
| abel study in 47 children with persistent asthma. They
were treated with Pulmicort Turbuhaler in a maiden dose of
380 mi crogram a day. The changing growh during run in to
the first knenonetry during inhal ed Budesonide treatnment was
conpared with one year growth velocity obtained fromthe
study of nmetric neasurenent.

As can be seen on this slide, the change in

knenonetry did not correlate at all to the growh velocity
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on the y axis. You can see that the mnority, of children
showed a decrease regarding knenmometry; whereas, the growh
for the group during the 12 nonth were very simlar to
expected values for healthy children.

But this study illustrates what | think has been
said a nunber of tinmes this nmorning already, that there is
great difficulties or inpossible to extrapolate |onger term
growth from shorter term studies and simlar findings have,
i ndeed, been reported by other investigators.

Furthernore, the predictive value, as has been
said this norning, for a final height by growth studies of
one or even several years are quite limted and as reported
by Carl varing(?), whose work is in Sweden, a one year
observation period had a predicted value with regard to
final height of only 26 percent and even a four year
observation tinme of nore than 38 percent.

so, | think it is very inportant that we renenber
t hat extrapol ation from short and internediate data of
growt h observation to true long termor final height should
be done with extrene care.

And with regard to potential effects of inhaled
steroids on growh, the nost inportant information
clinically nmust, of course, be to get prospective final
hei ght data on children who had been treated with inhal ed

steroids during a substantial part of a chil dhood. Such
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data is of understandable reason not easily or rapidly
achi eved but -- and have not been available until very
recently.

At the ATS neeting in Chicago early this year
Soren Pedersen’s group presented final height data on the
first 31 children fromtheir pediatric report of 216
children treated long term wi th Budesoni de. | want to
enphasi ze again that these are very recent data, which the
Fpba have not had a chance to review in any detail.

This cohort was established in 1986 by the
consecutive enroll ment of children at one center. The first
31 patients that were reported at ATS had been treated for
at | east seven and up to eleven years W th inhaled
Budesonide and their daily average dose was between 220 and
750 microgram via PMDIs or Turbuhaler until reaching fina
hei ght and growt h was neasured by stadionetry.

This slide illustrates the relation between the
predi cted heights, based on the nean parental height and the
observed height in these 31 children. This is clear from
the graph there is no trend to an effect of Budesoni de on
the final height in these group of patients.

Thus , these patients achieved a predicted final
hei ght despite their asthma and despite that they were
treated with inhal ed Budesoni de during a considerable part

of their chil dhood. The final height was not correlated to
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the average dose and it was not correlated te the duration
of asthma or to the duration of Budesoni de treatnent.

Now, moving back to growh velocity studies, since
the introduction of Budesonide in 1981, Astra, as well as
i ndependent scientists have studied growh velocity in
children treated with inhal ed Budesonide in different
formul ations in prospective trials. Some of these studies
are available in the scientific literature are admttedly
and understandably snmall and consequently sone of these
studies don't have the statistical power to detect very
smal | differences but may still be of value to validate
whet her there was a substantial effect on growh or not.

| am not going into nore detail of these studies
but just want to conclude that none of these studies did
report a significant effect on grow h.

Movi ng over to new and unpublished on Budesoni de
i nhal ati on suspension, inhalation suspension for
nebulization of Budesonide in infants and young children is
currently on review by FDA and the product is called
Pulmicort Respulse. There have been three 12 week pivotal
clinical studies carried out in the US. to conpare efficacy
and safety of these products with placebo in children with
persistent asthma into age range fromsix nonth to eight
years . The 12 week double blind studies were then followed

by an open | abel safety extension where patients were
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invited to take part and in which growth was eval uat ed.

To put this in perspective, I wll just give you
sone data on the double blind part of the study. This slide
show t he baseline characteristics for the three studies.

You can see that there were other popul ation

characteristics . There were nore than 1,000 patients
enrolled in the double blind program and about half of these
patients agreed to enrollment in the open |abel follow up

st udi es.

The denmpbgraphics were simlar across the studies ¢
and previous use of steroids was not permtted in one study,
required in one study and optional in the third study.

This slide shows the effect with regard to inprovenent in

ni ghttime synptons. Very simlar results were achieved with
regard to daytinme synptons and the need for rescue

br onchodi | at ors.

You can see that in all three studies we got
conpared with placebo prom nent and significant effects
conpared with placebo. This was once a day dosing. Thi s
was the ap dosing and this study had both the ab and once a
day dosing. The | owest dose here, 0.25 mlligram once daily
was not significantly different from placebo; whereas, the
same dose in this mlder group of patients showed

statistical significance.

There were no clinically relevant differences in



158

the type, incidence or severity of adverse events conpared
to placebo and there were no evidence of HPA axis
suppressi on neasured as basal and stimulated plasma
cortisol.

Afterwards we double blind the patients that
wanted to continue were rerandonized to two week open | abel
treatnent in which group was assessed. This slide
summari zed the data fromthese studies with a change ;p, tnhe
standard deviation score on the y axis, the red or
Budesoni de and the yell ow or conventional asthma therapy.

It should be noted first of all on the nunbers
here that there was 1 to 2 random zation and the growh
data, it was an even bigger difference because the
withdrawal rate was significantly higher in tw of these
st udi es. In this study there was a small but statistically
significant differences in growmh rate of about 0.8
centimeter.

This study will be, | guess, discussed also in
nore detail in the presentations tonorrow. | do want to
point out that in the two other studies there was no sign of
growt h defects at all. | think that the difference in
withdrawals is also an inportant issue to consider and |
think that patient withdrawals is a problem which may occur
in any long term asthm study as withdrawal rates are

usual ly lower with a nore effective treatnment. And at the
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sane tine, it introduces a difficulty in the interpretation
of growh data as the |level of asthma control may affect
grow h velocity as has been nentioned earlier this norning.

| also want to point at the fact that the contro
groups in these two studies did allow for use of steroids as
well, which may have conprom sed the growth comparison. gyt
the children in all these studies show the growth, which was
as expected from national growh charts.

We al so perfornmed an analysis of all the three
studies and with that we didn’'t see any significant effect
at all.

Budesoni de, as other inhaled or intranasal
steroi ds has sone degree of system c absorption and a
potential for systemc effect should never be negl ected.
Wth regard to the specific issue of gromh effect, this is
from a met hodol ogi cal point of view as we have thoroughly
di scussed this norning very conplex, especially as
uncontrolled asthma is likely to have an inpact on grow h.

It is also difficult to assess the clinica
meani ng of small changes in growh velocity as a predicted
value with regard to final height is very |ow. W find the
recent final height data, therefore, to be very inportant
and very reassuring even if further data collections should

be perforned.

The accunul ated experience of Budesoni de used
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according to the recomendati on supports the concl usion that
the overwhelmng majority of asthmatic patients can be well
controlled wthout adverse effects on growt h.

But it is, indeed, inportant that potential effect
of growh are defined and comuni cated to avoid
i nappropriate treatment. At the sane tine, these issues
must not be overenphasized as that could definitely lead to
undertreatment of asthma with unwarranted consequences on
ast hma contr ol

Qur current |abeling and package insert
acknow edged the potential for effects on grow h.
Monitoring gromh is recommended and dosing should be
according to disease severity and individual need.

The current labeling is basically in line with the
proposed class |abeling from rpa.

So, to summarize, your studies, as we have
di scussed this norning, are conplex and prediction of final
hei ght from shorter term studies is difficult. The
overwhelmng majority of patients can be well controlled
wi t hout adverse effect on growh. And undertreatnent of
asthma is a major contributor to nortality and norbidity and
i nhal ed steroids have been proven to be the nost effective
way of controlling the underlying inflanmation in asthna.

As | stated in ny introduction, we are in

agreenent with FDA that the risk of systemc effects should
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be kept in mnd when treating with inhaled steroids and that
adequate information and precautions regarding this should
be part of these products’ | abeling.

However, w th the extensive clinical experience
and | arge nunber of prospective clinical studies, now al so
including final height data, it is Astra's position that the
risk for clinically neaningful effect on growh is very
small and that it is by war outweighed by the outstanding
| evel of asthma control offered by these class of conpound.

W shoul d never neglect the fact that poorly
controlled asthma constitutes a significant safety issue in
itself . Therefore, we believe that any | abeling shoul d
reflect the positive benefit risk ratio of inhaled
corticosteroids.

Thank you.

[ Appl ause. ]

DR LI: Thank you very nmuch for that
presentation, Dr. Unnman. W do have a few mnutes for
guestions and answers and | will ask the commttee nenbers
or guests for questions for Dr. Unnman.

Yes, Dr. G oss.

DR CGRCsSS: A very brief question, Dr. Unman.

Dd you neasure conpliance with the nedication

usage in any of those three studies that you just reported

on?
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DR ULLMAN: The conpliance was about 85 percent.

DR GROSS:  You mean, this is self-reported by
patients or did you weight canisters or --

DR ULLMAN: [Conment off microphone.]

DR. GROSS: Do you nean that the patients took 80
percent of the recomrended dosages?

DR ULLMAN: [Comment off nicrophone.]

DR LI: Could I ask you, Dr. Ullman, are you zple
to estimate what the |owest effective dose of the Budesonide
by inhalation mght be patients with asthma of various
severities?

DR ULLMAN: | guess we are all aware of the
difficulties in getting clear dose response relation with
this class of conpound. If we ook at the data | showed on
t he inhal ation suspension, | think we found in the nedium
noderate group of these studies that a | owest group, 0.25
mlligram of the suspension was not effective; whereas, that
had an effect in the somewhat mld popul ation.

so, | think that shows that we are in the range
close to where we would | ose effect if we cane |ower. |
think with the huge inter-individual variation in dosing
required, | think it is difficult to get -- and | think that
nmean response in this respect would be of a limted val ue
for the individual treatmnment situation

so, | think that we will continue -- have to
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continue to rely upon individualized dose titration also in
the future.

DR LI: If I recall the slide and the data
correctly, in the study that you reported in patients with
m|d asthma,the | owest dose that was studied was .25
mlligrans once daily, Wwhich was shown to be effective
conpared to placebo but virtually identical to nuch higher
doses. So, it is conceivable that | ower doses of Budesoni de
by inhalation would be effective in those patients with mld
ast hna.

DR ULLMAN: It cannot be excluded but we saw in
our studies that the sane dose was automatically -- so, |
think we are at least not too far froma threshold here.
Again, | think that what we have to do is to on an
i ndividualized basis titrate the dose down to the |owest
possible to maintain the effect.

DR LI: Let’ s see. Dr. Liu and then Dr. Crim.

DR LIU: This is a short question. How was t he
final height predicted in the height study data that you
showed?

DR ULLMAN: [Comment off m crophone.]

DR. PEDERSEN: It was the md -- we also did as
the Dutch recommend an addition, 2 centinmeters for the mid-

parental because of generational changes.

DR LI: Dr. Crim.
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DR CRIM  On Slide No. 14, you presented your
data as a change in standard devi ation score in height.
Coul d you explain for nme what is standard devi ati on score?

DR ULLMAN: | may |eave that question to our
statistician, who has nmade the cal cul ations.

DR MONTY: The way we did it was we took the
patient’s height, subtracted out the nedian height, divided
by an estimate of the standard deviati on. | know that is
not the usual -- standardized score. W took the Z score at
t he beginning and then the Z score for their age and gender *
at the beginning and the Z score for their age and gender at
the end of the study and when we did change in Z scores --
for exanple, a child who was 1 standard devi ati on bel ow t he
nmedi an at the beginning of the study and who was 1 standard
devi ation below the nedian at the end of the study would
have had no change in the Z score.

Does that answer your question?

MR MADOO: Excuse ne. Could the Astra
statistician please identify herself by nane?

DR MONTY: | am Kat hryn Monty.

DR. ULLMAN: As | nmentioned, the difference in
mllinmeters was 0.8 centineter

DR LI: Thank you.

Dr. Cara.

DR CARA In your final height data, you present



165

essentially final height measured versus predicted. Wr e
you able to get any internediate points between the tine
when patients were first started on therapy and then, say,
yearly predicted heights and eval uate how the predicted
conpared to the nmeasured to see if there was, in fact, a
downsl opi ng, which tended to correct itself later or whether
or not the neasured versus predicted height was al ways al ong
the line of identity?

DR ULLMAN: | don’t know if Dr. Pedersen will
comrent on that. It is your study. .

DR PEDERSEN. Yes, that is possible because this
is an ongoing study and | am going to present sone data from
it also. We have height neasurement every six nonths for
ten years in this cohort. So we can do these neasurenents,
but I don’t have the data here today. W have deci ded not
to analyze themuntil we have about 70 patients who have
reached final height, not to get too | ow power.

DR. CARA: I would encourage you to do that
primarily because we are interested in tracking growh and
tracking actual heights since final adult height may be an
ultimate representation of any potential attenuation and
t hen any possible catch up that may be occurring.

Wiat | amtrying to say is that ultimte adult
hei ght m ght just be a washout and it would be interesting

to see points along the curve, if you will.
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The other question that | have is in your clinica
trial that you presented, jn the open |abel one year growh

study, did you also evaluate the efficacy of Budesonide in

terns of synptons? | guess what | amgetting at is that the
one question that | would have --
DR ULLMAN: In this stuff, both the conventiona

therapy and the Budesoni de therapy was individually adjusted
based on the synptoms. So, the task for the investigator

was to adjust the therapy to control the asthma and the

| evel of efficacy were relatively sinmlar between the two =
treatnents throughout the study.

DR LI: Thank you very much, Dr. Unnman.

Qur next speaker is Dr. Shah, who is speaking for
d axo Wellcome.

Agenda Iltem I ndustry Presentation -- @ axo
Wellcome

DR SHAH: Good afternoon.

What | would like to do today is give you an
overview of some of the clinical information that we have on
the two products that we nmarket for the treatnent of asthma
and rhinitis in children. These products, as was revi ewed
earlier by Dr. Jenkins, are beclomethasone di proprionate or

BDP and fluticasone propionate or FP.
The thing that | think is of note with these two

drugs is the recommended dosages of fluticasone, both
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intranasally, as well as inhaled, are 50 or a hundred
m crograns twice daily in young children. These are the
doses that have been found to be effective for a mgjority of
children

These doses are also |ower than beclomethasone and
I will refer to why those are inportant considerations when
we review sone of the data. As | said, wthout slides it
makes it a little challenge. So, if you would bear with ne,
| think we are going to have to -- if we can't get a slide,
we do have overheads that we can use.

DR BARANIUK: Dr. Shah, your second slide will
state "Intranasal corticosteroids with low systemic
absorption. “ | amsorry. You bring up the point of
system ¢ absorption of intranasal steroids. | s there any
informati on on what percentage of an adm nistered dose is
actually absorbed into the systemc circulation for the
currently approved intranasal steroids?

DR. SHAH. Wsat | can speak to is our two
products, which are beclomethasone or Beconase and Flonase.
W have studied the intranasal absorption of Flonase in
nunmerous studies and the bottomline is that it is al nbst
i mpossible for us to nmeasure it at the recommended dosages
that we use in children or adults. Part of that is because
of the properties that | wll talk about of these nolecul es

are unique and different.
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.Let me just get started. | will speak to that
questi on. I think the issue here is -- what | will try to
cover today in ny presentation is | think what you have all
been di scussing and hearing so far is that conducting and
interpreting growth studies is a real difficult thing and we
have to realize that there will be confounders when you do
t hese kinds of studies.

And when you anal yze the data, you have to
consi der these confounders, such as children who enter
puberty during the trial or children who w thdraw due to
worsening asthma in the interpretation of these data.
Additionally, | think we have to realize that these drugs
are not all the sane. The physi ochem cal and
phar macol ogi cal properties are different and, thus, effects
on growmh may not be the sane either.

Finally, the other comment is that intranasal
steroids, such as the newer ones, which are not absorbed
intranasally to a significant effect, are unlikely to have
an effect in growmth. And, finally, we have to, as everybody
has been recomendi ng, bal ance our discussions of safety in
the context of the benefits, as well as we have to realize
that this benefit to risk ratio is going to differ based on
ast hma severity.

so, in patients who were nore severe, higher doses

of inhaled corticosteroids Or intranasal corticosteroids are
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al so maybe appropriate and outweigh the potential safety
concerns .

Nw, as | indicated, we do have two products, BDP
and FP, and | think the nost inportant point that | wanted
to highlight was that in children the doses that we have
found to be very effective are |lower for FP because of these
uni que properties. FP is a newer corticosteroid and it was
designed to have sone unique properties, which make it a --
give it an inproved therapeutic ratio in the nanagenent of
asthma and rhinitis.

First of all, it is a very high glucocorticoid
receptor binding affinity, which allows us to give very | ow
doses for clinical effects. It has an inactive netabolize
and the total systemic bioavailability is less than 1
percent through the oral route, less than 2 percent with
Flonase intranasally and about 13.5 percent with Flovent
Rot adi sk when it is inhaled.

Nw, in the developrment of FP in the US , we
actually conducted a rigorous growh trial to understand the
effects or potential effects of growh with this product.
And we studied about 300 children in these three treatnent
groups and for one year of treatnent.

The other thing that we did in this study was we
actually nmonitored their baseline gromh for about six to

ei ghteen nonths before they got randonm zed to treatnent.
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The other thing that I would like to point out is that this
study was al so used to support the safety of Flonase with
regards to grow h because its absorption into the systemc
circulation is so much |ess.

W actually optimzed the study for |ooking at
growh by adjusting for -- or trying to mnimze the inpact
of problens that we have encountered in the past in doing
grow h studies and interpreting them One was that we tried
to minimze the effect of puberty by doing two things; one,
restricting the age group to try to ensure that we didn't '
have -- we were not enrolling children at an age where they
would go into puberty. The other was to use Tanner staging
and that was quite a challenge since nost of our specialists
were allergists, but they did the best they could and we did
get, | think, useful data.

Children who had Tanner staging of less than 1
were -- 1 amsorry -- greater than 1 were excluded fromthe
study and if they were high centile was also nonitored to
nmake sure that they were growing normally by making sure
they were 5 to 95 centile for height and growth velocity
because we nonitored at baseline, was within 10 to 97
centile.

W excl uded the nedications known to affect
growth, such as ritalin, and we tried to limt the prior

system c corticosteroid exposure in order to ensure that
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didn’t confound our results. We also, wunlike other studies,
used Harpenden stadi oneters and perforned these neasurenents
at every four week intervals. These were very rigorously
controll ed over the course of the study, as you can see.

The other thing that was unique to this study was
that we actually |ooked at Tanner staging for assessing
sexual maturity, both at baseline, but also during the
study .  And patients who had Tanner staging greater than 1
during the study were allowed to continue. So, if they went
into puberty, we did not w thdraw t hem However, we did --
the reason for this was primarily so we could | ook at those
patients who did not enter puberty during the study in order
to get an effect of treatnent.

The statistical methods was that we used growth
velocity as our primary neasure to assess the effects of
treatnment. The caveat with this is that we | ooked at growth
velocity by doing a two point analysis, which is that
patients who had neasurenments of 28 or 52 weeks, their
val ues from baseline or these values were subtracted -- the
basel i ne values were subtracted to get the growth velocity
at these two peri ods. So, we did not look at all the height
nmeasurements in the mddle in assessing growh velocity and
that is certainly -- | think we can touch on that, which
makes it a chall enge when you are trying to adjust for

potential dropouts.
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Finally, we had planned up front because we know
puberty affects gromh to do a subanalysis of those kids who
did not go into puberty during the study. The power
calculations of this study were adequate to be able to
detect a 1 centineter difference with 80 percent power.

This is the baseline asthma denographics. \Wat |
would Iike to just orient everyone is | will be show ng you
results in this format pretty nuch for nost of the slides.

Pl acebo will be in white; FP50 in yellow and the FP10O in
light blue. You can see there were adequate nunber of
patients who entered the study and the overall denographic
and asthma characteristics for these were pretty simlar
bet ween the groups at baseline.

Nw, as | indicated, while we did do everything we
can to mnimze the effect of potential confounders, we did
have two, which I think will be a challenge for any
prospective study that is being done to look at this issue.
One is that we had an inbal ance of the nunber of children
entering puberty between the groups. And nunber two is we
had an inbal ance in the nunber of children w thdrawi ng, due
to worseni ng asthnma between the groups.

Nw, this is the slide that is showing the effect
of the confounder of children entering puberty. The mean
age between the groups was pretty simlar, but as you can

note, we had a lot less 11 year olds just by chance in the
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hundred BID group. What that resulted in, you can see, is
that the hundred group had about half as many patients going
into puberty as the other two groups.

As we had all said, you” know, as has been
di scussed, when children are entering puberty, their growh
is going to accelerate and, thus, these differences in
bet ween groups can confound the interpretation of the data.
The ot her confounder was that we had nore patients in the
pl acebo group who w thdrew due to worseni ng asthma.

Now, on average, if you look at the growth
velocity of these children -- now, again, remenber these
withdrew, so you are going to have to do it using
regression, as | will nention later on -- but if you | ook at
the gromh velocity of these children, what you find is that
at baseline,. it was |lower than the overall population. And
for where you can neasure it prospectively for those
pati ents who have sone values, it was slower than the
overal |l population as well.

so, certainly, asthma itself, worsening asthma or
uncontrol |l ed asthma, had an effect on these results as well.

Now, here are the results of the overall data,
which includes all patients. And it is a busy slide and |et
ne orient everyone to these data.

This is the mean growh velocity for the placebo,

the FP50 and the hundred group and at baseline the -- from



174
baseline to week 28 or the first six nonths roughly, week 28
to 52, the second six nonths of study and finally the whole
one year period.
Now, what | would like to draw your attention to
again, is that at baseline and six nonths, there is no
di fferences between groups in terns of their growth

vel ocity. And what happened is in the second half of the

study, these two groups -- these are the two groups that had
t he confounders. Renenber, this group -- these two groups
had nore -- the two curves of the two groups had
substantially -- had a higher nunber of children entering

puberty and, remenber, the placebo also had | ess nunber of
children or nore children wthdrawi ng due to worsening
asthma. So, their growth velocity data is not in here, the
sl ower grow ng ki ds.

And the net effect of this was the difference
between the hundred and the placebo was statistically
significant in the second half of the six nonths, which then
also contributed to the overall results out of one year tO
be statistically significant.

Nw, what | would like to note is this difference
here is about . 66 centineters between the placebo and FP10O
group. The difference between these two groups, the 50 and
the placebo was about .25 centineters and at no tine was

that difference statistically significant conpared to
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pl acebo.

Nw, let’s see what -- in addition to doing that
analysis, as defined in the protocol, the FDA requested that
we actually look at the distribution of the growh velocity
to try to get a sense of what is going on in individua
patients. VWhat | am showi ng you here is the two FP groups,
the yellowis 50 and the blue is the hundred.

Then the pink here is the nean predicted height
velocity that we would have expected the children in this
study to have, based on using the Serona(?) growth charts.

I think what you can see clearly is that the expected growth
rate or the actual growh rate velocity in the FP groups

coi nci des exactly where we woul d have expected it to be.
Again, the curve around this is reasonably symetric.

Nw, this is the -- we have added the pl acebo
group in this one and what you can see clearly is that the
pl acebo group is shifted to the right of that what we had
expected and the curve is not as symmetric as the other two.
The part of this shifting or this skewing of these groups is
a reflection of the confounders, neaning the placebo group
doesn’t have sone of the slower growi ng kids, who wthdrew
for worsening asthma, as well as they have nore kids on
average conpared to certainly the FP10O group who entered
puberty.

These two confounders tended to shift this peak a
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l[ittle bit to the right. Now, in order to adjust for the
confounder of children entering puberty in the study, what
we did was | ooked at the growh as we had planned in the
prepubertal patients, mneaning the children who did not enter
puberty during the study.

As you can see, again, the sane format as before,
these two treatnent groups, the second half of the study,
you can start seeing that it does conme down as you would
expect because you have taken out the children who were
entering puberty; whereas, this one doesn’t change us as
much as the other groups.

The net effect of this is that these differences
are now beconming statistically insignificant. At the
overall one year, these were also not significantly
different and the differences between the 100 and the
pl acebo group now is .43 centineters.

Now, we struggle with how to try to adjust for the
confounder of differential dropouts and what | have proposed
to you and for you to consider is that this mght be one way
to at least try to address that issue. Wt this is show ng
you is the slope of the regression line for two patients who
were enrolled in the study. Here is the patient who only
made it to about 24 weeks and here is a patient who made it

out to a year.

As you can see, the slope of the regression line
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is really a change in height over change in tinme, which is
the sl ope of growth velocity. Because it includes all the
data points for the individual patient, even the ones who
have one year of data, it probably represents a nore robust
nmeasur ement or assessnent of growh velocity over the
interval than to just |look at the week 28 in baseline or the
week 52 in baseline val ues.

so, we did this analysis to try to at | east
partially adjust for this confounder and these are the data.
This is the prepubertal patients using the slope of the
regression line. Again, what you can see is there were no
significant differences between groups when you do this.
The difference between the placebo and the FP10OO group now
is .38 centineters. But what | would like to point out is
because a lot of -- 12 out of the 20 placebo patients who
wi thdrew for worsening asthma actually dropped out wthin
the first six nonths of the treatnent and, thus, we did not
have their -- we could not calculate a reasonable regression
line for those patients to include themin this neasurenent.

So, you can imagine that if we were able to
include all the patients who withdrew for worsening asthnma
by this analysis, we probably would have gotten these
nunbers to be even closer together.

Nw, | think a lot of discussion this norning has

evol ved around, certainly, BDP and the effects that have
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been observed in several trials regarding its affect on
growth. Dr. David Allen reviewed four of those studies and
actually | believe tomorrow s FDA review will highlight that
t hese were considered reasonably well-designed studies and
four of them showed an effect.

It turns out they were all with BDP. | think the
point that I would like to nmake is that these studies in
general were all done at the high reconmended dose of BDP
for children and overall | think there certainly is a lot of
evidence that it is difficult to dismss in terns of these *
short termeffects. But what | would like to do just
briefly is review this one study with you in nore detail
which is also going to be presented tonorrow by the FDA

This is a study that was published in The New
Engl and Journal of Medicine by Dr. Sinons from Canada and
the objective was to | ook at methacholine responsiveness
during one year of treatnment with BDP placebo and
Salmeterol. There were an adequate nunber of children in
each group and the age was 6 to 14. They didn't really
assess baseline growh or pubertal status during the study.
However, they did nmeasure height neasurenents at three nonth
interval s using stadioneters at nost of the sites.

Nw, what | have shown you here are the results of
the BDP data presented as mean change from baseline in

hei ght and on the right side is the sane data presented for
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the FP study. Now, we realize that this is not an
appropriate way to nmake absolute clains about these two
drugs in terms of their effects of growh.

W certainly support the FDA in that the only-way
we can make conclusive clains about differences is doing
head-t o- head conparative studies. But | think what this
does tell you is sone of the caveats that | would like to
highlight in what | amgoing to say in terns of how these
drugs do differ.

First of all, renenber, this is all the patients’ =«
data. So, this is not adjusted for any confounders. What
you can see, obviously, these two are different in terns of
what we are seeing in the effect. The nost inportant point
that | would Iike to nake is the BDP study in this one, as
well as all of the ones that have been done to date that
have shown an effect, the effect is fairly quickly seen.

Wthin the first six nmonths, it is obvious that
these two treatnents are different and, indeed, in many of
the studies the differences are pretty marked within the
first nonth of therapy. What | would like to point out here
is this point. If you look at the FP study, what you see is
there was no difference. They were alnost identical up to
the first six nmonths of therapy.

It was only in the second part of study where

there was a slight separation between groups, which again
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we have to be very careful that we don’t paint the whole
class with the sane brush because there are going to be
di fferences because the physiochem cal and pharmacol ogi cal
properties of these drugs are different.

Finally, as | nentioned, Flonase, because it is
not absorbed substantially systemically, it is unlikely to
affect growth in children. | think this alsc needs to be an
i mportant consideration when we tal k about class |abeling.
Because Flonase is also unique and there is cne other
steroid, nonmentasone, which are not absorbed substantially
intranasally. So, their safety profile will obviously, be
different than the ol der generation products.

Finally, | think, as everybody has been talking
about, we need to be careful that we bal ance the safety risk
di scussions and consider the benefits of treatment, as well
as the risks of undertreatment. | think it is clear that
the safety risks are related to the dose, the drug, the
route of admnistration and are related to systemc
absorption, which all these things can affect. and they can
be nonitored, as many peopl e have tal ked about.

W al so tal ked about benefits, as Dr. Shapiro
indicated, that these drugs are the nost effective
treatnents for inflammation and that they have been shown to
decrease norbidity in the managenent of these diseases. So,

t hese di seases have serious health consequences when they
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are undertreated.

The unfortunate thing is the use of inhalant
intranasal steroids in the US. is underutilized and | think
we can all realize that those al so have substantial health
consequences . | think while it is inmportant for us to raise
t he awareness about the safety of this class of therapy, |
think it is equally inportant that as health care providers,
that we al so raise the awareness of the benefits of this
class of therapy so that we ultimately achieve the objective
that we are really all here for, which is to inprove the
care and well-beirig of children with asthma and rhinitis in
the U S

Thank you.

[ Appl ause. ]

DR LI: Thank you very nuch, Dr. Shah

W have really a full ten mnutes for questions

for Dr. Shah. W will start with Dr. OGsborne and Dr.

Kr ei sber g.

DR. OSBORNE: | have a question about one of the
tables that is called “Mean Gowh Velocity, ” in prepubertal
patients. My question has to do with the sanple size and

power cal cul ati ons. Once you are renoving some patients
fromthe study, which you did in this case because they had
achi eved puberty -- the sanple sizes aren’'t given but |

estimate” themfroma previous slide as being in the 80 to 90
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range, two of the groups having about 80 patients, naybe
less, and the initial sanple size calculations were-set up
so that a significant difference would have occurred with 80
percent power and an al pha of . 05, only if there were at
| east 90 people per arm

so, ny question is: I's one reason we are not
seeing significant differences, could one interpretation be
we sinply don’t have the power to see them based on the

initial sample size calcul ations?

DR. SHAH: | think that is a very inportant
questi on. Let ne address that. First of all., let me also
clarify then -- did you notice the difference that we

observed in the second, exactly .66 centineters. Based on
our original power calculations, we should now be able to
show that was statistically significant. Wat we found is
that controls actually resulted in over power. SO, the rate
was nuch smaller statistically than we had antici pated.

The factor that went against us also was adequate
for us to be able to detect a difference. So, if there was
a difference of approximately a centineter, we would have
been able to pick it up, based on the sane size.

DR. KREI SBERG Dr. Shah, | wonder, do you have
any information on the systemc effects of inhaled
fluticasone? For instance, have you | ooked at white cells,

| ynphocytes or have you | ooked at basal cortisol |evels or
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stimul ated cortisol levels to get at this issue of whether
or not there is a systemc effect?

DR. SHAH. Yes, we have done those and both of
those, but let nme speak to the cortisol data because | think
that is sonmething that is relevant to our discussion. I
don't quite know how to interpret the white cell data and I
will defer that to sonebody else from @ axo Wellcome, if you
are brave enough to conme up and speak to that.

But in terns of clinical effects, the doses that
were recommended in children, 50 to a hundred. twice daily,
we have not been able to show effects on, substantia
effects on cortisol. Indeed, we actually did | ook at
urinary cortisol in this study. However, we did an
overnight collection and it wasn't very well-nonitored. So,
the exanples -- we had a lot of variability and the results
were difficult to interpret.

There were no significant differences but still, |
think, there were trends and it was hard to know whet her
that trend represented an effect or whether it was just a
noi se because of the collection of the sanples. Wat | can
say is we have subsequently done additional studies where we
have controlled this much nmore rigorously in terns of the
urine collection in children. And in those studies at these
dosages we have not seen effects on urinary cortisol.

DR. LI: Any other questions for Dr. Shah? Yes,
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wski.

DR MALOZOWSKI: |In the control group there are

two confoundi ng factors. One is purity that clearly you can

det ect what about the other one that you nenti oned. HOW do

you know t

rates than

and we, as

control fo

hat patients that drop out were growi ng at slower
any other patient?

DR SHAH: I think those are inportant questions
| have said, have struggled with how do you

r the confounder of wthdrawal due to worsening

ast hma because those will occur in any prospective study in

| ooki ng at

work with

the effects in a disease.
The issue is that when we | ooked at the baseline

those kids who withdrew, it was actually | ower

than the nean patients -- the growh velocity of baseline

data in the overall population, which clearly indicated

t hr oughout
whet her it

that these kids whether it is their di sease or

is sonmething else were growi ng slcwer than the

overal | popul ati on.

The other thing is when you followed those few

patients you have at maybe six nonths to eight nonths of

data before they dropped out, those kids are growing at a

sl ower rat
pi eces of
that was a

t hese dat a.

e than the overall population. So, those two
information gives us sone confidence that, indeed,

confounder that affected the interpretation of

£
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DR MALOZOWSKI: Although | will be the first to
accept that you cannot nmke cross studies conparison, in the
ot her study, the placebo group grew better than the patient
Wi th beclomethasone and probably there also you had sone
l[ittle doubts how can you reconcile these two issues.

DR.  SHAH: I think that is a very inportant point.
Certainly, as | said, those studies or those conparisons
were done to just give a relative conparison that these
drugs pharnmacologically are different and the issue woul d be
that unlike fluticasone, Which is metabolizes inactive '
product, BDP actually netabolized in the lung. So, it is
very different in terns of its profile conpared to the other
corticosteroids.

so, | think what that difference in pharmacol ogy
also translates into these differences that we see when we
conpare themto this study, what | will say is that we are
actively studying this further. W do have recent data that
we will be sharing in the near future, which I think wll
confirm what we have been saying, that these corticosteroids
are not the sane.

DR. MALOZOWSKI: By no neans | am conparing the
corticosteroids. | amonly conparing the control groups.
It is true that in the control group in the fluticasone, the
patients were dropping and those that were dropping were

going slower. How do you reconcile this with the fact that
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the patients in the placebo group in the other study were
growi ng better than the ones treated with active drug?

DR. SHAH: | think what | would say there is, |
mean, that study -- the data that is presented there is
actually as regression analysis. So, it includes any data
that we have up to the point where they were w thdrawn.

DR. MALOZOWSKI: (kay. That is fine

DR.  SHAH: So, you are including a lot of the data
in equal amounts in the various groups.

DR LI: Cour t ney.

DR CRIM: Just one question in ternms of the study
design regarding the patients who dropped out because of the
wor seni ng of ast hma. My question is what constituted
droppi ng out for worsening of asthnma? Was it a person
needed a dose of systemc steroids or if they required a
dose of systemic steroids for a short period of tinme, were
they allowed to stay in the study. Wat conpelled themto
be dropped from the study?

DR. SHAH: The study design was such that we
all owed children two episodes of bursts of systemc
corticosteroids before we would withdraw. It could only be
| ess than seven days or if they needed nore at any tine,
then they were out. So, the overall exposure for
corticosteroids in the study was pretty small.

However, as you woul d expect, there was a greater
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amount in the placebo group. But the think that | would
recall -- would Iike to draw your attention to is that when
t he placebo patients who had two bursts dropped out, their
growh velocity analysis is not included in the data that we
are looking at in all patient analysis.

That could be the confounder. W don't know if it
was the asthma itself in those children who w thdrew and
were growing slowy or it was the actual steroid bursts or a
conbi nation of the two that was contributing to their growh
bei ng sl ower than the other Kkids. f

DR CRIM  Wre steroid bursts allowed during the
basel i ne period?

DR SHAH No.

DR CRIM: Wat was the nmaxi num dose of the
steroids that they could receive, as far as the two doses of
bur sts?

DR. SHAH: The corticosteroids?

DR CRIM: Yes, the oral --

DR SHAH: It wasn't controll ed. It was up to the
i nvestigator’s discretion.

DR CRIM: Do yQU have any data in ternms of what
was the max that was used? | amjust trying to get a feel
in terms of how nuch steroids --

DR SHAH: We tried to ook at that. but it was

very difficult because sonme people, you know, were treating
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-- | mean, everybody has their own way of bursting. So, |
can’t recall exactly what the highest dose, but | think it
was on the order of about a mlligram per kilogram for these
kids .

DR LI: Last question for Dr. Shah from Dr.

G oss.

DR. GRCSS: The first question is very short. |
assune that you got some neasurenent of efficacy fromthe FP
study showing that even in the doses that you used here, you
did have an affect, a beneficial effect on asthma. | n other
words the patients did respond as you would expect in terns
of asthma synptons.

DR. SHAH: Correct. This study, as well as many
other studies, has shown that the 50 mcrogramtw ce daily
dose of FP is highly effective in controlling the majority
of children who need corticosteroids for asthma.

DR. CGROSS: Right .

My other question is, you know, | am adult
pulmonologist, not a pediatric pulmonologist. It may be
that | am m staken here, but these |ook |ike rather small
doses. | understand that FP is nore potent than other
i nhal ed corticosteroids, but in an adult a hundred
m crograns BID would be considered a fairly small dose. So,
the question comes up if you use doses that are naybe at the

upper end of the typical dosage range, mght you see effects



191
that are not so pat here?

DR SHAH: Are we tal king about children or
adul ts?

DR GROSS:  Wll, obviously, it is growh. So, we
are tal king about children.

DR SHAH: I think what | would say is that we
studied these at the level of 50 and a hundred twi ce daily
pretty extensively and feel very confortable about the
benefit/risk ratio of those doses. Certainly, higher doses
are available and I am sure are being used occasionally in
managi ng nore severe asthna. But | think in those
situations, we would urge that the appropriate benefit/risk
assessnent is made before those products are using beyond
t he recomended doses. Certainly, we would not, you know,
openly advocate their use beyond what they are recommended.

DR GRCSS: Is there an upper |limt to the dose
recomendation for FP in children?

DR SHAH: It is a hundred twi ce a day.

DR CGRCSS: Ch, | see. Ckay.

DR. LI: Al right. Thank you very much for your
presentation and your answers to questions, Dr. Shah.

Qur third speaker for this afternoon is Ms. Plon
from Rhone-Poulenc Rorer.

M . Plon.

Agenda Item Industry Presentation -- Rhone-
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Poulenc Rorer

M5. PLON:  Thank you for bearing with us.

Good afternoon. | amJudy Plon. | amthe
director of regulatory affairs for respiratory allergy
products at Rhone-Poulenc Rorer. On behalf of Rhone-Poulenc
Rorer, | would Iike to thank the RDA and the advisory
commttees for the opportunity to present the Azmacort
growm h study and to participate in today' s scientific
di scussi on addressing pediatric growh on the orally inhal ed
and intranasal corticosteroid products. '

Rhone-Poulenc Rorer supports FDA' s initiative
regarding the need to address class |abeling across the
orally inhaled and intranasal corticosteroid products. We
| ook forward to the recommendations that will be comng from
the commttee with respect to this.

Currently, Rhone-Poulenc Rorer’s products,
Azmacort, which is used in the treatnent of asthma, and
Nasacore products, wused in the treatnment of allergic
rhinitis, do contain a general precautionary statenent
regarding growth in the pediatric popul ation.

I would like to provide you with a brief
hi storical overview of the Azmacort growth study. The
Azmacort growth study was originally a Phase 4 comm t nent
made to FDA by Rhone-Poulenc Rorer several years follow ng

the approval of the Azmacort NDA.  The protocol was
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developed ‘in close collaboration with FDA's Pilot Drug

Di vi si on. This was the division that was responsible for
the oral intranasal and orally inhaled corticosterocids at
that tine.

When the protocol was finalized, it was a one
year, open |label treatnent and it was considered state of
the art in the early 1990s. Today | would like to introduce
Dr. David Skoner, associate professor of pediatrics and
otolaryngology, Children’s Hospital of Pittsburgh, who wl]l
present the Azmacort growth studies results.

DR. SKONER:  Thank you very nuch.

Havi ng treated nunerous children over the last 15
years with these products and having participated in
nunerous growh trials over the years, | amreally pleased
to be able to present these data to this distinguished
audi ence today.

The objective of this study was to conpare growth
over one year in groups of prepubertal children in three
di f ferent popul ati ons: nunber one, a normal popul ation;
nunber two, noderately severe asthma patients maintained on
one of two reginens, either nonsteroidal therapy or Azmacort
t her apy. Then a third group of severe asthma patients
mai nt ai ned on one of two reginens, either Azmacort plus
predni sone, which I will call a conbination group, or

pr edni sone al one.
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The differentiation between noderately severe and
severe asthma patients was based on the 1991 NHBI “
gui delines, as well as investigator judgment. The design
was open | abel, multicenter, random zed and stratified by
severity.

The anal ysis included a primary popul ati on that we
called “All -Treated.” Those were patients that were in the
study for at least ten nonths or 300 days. The sanpl e size
pl an was 100 per group. That provided at |east 90 percent
power to detect a 0.68 centineter growh difference with a '
standard deviation of 25 percent.

Inclusion criteria for entry into this trial were
ages 6 to 10 years in girls or 6 to 11 years in boys. They
were all at Tanner Stage 1 at enrollnent. For the normal
subjects and noderately severe asthma patients, they had to
be between the 10th and the 90th percentile for both hei ght
and wei ght.

For the severe asthmatics, they needed to be
between the 10th to the 90th percentile for height and at or
above the 10th percentile for weight.

Patients were excluded for any reason for aberrant
growt h, maj or non-asthma organ system di sease, current acute
illness or severe illness in the past 30 days, non-asthna
conditions potentially requiring long term oral, topical,

system c or nasal steroid therapy.
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However, hydrocortisone topical cream was
permtted in this trial

Study procedures, all random zed patients were
seen every four weeks for 52 weeks. The normal subjects
wer e assessed every 12 weeks.

At the screening visit, patients had a history,
physical exam including a slit |anp exam and puberty exam
At Visit 1, which was within 14 days of the screening, they
had a baseline height, weight, bone age and pul nonary
function test. PFTs were not perforned in normal subjects.

At this visit, the asthmatic patients were
random zed for therapy. At Visits 1 through 12, a history
and physical exam were conducted and a review of the diary.
Medi cati on adjustnents were permtted based on these
parameters. At Visits 4, 7 and 10, height, weight and
pul ronary function tests were repeated. At Visit 13, in
addition to the above, bone age and slit |anp exam nations
wer e repeat ed.

There was no foll owup puberty assessnent
incorporated in this trial.

The treatnent arns were as foll ows: Nor mal
subj ects had no treatnent during this trial. Moder at el y
severe asthma patients were random zed either to Azmacort at
a recommended starting dose of at [east 400 m crograns per

day or nonsteroidal asthma treatnment. This was typically
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ei ther theophylline or chromalin.

Four bursts of systemic steroids for up to ten.
days each were allowed in the study. After that, the
patients were discontinued.

For severe asthma, they were random zed to either
alternate day prednisone alone or Azmacort plus alternate
day prednisone. The recommended starting prednisone dose
was based upon investigator judgnment with titration to
effect allowed. There was no restriction in this group on
system c steroids for flares.

The Azmacort dose in both groups was allowed to be
titrated to mnimze adverse effects and nai:ntain effective
synptom control. Conpliance in this trial was assessed by
diary cards.

There was a primary growh assessnent here and a
secondary assessnent. In the primary analysis, height was
nmeasured by stadionetry very, very carefully. The growth
difference in centineters was calculated at the final height
m nus the baseline height. Ve also analyzed this as the
percent predicted gromh defined as the percent actual
growt h, divided by the predicted grow h.

The final height mnus the baseline height and the
percent predicted growh was the percent actual growth
divided by the predicted growh, the final study height

her e.
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In the secondary consideration, bone age was
obt ai ned by plain radiographs. A blinded assessnent by an
i ndependent radi ol ogi st using Greulich & Pyle was done.
Bone age change in years was calculated as the final bone
age mnus the baseline bone age and we al so cal culated the
percent bone age change defined as percent bone age change
di vided by chronol ogi cal age change.

These are the patient denographics for the nornal
popul ation, the noderate asthmatics and then the severe
asthmatics on the right. First of all, regarding
enrol I nent, you can see the nornmals in the two noderate
asthmatic groups fulfilled their enrollment criteria.
However, the severe groups fell short by nore than 50
per cent .

The percent conpleted was |low in the predni sone
group and it was also low in the nonsteroidal group. About
seven patients fell out of the nonsteroidal group conpared
to the Azmacort, due to either asthnma exacerbations or
exceeding the predefined limt of steroid use.

By the way, these yellow figures don’t represent
statistically significant differences. They sinply point nme
in the right direction.

Overall, in terns of nean height, mean bone age
and nean chronol ogi cal age, our groups were fairly well

bal anced. There are a few exceptions. The nonsteroidal
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group here you can see was taller at baseline and a little
bit ol der at baseline.

Overall, we had pretty good concordance between
bone age and nean chronol ogi cal age on study entry. The one
exception was the predni sone group at baseline. You can see
t he nean bone age was |ower than chronol ogi cal age.

In terns of the age range, our limts were up to
11, but you can see sone patients enrolled in this trial
near their 12th birthday at enrollnent. One difference on
this slide that is significantly different is the gender
m smatching in the normal population. You can see it is
50/ 50 distribution versus the typical asthma distribution in
children in these age groups of three to one male to fenale
di stribution.

The FEV1 is shown on top here in terns of |eaders
and then percent predicted. You can see the percent
predicted in the noderate group was about 88 percent, in the
severe group about 94 percent. It is inportant to note that
these were taken while patients were on their baseline
nmedi cations prior to study entry and that may be why they
are so high.

Nonet hel ess, they were on a |lot of nedications
prior to entry in this trial overall. This is prior steroid
use in ternms of percent. This would be none. This would be

i nhal ed steroids only. This would be oral steroids either
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on a burst basis or alternate day basis and then this
category is for both.

In terns of no prior usage, you can see about 25
to 30 percent of the patients in the noderate asthma group
fit that criteria versus none in the severe population. As
far as the noderate popul ation, they were precty well
bal anced as far as prior use in these two groups.

However, you can see that about 70 to 75 percent
or so of the patients in the severe group were on a fair
amount of steroids prior to entering this trial. These are *
treatnment reginmens by days treated in daily doses. You can
see that overall the duration of therapy here, days treated,
was over 300 for all of the treatment groups up here.

In terms of daily dosage, the nmean Azmacort dose
in the Azmacort group was about 600 mcrograns per day with
a range up to about 2,000 micrograns per day. In the
conbi nati on group over here, you can see a higher nean
Azmacort dose at about 757 mcrograns per day with a higher
range as well up to about 3,200 mcrograns per day.

The range for the prednisone dose i:n this group
was -- the mean value was about 8.9 mlligrans every other
day. You can see with the range of about 1 up to 75
mlligranms every other day. I n the predni sone al one group,
you can see it was slightly higher average value at 12.2

mlligrams every other day, with a range from1l up to 3.58.
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Nw, that is alittle bit striking, but that does was a
predni sone equival ent dose used by one patient for one day
in the study.

Here is a summary of the growth paraneters. On
the left, we will have a nmean growth difference and on the
right we will have a nean percent growh difference. In
terns of nmean growth difference in centineters, you can see
the normal population had a nean growh difference of 5.9
centinmeters, 6.1 in the nonsteroidal group and 5.3 in the
Azmaccrt group.

The difference between nonsteroidal and Azmacort
was significant with a P value of less than .001. The
Azmacort group was also significantly different fromthe
normal popul ation, but the nonsteroidal group was not.

The nmean percent growth difference, you can see,
was 106 percent in the nonsteroidal group, indicating they
grew a little faster than expected and was about 93 percent
in the Azmacort group. In the conbi nati on group, you can
see about 5.5 centineters nmean growth difference versus 5.6
in the predni sone group.

There were no differences between these groups
here and there were no differences between either of those
and the normal popul ation. The percent was very simlar.

This is a growh velocity distribution in nornals

and the noderately severe asthmatics, who were nmintained on
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nonsteroi dals or the Azmacort over here. This is growh
difference on the vertical axis and we plotted the 50th
percentile line, the third percentile and the 97 percentile,
based on the normal population in this particular study.

W have nmales on the left and ferales on the
right . This gives you an overall picture of the range for
the normal popul ation here, how you can see the nonsteroid
popul ati on here as well. If we |ook at the Azmacort
popul ati on, you can appreciate the effect we pointed out.
You can see a small decrease in growh in this group. But
you can al so appreciate a lot of outliers. This was a
wi dely spread out group

Some of the fastest growers in this study were in
t he Azmacort group and sone of the slowest growers in the
study were in the Azmacort group. | think for females you
can appreciate simlar trends and spreads of the data. The
exception, there is no outliers up here for the females in
the Azmacort group and, if anything, there may be a little
bit bigger effect here with females than with. the males.

We decided to regress growh over the nmean daily
Azmacort dose in micrograns. Even though this study wasn’t
designed to detect a dose response effect, the dose
titration allowed us to ook for that.

W have Azmacort patients shown by the pluses and

t he normal popul ati on shown by the squares, which you see
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over here and the regression line is right here with 95
percent confidence intervals.

If we focus in on this range right here between
about 300 up to about 800 m crograns a day, you can see sone
of the fastest growers were in that dose range and you can
al so see many of the slowgrowers were treated in that range
as wel |

We don’t see a disproportionate nunber of patients
up in this area in the higher dose ranges with | ow grow h.
W were able to calculate a P value for the significance of &
the slope, which you see up here and it was 0.21. The dose
accounted for about 2 percent of the variance in growth in
this study.

Here is the bone age paraneters laid out in a
simlar fashion with nmean over here being changed and
percent change over here. The nean change in bone age years
for the normal population was 0.9 years; 1.1 for
nonsteroidals and 0.9 for the Azmacort.

This dip between group difference here was
significant, P less than .001. In this case sonething
different was seen than with growth though. The Azmacort
popul ation wasn't significantly different from normals;
wher eas, the nonsteroidals were. You can see their bones

aged at about 109 percent of predicted |evels versus about

88 percent for Azmacort.
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In ternms of the conbination group down here, you
can see it was . 7 years versus 1 in the prednisone group
This between group difference was significant with a p val ue
of .03. The conbination group was al so significantly
different from the normal popul ation.

We thought that since this study captured bone age
change, we thought it was very inportant to put the decrease
in growth into perspective in term of the bone aging. W
had that opportunity here. So, we locked at a ratio of the
percent predicted growh over the percent bone age change.

This is a log of that ratio on the vertical axis
for the five different groups which you see here. W
plotted the nean value of the normal popul ation plus or
m nus two standard deviations. And, of course, there are
about three ranges on this slide, a big range up here, where
you might expect rapid growh, but delaying <of bone age.

Down in this region, this would be where growth
woul dn’t proceed but bones would continue aging and this may
not allow for catch up growth down here and, hopefully,
sonewhere around this zero line here, we have changes in
growth and bone age that are the sane. That could be a
hundred percent over a hundred percent or it could be 90
percent over 90 percent, like we observed in this Azmacort
study in the Azmacort group

But, nonetheless, you can see the nornma
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popul ation is pretty well distributed between, these lines,

as is the nonsteroidal group and nost interestingly the

Azmacort Jgroup.

The predni sone group and the conbination

group were also distributed within the tw standard

devi ati ons.

Pul nonary function tests at endpoint, this is the

FEV1 medi an percent change from baseline. You can see it

was about 14 percent for the two noderate asthna groups; 8

and 11 percent

for the two severe groups. There were no

significant P val ues here.

Thi s

study was not designed as an efficacy trial.

Nonet hel ess, patients treated with Azmacort had significant

i mprovements in asthma control as evidenced by a reduction

in steroid-requiring flares, school days m ssed, nocturnal

epi sodes and nunber of play interruptions.

In summary, for children with noderately severe

asthma, Azmacort therapy showed a small but statistically

significant reduction in growh velocity versus the

nonsteroi dal therapy group, wWth a difference here of 0.79

centimeters, as well as the normal population with a

difference of 0.59 centineters.

For

and predni sone

children with severe asthma, both conbination

therapies, did not show a statistically

significant difference conpared to the normal group. The

grow h reduction paralleled that of bone age and was
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observed in the context of inproved asthma control.
paral |l el reduction of both growh and bone aging may all ow
for catch up grow h.

Inter-individual sensitivity in this study for the
i nhal ed steroids appeared to be high. W thought it was
important to conpare the strengths and weaknesses of this
trial conpared to sone of the nore recent ones. In sone
cases, a factor that mght be a strength mght. also be a
weakness, as you will see.

This study had two control groups, the norma
popul ati on and the nonsteroidals. In terns of strengths, we
studied a nore severe popul ation here than nost of the other
studies and a lot of dose titration, which really made this
very nmuch a real world setting type of study. [t was well
powered and very highly powered to find its effect.

The duration was reasonabl e. The stadiometry
technique in this study was very good and it added bone age
determ nation, which many earlier studies didn't have.

Sone of the weaknesses were the baseline
i mbal ances that | have pointed out, especially with regard
to the normal popul ation and gender. W didn’t collect
baseline growh rates in this study, although nmany other
studies didn’'t as well. There was a variable steroid
exposure here with regard to both inhaled dose of Azmacort

as well as the oral steroids and there was no pl acebo or
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blinding in this study and, inportantly, no fellow up
pubertal assessnent. There was al so a higher dropout rate
in the nonsteroidal group, which nay have confounded
i nterpretation.

In conclusion, the finding of a small but
significant gromh retardation was simlar to that observed
with other inhaled corticosteroids. The clinical relevance
of these findings is unclear. Certain design elements in ,
this trial were not optinmal and clearly further studies are
war r ant ed.

In terms of class labeling, existing data for oral
i nhal ed corticosteroids are sufficiently conpelling to
support class labeling for all inhaled corticosterocids with
regard to the potential inpact on growth in children
However, this small risk should be bal anced agai nst the
wel | -docunent ed benefits of this class on norbidity and
nortality.

Intranasal corticosteroids on the bottom here, in
view of the limted database on the potential effects of
intranasal corticosteroids on growh, it is reconmended
that additional data be collected before extending class
| abeling to these particul ar products.

Thank you very nuch for your attention.

[ Appl ause. ]
DR LI: Thank you very nuch, Dr. Skoner for that
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careful presentation.

W have about five mnutes for questions for Dr.
Skoner and we will start with DR Gsborne.

DR. OSBORNE: Apparently, there were sone
i ndi vi duals who did have a decrease in growh velocity. Was
it appropriate to do any post hoc analyses to determne if
t he susceptible individual could be detected or stood out in
any way?

DR. SKONER: . That is a very good question. W
| ooked at a nunber of different paraneters including steroids
use before conming in the study, oral steroid use. Oa
steroid use while on the study, as well as age and a nunber
of other factors, and really weren't able to tease nmuch of
anyt hi ng out.

Three of the patients out of about 1.1 or so that
dropped out actually -- and had |low gromh actually had a
fair amount of steroid exposure prior to comng into the
study . One patient had about 31 day bursts of prednisone
just before comng into the study and a couple of others had
about ten day bursts, but that really only stuck out in
about 3 out of maybe 11 patients. So, we really couldn’t
tease anything out that would clue us into which those
patients woul d be.

DR LIU | have got two quick questions. e is

predni sone conmes out |ooking pretty good here in this study
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and | would like you to sort of comment about that.

Then the other question really has to do with
whet her you do have data about system c exposure with
intranasal use of Azmacort. | nmean, you have done studies
or there may be limted data but what kind of systemc
exposure vis-a-vis inhaled corticosteroids to the lung. Do
you have nasal applications?

DR. SKONER: Il will answer the first part of that
questi on. I think the prednisone and the conbi nation groups
are difficult to interpret their data. There is a small n *#
conpared to the others, first of all. I f you | ook at
whet her, you know, oral corticosteroid use was spared when
you added Azmacort, | would question whether it was because
t he average dose in the prednisone alone group was about 12
and in the Azmacort plus predni sone group it was about 9,
with the added Azmacort on board, about 750 m crograns per
day.

So, | question whether that actually went on. If
you | ook at the pulnmonary function test in the prednisone
group and the combo group at baseline, you can See they were
alittle bit higher, about 94 percent versus about 88
percent predicted in the noderate asthma groups. So, |
think taking any kind of information away from those groups
or conparing that severe group to the noderate group in this

study, 1 think, .is very difficult for a number of reasons.
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The second part of that question | am going to |et
soneone el se address.

DR LI: You have about a mnute, if you don’t
m nd.

DR. ROSEN: My nane is Jerry Rosen. | amwth
Drug Met abol i sm Pharmacoki netics at RPR

W don't have data fromthe study that was just
described in ternms of systemic exposure in that study in
pediatric patients, but we can provide you with sone
relative conparison here. Wt you see is systemc exposuré
for the oral inhaled product at the average dose of 600
m crograns that was in this particular study t-hat was just
descri bed.

You can see the C max and AUC val ues for those.
They are here. Then we al so have conpared that for the
recomended doses of the intranasal TAA, the AQ formul ation
t he aqueous formul ation and al so the CFC intranasal. These
are the two recommended dosages in pediatrics and you can
see, again, the C nax and AUC val ues.

| guess the commrent to nmake here is that systemc
exposure with the intranasal products is |ower than that
woul d be oral inhal ed.

DR LIU But the dose is different in these
st udi es. | mean, if you use conparable doses, do you have

any information about that?
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DR. ROSEN: VWell, the doses are different but

these are -- again, this is the average dose that was used
in the growth study that was just described. So, this is
system c exposure fromthat study at that dose and then
these are the recommended doses for the intranasal products
and this is the data we have at those doses.

DR LI: Ckay. Thank you .

W have tine -- nmaybe a quick question from Dr.

G oss and a quick response before we nove on

DR GROSS: Well, actually ny question was the
sanme as Dr. Liu's.

DR LI: Thank you very much, Ms. Plon and Dr.
Skoner .

Qur next speaker is Dr. Affrinme from Schering.

Agenda Item I ndustry Presentation -- Schering

DR. AFFRIME: (ood afternoon, everybody.

[, too, would like to thank the two advisory
commttees and Dr. Jenkins for inviting us here today to
share this informati on on beclomethasone nasal. spray with
you . .

I would like to start out by just review ng, as
Dr. Jenkins nentioned this norning, that beclomethasone
di propi onate nasal spray is used in adults and children for
the indications of nasal and non-nasal allergic rhinitis and

that the | abel ed doses are 168 to 336 m crograns per day.
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W eval uated beclomethasone nasal spray for
system c exposure initially in adults, |ooking at
bi oavail ability based on pharmacoki netics and HPA axis
suppression and then indirectly as a Phase 4 conmtnent,
based on 12 nonth growth study, in conjunction with d axo
Wellcome and with a protocol that was devel oped in accord
wi th the FDA

| mhedded in that study, we also looked at HPA axis
suppr essi on. I would like to conclude |later on with just
sonme remnarks.

Qur pharmacoki netic study was carried out in
adults, 24 healthy subjects participated in this study.

They were treated for seven consecutive days with an 84

m crogram Bl D product or 168 m crogram product.. So, they
received either 168 m crograns per day or 336 mcrograns per
day. For this study we used a very sensitive and specific
assay. The limt of detection for BDP and 17 BMP was t hat
50 picograns per m, that for 21 BMP and for beclomethasone
was at a hundred picograns per m.

Just to share the results, it is very sinple, of
the 768 bl ood sanples that were assayed only seven sanples
were positive for BDP and we had one sanple positive for 17
BW. W concluded fromthese data that the drug was
essentially not biocavailable in these patients.

Qur HPA access study was carried out in adults.
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It was a randomized, Iinvestigator-blind, placebo and
posi tive-controlled, parallel group study. Si xty-four
patients with allergic rhinitis participated in this study.
There were 16 individuals per treatnent group.

The treatnent groups consisted of a placebo spray,
admini stered twice daily, a BDP nasal spray adm nistered at
168 mcrograns BID for a total daily dose or the top |abel
dose, 336 micrograns. And the third treatnment group was the
336 nicrograns given daily for 36 days. A prednisone, 10
mlligram every day for 36 days served as a positive k
control. So, we had a placebo and a positive control

The results were based on a cosyntropin 250
m crogram i nfusion, @ six hour infusion at baseline after 36
days of treatnent. | present here the plasma cortisols over
the six hour period in the baseline. As you can see there
is no difference between any of the treatnent groups.

This is the day 36 results. The one group that
separates fromthe pack up here is the prednisone, 10
mlligrans a day. The other treatnments do not. separate from
pl acebo and there is no indication of system c exposure.
Based on these two studies, We had no reason to think that
there woul d be any exposure followi ng the nasal spray
adm ni stration to children.

However, we did have this Phase 4 conm t nent

ongoing and I will present now the results of this study.
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This was an evaluation of the effects of beclcmethasone
nasal spray on long termgrowth in children, a one year
study .  This was a very demanding study and it is due to the
conm tment by these investigators and Dr. Skoner can be
count ed anobngst them who diligently carried cut this
protocol and | thank them

The objective of this study was to determ ne
whet her long term adm nistration of BDP nasai spray affects
growth, as well as its effects on the HPA axis in children.
This was a random zed, multicenter, double blind, placebo-
controlled study. W felt that placebo was the nost
appropriate control for this study.

W chose patients aged fromsix to rine and a half
years old for boys and six to nine years old for girls and
we felt that this was the nost appropriate group because
they were all prepubescent and they all had Tanner G ade 1
scores.

The results were based on stadionetric determ ned
hei ght s. They had to be within the 5th to the 95th
percentile.

Also, in the inclusion criteria, we determ ned
bone age based on x-ray of the left hand. That had to be
within two years of the chronologic age. W felt that bone
age, as well as a history fromsix nonths prior to the study

to two years ©f normal growh was adequate to denonstrate
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that the individuals who have participated had been grow ng
normally up to the time of study initiation.

The individuals had to have a normal 8:00 a. m
pl asma cortisol, as well as a normal cosyntropin response.
They also had to have synptonatic perennial allergic
rhinitis at baseline. This was not an efficacy study. It
was not powered to determ ne efficacy, but we needed to have
them -- we wanted to have them with noderate allergic
rhinitis just to ethically participate in a year study.

Patients fulfilling the inclusion criteria were
random zed to treatnment with BDP 168 micrograns per day --
twice a day -- or the placebo group. These patients who
were random zed were stratified at baseline with respect to
gender and history of previous steroid use.

Followi ng this baseline visit, they returned for
foll owup evaluations at week 1 and then at nonths 1 and 2
and then every other nonth for the year. The stadionetric
hei ghts were determned at nonths 1 and 2, and then every
other nonth for the year’s duration of the study.

Cosyntropin stinmulation tests were done, as |
said, at baseline and then at six and twelve nonths.

Revi ew ng t he denographic data with you, you can
see that we did have baseline differences in age and height.
The treatnment group were slightly older and taller than the

pl acebo group. Consistent with that was bone age, which was
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marginally different in the BDP group, there was no
difference in weight between groups.

And as | nentioned, we stratified for gender and
previous steroid use and, obviously, there were no
differences in that group. Raci al breakdowns were simlar
al so between groups.

Just to review the statistical methodol ogy, growh
rate was estinmated for each subject as the slope of the
linear regression of the height on tine, which is the growth
velocity that we have been tal king about all norning. The *
secondary endpoint is the change in height by time, which
was nerely the change from baseline at each tine point.

Anal ysis of the growh rate and by tine actua
hei ghts from baseline hei ght were acconplished by a two-way
anal ysis of variance and we extracted for sources of
variation for center and treatnent.

As | nentioned, we did have that baseline
difference, so we actually also carried out analysis of
covariance | ooking at height as a covariate. This analysis
did not denonstrate any change in the outcone.

Just looking at the intent to treat population, 51
subjects in the BDP group and 49 in the placeko, there was a
statistically significant difference in growh. velocity
bet ween the two groups.

| nmentioned that we also did a chart eval uation of
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growh prior to the study, that is, the six nonth to two
year evaluation and | just put this in to denonstrate that
growh velocity prior to study initiation were simlar
between the two groups, based on this retrospective
anal ysi s. Then if you take the difference into
consideration, there still is statistically different growth
rate between the two groups.

Just to present the change from baseline relative
to the time of study, you can see that the treatnent group
is different fromthe placebo group beginning at nonth 1 and'
then fromnonth 6 through the end of the study. W get a
stabilization of about 1 centineter difference between the
two groups by about nonth 10.

This may support the fact that a one year study
may be necessary to carry out such an eval uation.

The cosyntropin stinulation test results, as Dr.
Jenki ns nentioned this norning, gave us no indication that
there was any change or any system c exposure based on these
data between the two groups. Everybody had a nor nal
response to the cosyntropin adm nistration.

In sunmary, in aduylts, as | presented, BDP nasal
spray was not biocavailable at doses up to 336 m crograns per
day based on pharnmacokinetics and HPA axis assessnent. In
children, the nasal spray caused a small but significant

reduction in growth rate conpared to placebo. There was no
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ef fect of HPA axis as neasured by the cosyntropin
stimul ation.

W feel that assessnent of systemc effects in
adults does not extrapolate to children therefore.

To conclude that class |labeling regarding the
potential of growth inhibition in children is appropriate
for nasal and inhaled steroids; however, we feel that a
product rmay be exenpted from such class labeling if there is
a negative 12 nonth growth study and a wei ght of evidence

denonstration of no system c exposure based on the follow ng

measures knenmonetry study, HPA axis eval uation
potentially even a cosyntropin stinulation test. There is
sone information now that -- and as nentioned this norning

-- that a low dose stinulation test may be nore sensitive,
as well as pharnacoki netic eval uati on.

Thank you for your interest.

[ Appl ause. ]

DR LI: W have a question already. Pl ease, go
ahead, Dr. Hirsch

DR. H RSCH:  Just a sinple one. Do you think this
is not biocavailable in children also, | nean, as in the
adults? Has the growh -- you understand what | nean. |If
there is no bioavailability in adults --

DR. AFFRIME: No, | think there is systemc

exposure at these doses in children.
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DR HI RSCH: How do you know?

DR AFFRI ME: Because the growth --

DR.  HI RSCH: | see. Well, wunless there is
sonething fromthe -- sone new great thing we are |earning
about a connection between the olfactory nerve and the
hypot hal anus or what ever

DR, AFFRI MVE: We haven’'t studied exposures in
children, but these data indirectly would support that.

DR BONE: Just to pursue Dr. Hrsch's question --
this is Dr. Bone speaking -- 1 think it might be nore £
precise to say that systemc bioavailability could not be
measured since it is stated it was not systemcally
bi oavai | abl e.

| nean, presumably -- | nean, the limtation here
was the sensitivity of your assay presumably, not that there
was not a single nolecul e absorbed.

DR. AFFRIME: The HPA axi s suppression study at
t he hi ghest | abeled dose and the clear separation fromthe
axis control is -- was strong evidence to us that -- as
another indicator that there was very -- you have to say
limted bioavailability if none.

DR HI RSCH: But it may be different in children
where you didn't neasure it, Isn’t that true?

DR, AFFRI ME: Yes.

DR BONE: And the lack of the biological -- lack
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of a clear cut effect on the HPA axis and the test that you
enployed is a different issue really than whether the drug
was absor bed.

DR. LI: W have questions from Dr. Szefler, then
Dr. Baraniuk, Dr. Cara and then Dr. New.

CGo ahead, Dr. Szefler.

DR. SZEFLER: Two questions.

You had nentioned in your list at the end,
cosyntropin tests. | know the six hour cosyntropin i nfusion
test has been used and maybe the endocrinol ogi sts can
comrent on that in terns of where does it fit in terms of
the reliability. | have had some experience with the |ow
dose and | think that presents challenges in terns of
nmet hodol ogy and the six hour cosyntropin was thought to get
over the aspect of the high dose, 250 mcrograns over-
fl oodi ng the system Does the six hour have any nore
sensitivity in separating out dosages?

DR. LI: Anyone care to address that?

Yes, Dr. New, please.

DR NEW | can't speak to the |ow dose, but | can
tell you that we have shown that using the standard .25
dose, the six hour and the 60 mnute tests are
i ndi stinguishable and their results in terns of serum
steroid concentrations.

DR.  AFFRI ME: | think the literature supports that
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conclusion as well. W did a six hour infusion testing in
those adults, but we also have a 60 mnute, the sanme test.

DR SZEFLER: The other thing is | thought maybe
you m ght present sone data on nonetasone. Do you have any
data on nonetasone in children in terns of growh studies?

DR, G.OVER: I am Dick Glover(?) from Schering.

At this tine, nonetasone is indicated only for
patients 12 years of age and older. W are in the process
of filing a pediatric NDA soon. As part of that, we have
conducted a 12 nonth growmh study, as well as a knenonetry =«
study, but, again, those data have not been submtted to the
Agency.

| can tell you that at this point those two
studi es are negative, but, again, | don’'t want to give you
details of those results until the Agency has seen them

DR LI: Next question from Dr. Baraniuk.

DR. BARANIUK: The absorption studies, those were
in normal subjects?

DR AFFRIME: The pharnmacokinetic studies was in
heal t h vol unt eers. The cosyntropin stinmulation test was in
patients with --

DR BARANIUK: The healthy volunteers are not the
usual |y prescribed group receiving this drug. Wat is the
absorption like in people with active allergic rhinitis?

DR AFFRIME: W didn't do the pharmacokinetics on
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t hose individual s. | have no data on that.

DR BARANIUK: And could it be different?

DR. AFFRI ME: Potentially. Since we haven’t
studied, | can’t really answer.

DR BARANIUK: It mght be nore useful

DR LlI: Thank you.

Next question, Dr. Cara, question or comment.

DR. CARA: | amintrigued by the whole
phar macoki neti ¢ aspect of the inhaled corticosteroids,
whet her they are intranasal or oral. On a theoretical basis
-- well, actually it is a question. I's there any
theoretical basis to presuppose that steroids that are given
intranasally or by oral inhalation are actually nore active
t han those given orally.

The reason why | am asking is because to a |arge
extent there is no bypass through the liver with initial
degr adat i on. Have you | ooked at that at all?

DR. AFFRIME: Theoretically, | think, if it is
absorbed through the pul nonary vasculature, perhaps if you
go directly to the heart and then through circul ation based
anatonmically, but we don’t have any information on that.

DR. CARA: I would also like to hear Dr. Levine’'s
comrents in terns of use of the 250 m crogram cosyntropin
dose. I mean, that is kind of like hitting the pituitary

with a sledge hanmer and | don’t think that it has the
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sensitivity to really evaluate nmuch renal suppression. |
wonder if she would coment on that.

And, al so, perhaps, on the |length of suppression
of the adrenal, how |long does the adrenal take to recover
from sonme of the suppressive effects of steroids?

DR. LEVINE: Well, | think, as | kind of m ght
have | ed everyone to believe this norning, | think the 250
m crogram ACTH stinulation is not sensitive so that | think
it is using a much too large a dose. | am hopeful that
using the low dose mght be a nore sensitive test for what
are probably subtle suppression of the hypothal amc
pituitary adrenal axis. But we don’t, obviously, have
enough data, but | would think that that is something that
shoul d be | ooked i nto.

In ternms of how | ong does the suppression last, it
is really very, very variable depending upon the degree of
suppression, how long it has been going on. There certainly
are individual variations and it nay take nonths before
there is conplete recovery of the axis from suppression.
so, it is, again, very variable depending on a |ot of
factors.

DR LI: A summary conment at this point mght be
that the study that we just saw apparently shows an effect
of intranasal beclomethasone on growth velocity in the

absence of docunented neasurable biocavailability and in the
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absence of a measured effect on the HPA axis. There woul d
be at least two theoretical situations when that m ght

occur . One, at least with the HPA axis, one possibility is
t hat intranasal beclomethascne, in fact, does affect the HPA
access, except it just wasn’t measured in this particular
study with this particul ar nethodol ogy.

The other possibility is that the effect on growth
can occur in the absence of effect on the HPA axis. I's that
correct, as a possibility, Dr. Levine?

DR. LEVI NE: I think that is a possibility and I
think until we have nuch better data on how much -- on
whet her there is suppression, how frequent it is and so on,
we won't know that answer, but it is certainly possible.

DR LlI: And we also learned that the effect on
growt h mght occur even with undetectable drug and
circulation, which is amazing if you think about it.

DR. KELLY: That was undetectable in adult nornal
vol unteers versus the kids who got the detectable --

DR LlI: That is correct. | realize that. The
phar macoki netics weren’t done in children and also as Dr.
Bar ani uk said, were not done in children with allergic
rhinitis.

Dr. New, did --

DR GRGCSS: Can | make a comment about that?

DR LlI: Yes, please.
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DR GROSS: | amnot sure that it is actually
correct to say that you can have a |arge biological effect
wi t hout detectable drug in the bl ood. | mean, a drug can
enter the blood, becone attached to receptors and becone
undetectable within mnutes, but the biological effect may
remain for days or even weeks or nonths.

so, tone, it is not very convincing -- and
correct me if you don’t agree with this, but | am not sure
that one can conclude sinply fromthe fact that there was no
detectable BDP in the blood that there wasn't a huge
bi ol ogi cal effect.

DR. BONE: Just to pursue that a little bit
further, what was the limitive quantitation of your assay?
Was it --

DR AFFRIME: It was 50 gigarents(?) per ml for
BDP and 17 and 21 and beclo was a hundred.

DR. BONE: What is the relative potency to
hydrocorti sone? Sonebody can nmultiply out what that
equi val ent woul d be.

DR AFFRIME: | can’'t answer that baseline.

DR. BONE: Maybe after the interm ssion we can
have that figured out.

DR LI: Dr. New, did you have a question you
wanted to ask?

DR. NEW | nust say that | ama little confused.
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1 understand from the previous presentation that oral
predni sone with or without the inhaled steroids did not
affect grow h. Predni sone is readily absorbed. Its half
l[ife is longer than that of hydrocortisone. And | really
don’t know what its half life and potency is relative to the
i nhal ed steroids if they ever appear in the serum

| mean, apart fromthe affinities in the binding,

the question is if they are not there, how can you neasure

it? So, | amvery confused about that.
£
DR AFFRI ME: | was confused about those data as
well, but in our study -- the 10 milligram dose is a small

dose daily. Pharmacokinetically, at the end of the dosing
interval it is barely detectable and we did see an effect on
HPA axis in that study.

DR LI: One last question fromDr. Gsborne.

DR. OSBORNE: | realize this mght not be a very
useful question but could the degree of inflammation either
in the nasal mucosa or in the |ower airways affect the
anount of absorption and are there any studies to help us
along those lines to give us gui dance?

DR. AFFRI ME: I think it could, but I don't have
any data to provide.

DR LI: Ckay. Thank you very much, Dr. Affrine,
for your presentation. And | would like to thank all the

sponsors for their careful presentation and wllingness to
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present.

W are running a little bit past tine. I think we
can take a reasonable break. We will resune pronptly at
3:20.

[Brief recess.]

Agenda Item Open Public Hearing

DR LI: Ladi es and gentlenen, we will begin the
open public hearing part of our neeting today. I think we

have had a very interesting norning and educational one. |
appreci ate the sponsors’ wllingness to give their
presentations and | thought that was interesting for us.

In some ways, this section to ne is the nost
exciting part of the day, partly because it is sonetines
unpredictable . We have a nunber of individuals who have
notified the conmttee about their willingness to speak on
this subject and we have accommodat ed t hem al |

so, we have actually a very full schedule and in
fairness to all the speakers, again, | would respectfully
request that each of the persons speaking at this open

public hearing keep strictly to their allotted tine.

We will not have questions imediately after each
of the presentations. So, one presentation will followthe
ot her. If tinme remains at the end of all the presentations

for questions or discussion within the conmttee, we wll

proceed with that.
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The first speaker at this open public hearing is
professor TimCdark -- | wuld ask all the speakers at the
open public hearing to please informthe commttee of any
affiliations they m ght have either academic, but
particularly with industry, including any financia
affiliation they might have, as well as information as to
who paid their transportation to WAshington.

so, our first speaker then is Professor Tim O ark
fromthe National Heart and Lung Institute in London.
Prof essor, wel come to Washi ngton

MR MADOO: If | may interject as well, if you
could also articulate whether or not you are receiving a fee
for presenting itself.

DR CLARK: No, not to ny know edge.

Prof essor Tim d ark. My fare was paid by d axo
Wellcome. | ama consultant of -- do | get ny five mnutes
after this because it mght go on a bit. | have worked for
a nunber of pharmaceutical conpanies over the years and
within the last year | have also been on the Internationa
Advi sory Board of Merck

| have dealt w th pharnmaceutical conpanies as
formerly dean of the National Heart and Lung Institute,
securing institutional support for projects, prograns and
academ c staff.

But ny main reason being here is | amgoing to try
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and set out in this very brief presentation and that is I
have just been involved with the devel opnment of inhal ed
steroids for the last 25 years and | just couldn’'t miss this
opportunity of speaking.

My last conflict of interest is that I amfive
foot seven, but | amproud of it. Actually, | amfive foot
six and a half. My not her put five foot seven on ny
passport application, so | may never get over that.

I would just like to spend the five mnutes trying
to put this problemas | see it in perspective because it *
has been a burning issue and, as Gail Shapiro put it, it has
been a weight on our shoulders for the 25, 26 years, ever
since inhaled corticosteroids were introduced.

And they will introduced, I will remnd you, in
1972, and they were primarily introduced as a substitute for
oral steroids. It was correctly assunmed that their topical
nature and the small dose delivered through the airway
should Iimt the anmount of system c effect and, indeed,
there is anple evidence that is the case.

The initial dose that was chosen for interesting
reasons | won't bore you with, the 400 micrograns daily, was
found to be effective. It had far |less systemic activity
t han an equi val ent dose of oral steroids, about 10
mlligrans of prednisone per day. But even in the first

days, in, 1973, | think it was, and Soren can correct ne, |
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think Nevils (?) Mdoken (?) showed that using urinary cortisol
studies that even 400 mcrograns per day of BDP was
associated with detectable systemic activity.

so, there is no doubt -- no one, | think, in their
right mnd would contest that sone systemc activity can be
observed even at these | ow doses. System c activity was
found to be in this first decade inevitably nore likely at
hi gher doses and as one of the previous speakers has
commented on, there is considerable inter-subject variation.
so, some patients gain better effects fromtreatnent and f
sonme show greater system c absorption

so, this subject of inter-subject variability is
one that has bedeviled the investigations over the last 25
years . In the 1980s, it is inportant to realize that
al though the nedication was introduced as a substitute for
oral predni sone for severe asthma. Because of its undoubted
effectiveness and its low level of systemc activity, as
shown by many studies with BDP and then nore recently with
budesoni de and other steroids, there was grow ng confidence
about effectiveness and it began to be used in mld to
noder at e ast hna.

Now, that was not the original intention, but
clinicians increasingly used it and found it effective in
ml|d to noderate asthnma. From t hat very begi nning, concerns

were expressed by all of us who were involved in the initial
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the effects of system c absorption.

One of the studies, which | am sure was di scussed

this norning,

set up by Sinon Godfrey at the Bronpton(?)

Hospital in the 1970s, was published by Balfoul (?) Lynn(?)

in the journal

showi ng final adult height in 60 asthmatic

children, showing that those on inhaled corticosteroids did

not seemto have any change in their final adult height.

Nw, | amnot putting this up as the definitive
study . It clearly was not the definitive study because here
we are still discussing it. But as long ago as the early ,

1980s, this is

probl em after

sue was a problem and the fact it remains a

25 years of intensive investigation suggests

that we may have sone difficulty ever comng to a fina

sol uti on. But
nmorning and th

endocri nol ogy,

I think the discussion about nethodol ogy this
e advice given from our colleagues in

I think, has been extrenely helpful to those

of us in pul nonary nedicine, whho have tried to nake these

assessnent s.
In t
ast hma shoul d

and ni neti es,

he 1990s, the aim has been that the control of

be the goal of therapy and over the eighties

the benefits of inhaled corticosteroids have

becone nuch clearer. | think this is the thing that

concerns those

of us who are adult pulmonologists. | cannot

speak as a pediatrician, but the benefits that we see of

less norbidity,

the reduction in energency roomvisits in
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every study that has been published, the reduction in
hospi tal adm ssions, the increased school attendance, a
possibility of falling nortality, although that is an
arguable point, and the cost effectiveness of inhaled
corticosteroids has been attested by nmany studies in the
last 10 to 15 years.

The | oss of effectiveness fromthis nedication if
there were scares that it mght be dangerous and it would
not be used would have a very significant effect, | think
on the norbidity of patients with asthma. So, we have the ¢
position in summary that higher doses are |less systemc in
oral steroids and we should, therefore, try and, as people
have said before, titrate the dose of treatnent according to
t he need. Those with severe asthnma will have hi gher doses
because they are less systemc than oral steroids, but in
all patients, all clinicians try and find the m ni nal
effective clinical dose.

That may not be the sane as the mininmal effective
dose you are asking for for labeling. But for clinical
pur poses, the mninum effective dose is sought and at | ow
doses, the side effects from system c absorption appear to
be mnimal and these |ow doées can achi eve considerable
i mprovements in norbidity and the cost to the health care
system by reductions in expensive visits to emergency roons

and to hospitals.
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It is one of those situations where it is a win-

W n situation. The patient is better and the health costs

are reduced and insurance conpanies are happy. So, |ow

doses of

control

i nhal ed corticosteroids are consistent with good
of asthma and patient satisfaction.

If there is public anxiety because there is public

anxiety and in the USA | amtold that cortico phobia is
still very ranpant, that if there is public anxiety, ny
concern is that this will lead to the use of a very

effective treatnent that is pronoted by another agency of

the Federal Governnent through the expert panel review and

the guidelines of NHLBI and the fallen use will lead to poor
control, increased norbidity, increased exacerbation rate
and if it is true that poor asthma stunts growth, it wll

lead to

a reduction in growth.

so, on bal ance, having seen this problem over a 25

year period, | would commend that you renenber the benefits

of i nhal

ed corticosteroids and be absolutely certain that

the effect on final attained height is going to be

detrimental to the patients. Unl ess you are certain of

that, |

this.

thi nk you nust be very careful in how you | abel

Thank you.

[ Appl ause. ]
DR LI: Thank you very nuch, Professor dark

[ 4
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“Qur next speaker is Professor Pedersen, who we
have heard from before briefly. [f you wouldn’t mnd,
pl ease make a brief possible conflict of interest statenent
and pl ease be attentive to our schedul e.

DR, PEDERSEN: I am a professor of pediatric
respiratory nedicine. | have been doing research of inhaled
st eroi ds. That has been our main research area for the |ast
15 years, the use of inhaled steroids in children. And | am
here during ny vacation because | felt this was quite
i nport ant

My expenses, hotel and travel, have been sponsored
by Astra, d axo and Rhone Poulenc Rorer, in conbination
so, they split the expenses so | could cone here to speak
about one of ny very inportant research areas.

What | am going to do today is also |ike Professor
Tim dark, to share with you sone of the experience we have
with the use of inhaled steroids in children over the Iast
15 years in Denmark. And | am doing this because what |
have realized -- | amold enough -- | haven't got into the
fifties yet, but I amold enough to see that the disease we
see in Denmark now of asthma is totally different anong
children. W don’t see severe asthmatic children anynore.

It is very, very rare that we see noderate
asthmatics . W mainly see nmld asthmatics. And | believe,

but cannot prove, that this has sonething to do with the
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strategy we have, which is so very
you apparently here in the

change i n managenent

fromthe one that

di fferent
di scuss

states .

I am going to show you sone data. I will
the clinical benefits and I will discuss gromh nmainly based
on a long term study we have been doing in children.

effective dose has been discussed

The m ni mal
often during this neeting and I will just show you a dose
response study we did in children with severe asthma three
Wiat we found -- this is just peak flow.'
day given for

or four years ago.
200 and 400 m crograns per

ol Agai n, you see 100,
_~ four weeks and very interestingly, we find that 100
day is very, very effective and we do not get
by 400

m crogram per
i mpr ovenent

any additiona

on this paraneter
m crograns per day.
These findings are very inportant to renenber when
we discuss dosing and risk of adverse effects of inhaled
out comes but nmust

It was the same wi th other
exer ci se-i nduced ast hma,

st eroi ds.

say that the control of asthns,

required a sonmewhat hi gher dose. It required about 400
There have been

m crogr amns. This is not the only study.
dose response studies and trials.

publ i shed studi es,
study and it shows the same thing,

sever al
very effective, better

This is a group parall el
100 and 200 mcrograns are very,

t hat
in this respect than pl acebo.
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so, the main nessage is that |ow doses are very
effective. This study was published in Archives of D sease
in Childhood by -- in Respiratory Medicine by John Price(?)
as the first author, and that was a conparison, but it is a
group parallel study with fluticasone 50 m crogram tw ce
daily conpared with sodium glomoglycades(?) 20 mlligram
four times a day. And in all of our paraneters, this |ow
dose was markedly nore effective than to the treatnment of
sodi um glomoglycade. And there have been seven other
studi es conparing these | ow doses of inhaled steroids with
other NC(?) asthma treatnents in patients with mild or
noderate asthma and in all cases have these | ow doses been
as effective as and in the majority of the trials nore
effective than the other treatments with which they have
been conpared.

so, this has been sone of the background. Wile
we have changed the strategy in Denmark, so now we use
inhal ed steroids as first line treatnent for children with
chronic asthma, Wwho require continuous treatnent. So, that
is the first line treatnent.

Wien this was introduced back in 1986, we deci ded
that we wanted to do a long termfollowup to see what
happened, whether our children would beconme dwarfs, what
woul d happen with their bones. So, we did this study, which

has been going on for 11 years now. And we have a cohort of
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children and we follow their growth rate and their |ung
function during a run in period of at |east one year, on
average one and a half years.

They have come to our clinic at six nonth
intervals during this period of time. At each tinme we
nmeasure their height, their lung function. W adjust their
dose of inhaled steroids in the group, which receive inhaled
steroids. At five year intervals, we do Dexa(?) scales to
nmeasure their bone mneral density and we also do other
recordings |ike bronchial hyperactivity, et cetera.

The idea is to follow these children into
adul t hood. What | am going to show today is -- and | nust
say these are the two sane doctors. They are stable in
Denmark and it is the sane two nurses doing all the
nmeasurenments throughout this time. So, that is another
advant age.

What we have here is not a blinded trial and it is
not a random zed trial. Wat we wanted actually to do was
to follow children once they were put on treatnent, but
either we were lucky or it turned out that sone parents were
very afraid of inhaled steroids. So, they decided to
continue on treatnment with other asthnma drugs. | don’t have
time to give you all the baseline data here, but they are
very conparable in disease severity.

This group has been expanded over tine and a few
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have dropped out of this for various reasons, which we nmay
di scuss afterwards. But what | am going to show you is sone
efficacy data and some safety data fromthis.

Just to reinforce what Professor Tim Cark said
was that during run in the nunmber of hospitalizations in the
two groups were exactly the sane. This group had not
changed in their treatnent, so they were still hospitalized

three out of a hundred children were hospitalized with
acute asthma every year. That was an 85 percent reduction
in the children who received budesonide. This has been '
continued and we virtually don't see acute adm ssions
anynor e.

The second thing is that what was finding -- in
accordance with what Gail Shapiro presented, that the
children who had had asthma for a short period of tine, the
response was nuch better in the lung function than those who
have had asthma for a long period of tine, enphasizing that
-- it is suggesting that we would get a better result with
the inhaled steroids if we started those early rather than
if we waited until the children have had asthma for a |ong
period of tinme. That has been shown in four or five other
trials now in adults and one in children that they have
found simlar things.

I am showi ng you here after four and a half years

to see the lung function and you can see that the children
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who have received inhaled steroids, they have normal |ung
function; whereas, the group that has not is about 7 percent
lower in lung function than the group receiving inhaled
corticosteroids .

This is the group who started steroids after five
years of delay and this is the group of children who started
within two years after the debut of their asthma. Wat we
can is that still after five years, four and a half years
treatnent, the group who had del ayed treatnent of their
asthma, their lung function did not catch up. So, they got
up to the sane |level as the lung functions of those who
started very early.

so, it suggests that sone reversible airway change
has taken place in the airways of these children that we
could not repair. But what is interesting, | think, nore
interesting is when we follow on what steroid these had
required, we turned out that those who started early, not
only had they better lung function but they could be
controlled on a |ower accunul ated dose of inhaled steroid
over these four years.

so, this suggests that if you want to give |ow
doses of inhaled steroid, you should start early because in
the long run that will save you steroid. They can be
controlled on | ower doses.

Now, the growh rate over the first five years is
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the same in the two groups. It is about 5.8 and 5.7
centineters per year and this has done by linear regression
and it includes both pubertal children and prepubertal
chil dren. W have separate analysis for these, but | don’t
have tinme to present it.

This slide you have seen already today and where
we have the predicted height and the neasured hei ght and you
can see that this is in 37 patients, where -- who have
reached their final height. Wat | have also included here
is the green dots because that is the siblings of sone of *
the patients who have attained final height, calculated at
m d- parental height.

And as you can see here is that the inhaled
steroid, they attained final height. The siblings is no
difference in expected final height and the controls either,
So, we cannot find that these children are growth retarded.
They attain their normal final height.

so, the question is why are Danish children not
ending up as dwarfs because we woul d expect this based upon
the studies we have seen here today. W have seen now t hat
they attain final height and they do this to the same extent
as their siblings, in spite of the fact that they have been
treated for seven to eleven years with inhaled steroids.

| think that this has been discussed already, that

there are nmany problens with extrapolating short termtrials
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to long termeffects. There nmay be different effects in
different age groups. W have mainly focused today on
prepubertal chil dren. It may be because growh is del ayed
-- because in real life we tailor the dose to severity and
there may be tachyphylaxis(?) .

I will just show you what we can see in our study.
This is the height standard deviation score defined as
earlier said today in the two groups before and this is the
time when switch over to the treatnent. What you can see” is
that during the first six nmonths and twel ve nonths, there is’
actually a significant reduction in the increase in height
standard deviation score. So, if we had done the study
here, we would have concluded that inhaled steroids had a
significant adverse effect on grow h.

But because we have continued the study, we don't
see this effect. Now , we have -- because we change the dose
constantly in this trial, it is very difficult to nake dose
response studies but we have nore than 4, occo growth
neasur enent s. So, we have 4,000, six nmonth growh intervals
and we have divided changes in these six nmonths in the
hei ght standard devi ati on scores according to dose during
t he previous six nonths.

You can see that in children receiving 400
m crogram and |less, there is no -- it is normal; whereas,

there is a significant reduction in those receiving a higher
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dose and in those -- we have very few who are receiving very
hi gh doses.

so, that shows and suggests that there is a dose
response relationship and that | ow doses are not causing any
adverse problens. Wat is interesting, | think, and perhaps
surprising is that you see that lung function goes down wth
hi gher dose and that m ght be because that they are |ess
wel | controll ed. So, we don’t know how that affects the
growh of the asthma children, that they are poorly
controlled and also they are less well controlled during the
w nter, where we know that they grow | ess.

so, it is very difficult to say whether this is
t he high doses or whether this is other factors and we
cannot judge that based on our study.

W have divided the children into pubertal and
prepubertal chil dren. Those who receive nore than 400
m crograns during the previous six nmonths and what we find
is that those during pubertal based on Tanner stages, they
grow normal ly; whereas, those, the prepubertal, they were
significantly reduced. This is the nmean and the 95 percent
confidence intervals for the changing high standard
devi ati on score.

so, again, suggesting that there are different
effects in different ages. W have al so bone age and you

can see that those who receive high dose, they have a | ower
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-- the bone age is also retarded in these groups; whereas,
there is no retardation in the devel opnent of bone age in
t hose receiving the | ower doses conmpared with the contro
children

If we do the same exercise as Rhone Poulenc Rorer
did in their presentation, that is, adjust the devel opnent
in height with the devel opment in bone age, we see that it
is very close to 1 and not significantly reduced, so
suggesting that it may be growh delay rather than a growth
stunting effect that we see that the children nay grow
| onger.

so, | think that that nmay be sone of the reasons.
This is not proved, but | have taken it out to show that
assessing these long term studies is very conplex and we
shoul d be very cautious to make two big a concl usion based
upon one year studies and extrapolate themto long term
growt h because there are different age groups. There are
different doses than the ones used in these studies and al so
the effect on bones may bal ance the effect on height.

Wen | read the literature and you nay agree and
you probably disagree, | think that the conclusions, if we
go out in the literature and | ook upon day-to-day clinical
trials and growh, | know they are less well controlled and
they are not up to the standard, but it is striking that the

conclusions from these studies are quite different from
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those of the very short term or one year study because they
don't find the sane effects on growt h.

Those are huge studi es. One is 3,500 children
recently. There is our own study. There is a Finnish study
on conscripts and they are very different fromthe short
term findings. I think that in our hands and in
Scandi navia, at |east, |ow daily doses does not adversely
effect growh. And | am tal king about doses up to 200
m crograns, 400 perhaps per day. W mainly use budesonide
and fluticasone.

Treatment with higher doses, they do reduce
growth, but | think the vast evidence is in children age six
to ten years and | think we need nore studies in young
children and in prepubertal children before we have the full
picture and we can nake firm conclusions and no studies have
found an effect on final height, but, of course, the |onger
the study, the less controlled they are and the nore they
are open to criticism

But | think that when labeling is done, it is very
important to remenber that clinical effects of the inhaled
steroids and also the doses required to achieve this
clinical effect and also that in day-to-day practice, it is
possi ble to achieve very good clinical effect wthout
detectabl e adverse effects on growmh or on final height or

-- and 1| can say this -- bone mineral density, but | haven't
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shown you this data here.

Thank you very nmuch for your attention.

[ Appl ause. ]

DR LI: Thank you very nmuch, Dr. Pedersen, for
that illum nating presentation.

Next at the open public hearing is Dr. Brian
Lipworth. Dr. Lipworth, if you are here, welcone. I f you
woul dn’t mnd opening with a brief conflict of interest
statenent and pl ease proceed.

DR LI PWORTH: | have nothing to acid to what the '
previ ous speakers have said, so | wll just leave it at
that. Thank you.

DR LI: Al right. Thank you.

Next we have Dr. M chael Newhouse, who has
requested to address the conmttee. Dr. Newhouse

DR NEWHOUSE: Thank you.

By way of a conflict of interest statenent, ny
expenses for comng to this neeting have been covered by
Battelle and by Inhal ed Therapeutics, where | amcurrently
doi ng a sabbatical . | am clinical professor of nedicine at
McMast er University and director of the Aerosol Research
Laboratory there that | founded about 25 years ago.

| would like to very strongly support what both
Tim dark and Soren Pedersen have said. | have had

consi derabl e experience in treating both adults and infants
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nore

than ol d enough to remenber the days before we had these

remar kabl e agents avail abl e when many of our patients had

features of Cushing’ s syndrome, were |osing height beca

use

they were collapsing their bones and where the situation for

t hem was niserable and the treatnent was al nbst as bad as

the di sease.

all of that was changed in a renarkable way when

i nhal ed steroids cane al ong and we have continued to get

better and better steroids and better delivery systens.

suppose as part of ny conflict of interest statenent, |

should nention | invented a device called the AeroChanber

which is a valve folding chanber that is used widely a
that, too, has nade it a lot easier to treat infants an
chil dren

There are a nunber of these devices, sone of

nd
d

t hem

with nask attachnents that make that very straightforward.

| think the major problemin the United States is not t
side effects of inhaled steroids, but rather the
underutilization, as others have said. | think that ne
to be enphasi zed again and again and agai n.

Conpared to Canada per capita, inhaled stero
are used about a third as often in the United States.
I don’t think this has been |ooked at really closely, |

suspect that the result of that is that many of your

he

eds

ds
Wi | e

.
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children are being undertreated, although it could be that
you could take the position that ours are being overtreated.

| think the really inportant issues are to always
stress to primary care physicians -- and | realize that as a
secondary tertiary care specialist, | amonly seeing the tip
of the iceberg. The people that we nust consider when
witing any regul ation, when educating coll eagues are those
that see probably 90 percent or nore of all the patients.
That is the people in general practice.

There is a great steroid phobia in the United
States that has al so been alluded to before that | think
cones from a conbi nation of the greater enphasis on side
effects and therapeutic effects with inhaled steroids and |
think in that regard, the press has anplified problens that
are very small and, as so often happens, tend to concentrate
on the evils rather than the benefits because that may sell
papers or whatever.

But good news, | have been told by ny friends who
are journalists, good news is no news. So, the tendency is
to stress the bad news and | think it very inportant as the
FDA decides to try and put some of these things into context
that the good news, which in this case is, | nean, from what
we have heard so far, that the effects on growh are m nimnal
and that we are, in a sense, alnost talking about how many

angels are there on the head of a pin because the anount of
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change is so small, but if we conpare that with the anount
of benefit frominhaled steroids with regard to control of
asthma that is massive, it is hoped that the material that
finally cones out of the commttee can reflect that
trenendous benefit and the very, very snall |ikelihood of
side effects.

The other point | want to nake is that the thing
that inhaled steroids has done for us clinicians, it has
made it a lot easier to train patients in the nanagenent of
their disease and it has done that because you can virtually
use nonot herapy for the maintenance therapy of asthma. The
only drug that I know of at the nonment that you can do that
with is inhaled steroid.

That is, you put children on a naintenance dose or
adults, as the case nmay be. You put them on a nai ntenance
dose, which you determine is the m ni mum mai nt enance dose
when they are well and having determ ned that, you can
double it or quadruple it for two weeks when they get a
viral respiratory illness or if they suddenly get a cloud of
allergen, walk into a houseful of cats or whatever.

So that they can fix thenselves, sinply adjusting
one drug. Before that, it was polypharmacy. They were
getting theophylline and they were using a lot of beta
agoni sts and so on and so on. Qbviously, they still need to

use beta agonists for rescue but for chronic care, the
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ability to just manipulate one drug nekes it really easy to
teach patients how to nanage thensel ves.

Finally, there is no doubt that one never wants to
use nore of any drug than absolutely necessary. So, we
shoul d be using whatever tricks we can to achieve the
m ni mum mai nt enance dose. I think those sorts of things
i nclude the question, is the drug that we are adm nistering
to the patient the drug that will give the |east side
effects, so that as we get newer and newer steroids, as
clinicians, we are likely to be |ooking for the ones that
are least likely to cause probl ens.

Secondly, is the optinum dose being used? And,
again, that again is -- the point of that is to stress to
clinicians that they nust always be seeking the m ni num
mai nt enance dose and to teach patients how to do that by
regul ar tapering.

The third thing is what about adjusting the
physi cal characteristics of the aerosols and hol ding
chanmbers have succeeded in doing that very well so that the
total body dose can be reduced about 75 percent while
targeting the lung with smaller particles that are perhaps
nore appropriate.

Then recently with the studies of Craft, et al.
the question has been raised, are we targeting the right

parts of’ the lung anyway. Should we just be targeting as we
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have in the past the larger and internediary airways or is
there a whole lot that is going on out at the alveolar |evel
that we should be treating and it will be very interesting
to see as we get snaller particle aerosols, whether those
are nore effective and cause fewer side effects because of
the snaller doses that could be used.

Finally, there is an issue that | think needs
addressing experinmentally and one that | think many of us
have observed and that is that in very young children, whose
asthnma is often due to respiratory syncytial virus, for
instance, if you begin to treat them quite early and you
bring them under really tight control, sone of those infants
and young children actually seemto get cured over tinme,
over a year, a year and a half or two years and eventually
cone off system c steroids altogether.

Nw, this issue needs to be property resol ved
There is a little bit of literature that suggests that that
doesn’t happen very nuch, but | don’t think this question
has been properly addressed. If that is the case, then we
per haps should be using |arger doses early on, bringing
these children under really good control and then hol ding
them at a level of control and doing so for many nonths,
perhaps until the airway heals, whatever that is.

But it is a question and | think we need to

address because it could lead to nore children getting

[ 4
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better.

I think that is really all | have to say and it

just stresses what others really have said. Thank you very

much.

[ Appl ause. ]

DR LI: Thank you very much, Dr. Newhouse

It so happens that we do have someone in genera
practice or famly practice with us today and that would be
Dr. Stuart Stoloff, who is our next schedul ed speaker at the

open public hearing.

Dr. Stoloff.

DR STOLOFF: | am Stuart Stoloff. | ama famly
physi ci an. M/ wife saw nme sign the check. I am not being
paid to cone here. | have consulted for a nunmber of the

conpanies that are involved in these discussions.

| am a fam |y physician. | am a solo practitioner
for 20 years, sane office. I wish I had had the sane nurse
for 20 years. I am a clinical associate professor of famly

community medicine at the University of Nevada School of
Medi ci ne.

My interest in pediatric allergy and asthma
extends to the fact that | have been a menber of the Expert
Panel 2 for the National Heart, Lung and Blood for the
gui del i nes. | have al so been a nenber of the pediatric

asthma witing conmttee on pediatric asthma, pronoting the

[ S
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best practice guide that Dr. Shapiro tal ked about.

| have also witten extensively in the literature
on pediatric asthma and allergy, as well as done educati onal
filmse and | ecture around the country.

Wiy | canme today is because | am concerned as a
primary care physician about the perspective of physicians
who do what | do, especially with respect to steroid phobia,
because from the patient and the famly view, what | see
everyday is steroids are anabolic steroids. Steroids are
dangerous products and that is how the introduction occurs
with the parent when they are discussing this matter with ne
on the care of their children.

The other issue is how do | educate the patient
and the family in the tine of an office visit? Can | change
t he behavior and the mnd set. It can’'t be done right now
with the tine | have. So, if there is new product |abeling,
this matter will be by mnmy perception worse and by ny peers
worse in prinmary care.

The new | abeling effect on the physician, |et
alone the famly, wll be perceived as raising inappropriate
concerns. If it wasn’t thexe before, why is it there now?
What aren’t they telling us?

It will decrease the confidence in the clinicians
in drugs’ efficacy and safety across cl ass. It will

mar kedl y decrease the physician’s famly discussions of the



252
benefit versus the harm of the medications and that wll
result in the one thing that none of us in this audience
wants and that is a barrier to care.

The inpact of the new labeling on the future care
of pediatric allergy and asthma patients will. be a | oss of
confidence by public and physicians in the benefits of these
drugs. There nmay be an erosion of control of the asthma and
allergy and | think that will occur associated with a
di m ni shed quality of life for our patients.

The major issues to explore include the factors
i nvol ved in poor asthma control, not just the nedication we
are giving, and these factors include how we word new
| abeling, the deficiency in the recognition of asthma
severity by the patient and the famly. That is a nmjor
factor. The perception of the patients and their famly
nmenbers is vastly different than the perception | devel oped
in the questionnaires and the questions that | obtain from
t hese people.

Associ ated with the potential for the new product
| abeling is suboptimal treatment, which is reduced
conpl i ance/ adherence to the nedications, both by the patient
and the famly and by physicians because right now, as was
stated before, less than probably 5 percent of all primary
care physicians in this country do stadiometric testing on

their patients. And there are numerous reasons, as nost of
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us know.

There is an inadequate know edge of understanding
of the disease, including insufficient patient and caregiver
communi cations at the present tine, which will be
unfortunately further enhanced by potential new | abeling and
the side effects of treatnent or lack of treatnent by |ack
of use of these appropriate nedications is a major concern
to me. The increased fear will result in increased |oss of
conmuni cati on between the patient and the physician.

As one physician, when | discussed with them 5
recently, a peer of mine in ny tow, said, listen, if | have
got to talk anynore against what the person is saying I
don’t want, | wll just give them sonething el se. | don’t
have the tine. That is what concerns ne the nost.

so, what we need to look at is a better way for a
partnership within this labeling issue. W need to |ook at
a better way to dimnish the effect of the new | abeling and
not to raise the concerns and fears inappropriately of both
the patients and the primary care physicians in this country
and definitely not to create fear which increases barriers
to care.

Asthma control is dimnished by these barriers, we
all know. Ti me i ncreases need. Tine increases problens
with comunication. And what primary care physicians in

this country will tell you is tine is not what they have.
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They don’t have tine.

so, we have to figure out better ways to
i ncorporate whatever you do in |labeling to assist the
physicians in this country, the primary care physicians, who
take care of over two-thirds of these asthmatics in how they
are going to educate their patients about the benefits
versus the potential risks as they exist in what we don’t
know and what we do know.

The nonitoring, that is another problem W have
to educate the physicians. I am all for inproving
net hodol ogy to educate physicians in nmonitoring for growth
vel ocity.

And to end, the issues of steroid phobia, as a
primary care physician, that | see are the fears and the
m sconcepti ons about inhaled corticosteroids today before
you even finish your final discussion. Wat are the rea
untoward side effects? Have we even devel oped nethodol ogy
to define then? |Is there a reduction in efficacy over tine?
And how do we obtain a better comunication between the
physician and the patients they care for?

Thank you.

[ Appl ause. ]

DR LI: Thank you very nuch, Dr. Stoloff.

Our next speaker is Ms. Nancy Sander, who is

president of Allergy and Asthna Network/ Mthers of
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Ast hmat i cs.

M . Sander.

M. SANDER : Thank you very nuch.

First, as a parent and a patient advocate, | want
to thank Stuart for his great comments just before mne. |
am Nancy Sander . | am president of the patient education
and advocacy organi zation, the Alergy and Asthnma Network
and Mot hers of Asthmatics, |ncorporated.

W gratefully received funding for educational
prograns and/or research from each of the pharnmaceutical
conpani es, whose products have been represented here today.
However, | am here on ny own tine, representing the views of
patients.

My comments reflect experience as a patient
advocate, a researcher into the behaviors and outconmes of
patients with asthnma and as a nenber of the coordinating
conmttee of the National Asthma Education and Prevention
Program since its inception.

| have asthma, as do three of ny four children. |

am not, however, an allergist, a pulmonologist, a famly

physi cian or an endocri nol ogi st. Therefore, as you have
i nvestigated these issues today, | have listened very
careful ly. For over 12 years, ny daughter has required

daily high doses of both intranasal and i nhal ed

corticosteroids, also with periodic bursts of oral
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predni sone to manage her asthma, her rhinitis and her
chronic sinusitis.

But prior to the topical corticosteroids, she al so
was requiring nearly daily doses of prednisone. Nw, she is
19 years old and | am very happy to say she is 5 foot 7 and
she wears a size 10 shoe. Now, as a parent considering the
gquestions before the advisory conmttee today, | wonder if
anyone knows just how tall she would have becone if she
didn't require all these corticosteroids.

Then | renenber that what m ght have been is not &
nearly as inportant as what is real and that is that she is
alive and here with ne today.

During ny pregnancy with ny son, Joey, however, |
was taking theophylline. During that time | was di agnosed
wth -- we were diagnosed with intrauterine growh
retardation and he was born early and very snall. He has a
very mld form of asthma but he has never been on inhal ed
corticosteroids and 17 years later, he hopes to achieve his
sister’s height soneday.

Now, both ny son and daughter experienced factors
affecting growh with very different outcones and despite
best efforts, experts have hever been able to give ne any
cl ear answer for those differences. But | ooking at this
subj ect from ny perspective alone, it can never represent

the views of patients as a whole. The breathing and grow ng
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doesn’t happen to patients as a whol e. It happens to
famlies, to individuals, just |ike mne.

That is why as an organi zation, we focus on
conducting research with famlies to | earn more about how
the di sease and its nanagenent affects or inpacts the
quality of famlies’ lives. W know that famlies are
concerned about the unwanted side effects of any nedication
used for a long tinme. | mean, any nedication used for a
long time, but particularly when that drug contains the word
“steroid” within it. '

You know, where do we find confort as parents and

as patients? Well, it is in docunents such as the Expert
Panel Report 2. It has saved the lives of mllions of
children, inproves the quality of life of mlIlions of

children because of the countless references to the
i mportance of the use of inhaled corticosteroids and the
treatnment of asthnm today

O the 15 mllion people with asthma, one woul d
think that if there was a problemwith growh significant
and that was related to the use of inhaled corticosteroids,
that it was significant to warrant changes to | abeling, the
evi dence woul d be nmore convincing or conpelling. W would
see support organi zations sprouting up by now.

Now, you know, we produce a nonthly newsletter,

the Ma Report, and in addition we publish nunerous books and
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videos and other fornms of literature for famlies wth
asthma .  We al so answer hundreds of letters and phone calls
and e-mails each week. And these are questions that range
from everything about inhaled corticosteroids and what they
are doing to ny child s eyeballs and to their -- or what
will they do? What are these things, to, you know,
questions about where they find mte proofing casings for
beddi ng.

so, we are very famliar with the kinds of
guestions that patients ask. So, if this comittee should &
find sufficient evidence to reconmend a change in | abeling,
whi ch | hope you don’t, | urge you also, in addition to all
the things that Stuart raised and Brenda Conner raised
earlier today, | urge you also to provide guidance for how
we can answer some questions that we are going to get, such
as, well, at what point do you recommend eval uati on by an
endocrinol ogi st of a child whose asthma and/or rhinitis
requires daily use of topical corticosteroids?

How i s the diagnosis of topical corticosteroid
related growth problens nmade? |s stunted growth permanent?
How rmuch is enough nedication to treat synptons but not
enough to slow or stunt growth? How often should a
physi cian order a bone age or a bone density test?

Are females with mlk intol erance, who al so

require daily topical steroids at greater risk for
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osteoporosis? WIIl children be hurt nore by |abeling, which
frightens their parents or by using the topica
corticosteroid under the guidance of their specialist?

The questions could go on and on and on. | even
got nore questions today as | was sitting here |istening.

But , you know, the biggest question in ny mnd is what
alternatives can we present to famlies that provides the
sanme | evel of results of topical inhaled corticosteroids

t oday. And | tell you I am so very thankful for the care
that ny daughter has received that includes the use of '
i nhal ed corticosteroids.

My famly is fortunate to have the ongoing | ong
term care of an excellent board certified allergist, Mrtha
VWhite, who has orchestrated ny daughter’s individualized
treatnment plans for over 13 years. But nost patients don't
have that simlar access. | truly think that the reason why
ny daughter is achieving the kind of life that she has today
is because of that ongoi ng conprehensive care, which
i ncludes the use of any nedication or any test that she ever
needs .

| heard Dr. Shapiro say earlier that it was a
great weight that physicians have had over the years in
prescribing inhaled corticosteroids because of the questions
t hat were unanswer ed. It is areally great weight for a

parent to give a child a pill with questions and, you know
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what, sometinmes you nake the decision not to do sonething
because your fear is so much bigger than your ability to
find the answers to the questions.

| agree with Dr. Stoloff's position 100 percent in
that this is not the time for change. Thank you.

[ Appl ause. ]

DR. LlI: Thank you, Ms. Sander, for those
i nsi ghtful coments.

O her speakers can use that mcrophone in the
m ddl e of the room Unl ess you have slides, you may not
need to cone to the podium but you are wel cone to.

Qur next pair of speakers both are here on behal f
of the American College of Chest Physicians and they are Dr.
Benni e McWilliams and Dr. John Ceorgitis.

DR MC WLLIAMS: Chairman Li, Chairnman Bone,
menbers of the conmmttee, thank you for allowng me to cone
here. M/ expenses are being paid by the Anerican Coll ege of
Chest Physicians and | am not getting an honorarium and |I am
going to be very upset if Dr. Ceorgitis is.

| am Bennie McWilliams. | amcurrently a
practicing pediatric pulmonologist in Austin, Texas and al so
a clinical associate professor at the University of New
Mexi co School of Medicine and a fellow of the American
Col | ege of Chest Physicians.

Up until one nmonth ago, | was an associate
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prof essor of pediatrics at the University of New Mexico
School of Medicine and the assistant director of the
Pul nonary Critical Care Division.

Thank you for this opportunity to issue of inhaled
steroids. There have been nunerous studi es already
presented today denonstrating the efficacy and potentia
side effects of inhaled steroids and | wish to present sone
of my views based on these and other studies.

I did want to conment that just recently naking
the leap from academics into private practice, | greatly =«
appreciated the coments that Dr. Stoloff made. I think
they were very appropriate.

| nhal ed steroids are the cornerstone of therapy in
pediatric asthma and as a practicing pediatric
pulmonologist, | have seen first hand the benefits of the
use of inhaled corticosteroids in children. This is
evi denced by recent guidelines both by the NIH and the
i nternational guidelines, such as the global initiative that
stress the inportance of this class of nedications.

Many of my own patients have exhibited significant
lung inprovenent, decreased health care utilization and
improved quality of life as a result of treatnent wth
i nhal ed steroids. Additionally, studies nentioned
previously today suggest that the establishnent of inhaled

corticosteroid therapy early in the treatnent of chil dhood
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asthma will result in better long termfunction in children
i n whose therapy was del ayed.

This is very inportant because | also think of
asthma as a long term di sease and not just the immed ate
managenent .  Conversely, as a pediatrician, | have concerns
about the long term side effects of nedications on grow ng
chil dren. The long term effects of nedications, whether
they be beneficial or adverse, may not be evident for years.
This is especially true of the potential side effects of the
i nhal ed steroids. k

Conversely, as was shown today, there is
literature denonstrating delayed growth in children with
poorly controlled asthma. As we have al so seen today, the
literature on the effects of inhaled steroids is m xed.
However, the clinical inplications of these changes, as we
have said, were not clear.

Probably the best way to answer these questions
are by long term studies. Dr. Pedersen has nentioned sone
of the international studies. One such study going on in
the United States is the Childhood Asthma Managenent Program
or CAMP and this is an NIHfunded study that is currently
bei ng conducted at eight centers around the country.

I was the principal investigator at the
Al buquerque center until | left Al buquerque a nonth ago and

remain an investigator in this study. This study is
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followi ng over a thousand children with noderate persistent
asthma for approximately five years and it is scheduled to
end at the end of 1999.

Nunerous studies of growh and steroids effects
are being followed in this study and, hopefully, at the end
of this study many of the questions that we are addressing
today will be answered.

so, in summary, | have seen first hand the
beneficial effects of inhaled steroids in children with
asthma and | look forward to the results of long term
studies that should provide the answers to a nunber of the
questions concerning all of us today. However, it is
important to enphasize that the benefits of inhaled
corticosteroids in pediatric asthma and recomendati ons
resulting fromthis neeting should enhance the appropriate
use of this class of medications rather than risks
decreasi ng their use.

Thank you.

[ Appl ause. ]

DR. GEORGITIS: No, | amnot getting any
honorarium Jim

Thank you very nuch for the opportunity to address
t he advi sory boards, as well as the FDA and the public. |
am John Ceorgitis. I am a professor of pediatrics at Wake

Forest University School of Medicine. | am the section
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chief of the allergy, immnology and pediatric respiratory
medi ci ne.

I am a nmenber of the board of regents of the
American Col |l ege of Chest Physicians and also a fell ow of
the Accp, a nedical society of nore than 15,500 physicians,
scientists, educators and allied health professionals, who
specialize in cardiopul nonary health, as well as critica
care nedi ci ne worl dw de.

| speak on behal f of the ACCP today.

The issues of corticosteroids in children is of ,
critical inmportance for physicians and the public. As the
current chair of the ACCP Health and Science Policy
Committee, our task is to provide evidence-based guidelines
for the practicing physician, Wwhich include pulmonologists,
allergists, cardiologists, intensivists and cardiothoracic
sur geons. We as a commttee recogni ze the inportance of
corticosteroids in chest diseases and, therefore, convened
an expert panel of physicians and epi dem ol ogists to review
the current literature for adverse effects of
corticosteroids.

This panel is engaged in evidence-based grading of
t hese publications and plans to wite an applicable
guideline for practitioners, hopefully, by the end of this
year. The publicity of growh velocity suppression as it

relates to the use of inhaled corticosteroids has created an
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area of concern for patients and physi ci ans. It is
important that we evaluate all the facts, rather than single
i ssues . It is also inportant to utilize evidence-based
grading of the literature before establishnment of clinical
practice guidelines for practicing physicians and before
instructions are distributed to patients.

As we all know, the norbidity and nortality of
asthnma is increasing nationally and worl dw de despite great
strides into the research, the pathophysiology and the
chronicity of asthma. W do know that inhaled
corticosteroids alter the course of asthma when used early
rather than late in the disease process.

| nstead of focusing on growh velocity suppression
issue, we need to bring to the public eye our concern about
the seriousness of asthma, its chronic nature and how it
affects the quality of our patients’ |ives. For physici ans
treating asthmatic children, we need to provide criteria for
nonitoring patients for adverse effects of all asthma
medi cat i ons.

In place of debating the possible negative effects
of inhaled and nasal corticosteroids, we need to educate the
public and our patients about asthma and rhinitis, the role
of environnmental pollutants, tobacco snoke exposure and
al l ergens, which cause and worsen these conditions.

Currently, second hand tobacco snoke exposure has been
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reported in greater than 40 percent of hones where an
asthmatic child lives.

Do we need to scare our patients’ famlies by
focusing on the possible growh effects with corticosteroids
rat her than enphasizing the renoval of tobacco snoke from
t he househol d environnent ?

Equal |y as inportant, our patients and public need
to know about control of nedications for asthma and
rhinitis. They need to know about the deleterious effects
of excessive reliance on beta agonists for asthma synptom ¢
control. Loss of productivity fromthe work force, school
day absenteei sm due to asthma exacerbations and poor control
of asthma account in general for a greater percentage of
loss in quality of Iife and productivity than do the
del eterious effects of inhaled or nasal corticosteroids.

Consequently, we strongly recomend the inportance
of anti-inflamatory therapy as an acceptable treatnent in
controlling asthma be the focus and that this be brought to
the forefront through asthma educati on of physicians,
patients and the public.

Thank you.

[Applause.]

DR. LlI: Thank you very much, Dr. McWilliams and
Dr. Ceorgitis, for both your conments.

Qur next speaker at the open public hearing is Dr.
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Robert MIles, who is president-elect and presenting on
behal f of the Anerican College of Allergy, Asthma and
I munol ogy.

Dr. Mles.

DR. M LES: Thank you. I am hoping | amgoing to
be funded by the Anerican College, but it was not agreed
upon.

The Anerican College of Alergy, Asthma and
I mmunol ogy conmends the FDA and these committees on
addressing the issue of inhaled glucocorticoids in growmh ins
chil dren. In the U S., Asthna cases have doubled in the
past two decades. The CDC estinmates that there were 6.8
mllion cases in 1980 and today there are 15 nillion. The
nunber of asthma deaths have increased and continue to
i ncrease. The nunber of hospitalizations and office visits
for asthma have al so been increasing.

The greatest increase in the nunber of cases of
asthma, as well as the greatest nunber of deaths, have been
in the age group 5 to 14 years of age. There has been a 74
percent increase in asthma in the 5 to 14 age group and
there has been 160 percent increase in asthma in the
preschool children between 1980 and 1994.

In 1997, NAEPP Expert Panel Report 2 on guidelines
for diagnosis and managenent of asthma, places major

enphasis on the use of anti-inflammatory agents for mld
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persi stent, noderate and severe persistent asthnma. | ndeed,
t hrough the judicious use of inhaled corticosteroids, we
have been able to taper many chronic steroid-dependent
asthmati c youngsters off of system c steroids and at the
sane time maintain excellent control of their asthna.

For others, the use of inhal ed glucocorticoids
have changed youngsters’ lives from sickly, sedentary
i ndividuals to active, productive young people, who are
physically able to successfully conpete with their peers.

Allergic rhinitis cases have al so increased. | t
is stated that 73 to 78 percent of asthmatic children have
allergic rhinitis synptons al so. Many studies have shown
that the use of intranasal corticosteroids can have a
beneficial effect on lower respiratory synptons. Allergic
rhinitis and rhinosinusitis contribute to a staggering
nunbers of days |ost from school and work.

Anti-inflammatory agents have hel ped to decrease
the severity of these synptons. V¥ recognize that the risk
of inhaled intranasal glucocorticoids and i nhal ed
glucocorticoids and we attenpt to taper the maintenance dose
to the | owest possible dose to control synptons, thus
avoi ding as many potential side effects as possible.

All of us in this room know that the risk from
i nhal ed and intranasal glucocorticoids is mnimal when

conpared to the devastating side effects of long term
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system ¢ glucocorticoids. W ask only that the FDA and
these committees nove slowy and cautiously in. decisions
concerning inhaled and intranasal glucocorticoids.

Pl ease, do not set back the treatnent of asthma 25
years by creating a repeat wave of steroid phobia and
hysteri a. The children and teenagers who need control of
their airway inflammation the nost may becone victins of
their parents’ or even their fear of steroids.

In summary, inhaled glucocorticoids have changed
the lives of mllions of asthmatics for the better. The
rule of reason should apply in this discussion and this
deci si on. The benefit of inhaled and intranasa
glucocorticoids in control of inflammation of the airways
far outweighs the risk of side effects.

The risk becomes even | ess when the use of inhaled
and intranasal glucocorticoids is nonitored by those
experienced in the treatnment of asthma and allergic disease.

| thank you for your tinme.

[ Appl ause. ]

DR. LI: Thank you very much, Dr. Mles.

Qur next speaker is Dr. Mchael Wlch and he is
presenting on behalf of the Executive Commttee of the
Section of Allergy and |Imunol ogy of the American Acadeny of
Pedi atrics .

Dr. Welch
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DR WELCH. Actually, | cone today -- ny nane is
M chael Welch -- | cone today wearing a nunber of hats. The
first hat is I must say | am a supported consultant for RPR
for this meeting. But | wear a couple of other hats that I
think are very inportant hats in front of you today. e is
| actually as a clinical research investigator was involved
-- in a part of a research group that | am a nenber of was
involved in all clinical research growth studies that you
saw today. So, this data is very dear to ny heart.

The third reason is that | am representing the '
Section on Allergy and |Imunol ogy of the American Acadeny of
Pediatrics . Wen we heard of this nmeeting and the
possibilities of some new stronger |anguage regarding this
drug class, this is the kind of concern that the Section
nmenbers and the Executive Conmttee had. This is the view
of what we thought the nothers were going to now have and
the pediatricians treating kids with asthma if we weren’t
careful with the kind of |anguage that would conme out of the
neeti ng today.

so, the comittee, the Executive Committee of the
Section has prepared a statenment that | am going to read to
try to make sure that we cone out of this two day session
wi th some reasonabl e recommendati ons.

The Section on Allergy and |nmunol ogy of the AAP

is the largest group -- and, by the way, | nust say this has
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been endorsed only by the Executive Commttee, this
statenent, and there is a long process in getting this
approved by the entire American Acadeny of Pediatrics. That
has not -- this statement has not been sanctioned or
endorsed by that |arger group.

The Section on Allergy and I munol ogy of the AAP
is the largest group of pediatric allergists in the country
and as specialist in this area, we are involved in the
treatnment of tens of thousands of children with asthma and
allergic rhinitis. Therefore, we have a special interest irs
the issue of possible growh suppression with the use of
i nhal ed corticosteroids for allergic disease and any
| abel i ng changes that may occur with this drug category.

There is now consi derabl e published data
denonstrati ng beclomethasone treatnent, as well as
budesoni de therapy, can cause small but significant slow ng
of growh in patients with mld or noderately severe asthma
even at usual recomended doses.

Less information is known about the other three
i nhal ed steroid agents, triamcinolone, flunisolide and
fluticasone, but based on individual adverse nedication
reports, such as MedWatch, published case reports, growth
suppression trends in underpowered published reports and
t heoretical considerations, growth suppression with these

other oral inhaled steroid preparations is |ikely.
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The five presently available inhaled fornulations
already contain a warning in their package insert about the
potential retardation in children when using thee
nmedi cati ons, but the |anguage and strength of this warning
varies between products. The Executive Committee is aware
that the FDA is proposing class |labeling of this category of
asthma nedi cation with uniform precautions for all of the
oral inhaled steroid products.

G ven the accunul ated evidence that now exists
with oral inhaled steroids and growth suppression, we feel
this kind of precautionary |abeling appears reasonable.
Whi | e cautioning about the possibility of growth
suppression, the FDA, in their new warning |abel, at the
sane time has appropriately pointed out that one needs to
wei ght the potential benefits against the potential risks
that long term gromth effects are unknown, including the
potential for catch up growth, and that children should
always be treated with the | owest effective dose. The
Executive Commttee, therefore, agrees with the class
| abel i ng and the | anguage bei ng proposed for such |abeling.

Now , information about the effects of intranasal
i nhal ed steroid therapy and growth in children is nmuch nore
limited than with oral inhaled steroids. The few studies

done to date have been mxed in their results about

suppressi on of growt h. It is known that intranasal inhaled

4
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steroid preparations are system cally absorbed to variable
degrees, but the doses used for rhinitis given intranasally
are in a range at least half that of oral inhaled steroids,
maki ng grow h suppression less |ikely.

Furthernmore, there are nunerous differences
between the various intranasal fornulations, including
strength, the vehicle and the recommended dose, making an
entire class labeling of the available intranasal i nhaled
steroid preparations difficult.

The Executive Conmmttee, therefore, feels that .
until further information is obtained from carefully
conducted studies of growh effects of all the different
intranasal inhaled corticosteroids, a class warning for this
category of nedication is premature.

Physicians, especially primary care physicians,
have al ways been fearful of inhaled corticosteroid therapy
in children. It has taken a considerable anmount of tinme and
education since the first introduction of inhaled steroids
to convince primary care physicians to prescribe inhaled
steroids for children with asthma and allergic disease.

Al t hough i nroads have been nade, prescription data
from the National D sease and Therapeutic |ndex, date that
you provided, for the period of 1993 to 1998 indicate that
only 9 percent of all inhaled steroid prescriptions witten

for asthma and 12 percent for allergic rhinitis are for
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children under the age of 12 years.

G ven the proven efficacy of inhaled steroids in
these two diseases and the new 1997 NHLBI guidelines, which
recommend inhaled steroid for all degrees of persistent
asthma, theses percentages seem inappropriately |ow and
suggest children with asthma are undertreat ed.

As the FDA gets ready to bol ster the |evel of
caution associated with inhaled steroid use due to a new
appreciation of inhaled steroid s potential to cause snal
but significant growh suppression, it needs to be careful
to avoid creating an intentional state of steroid phobia
that used to exist and still exists to a certain extent
anmongst bot h physicians and patients.

Instead, the treating practitioner should take

advantage of this highly effective form of asthma and

rhinitis therapy, but while doing so, the physician needs to

adhere to the following itens in order to mnimze potential
adverse effects in patients on chronic therapy.

No. 1, nmonitor linear growmh carefully. A three
to four nonth interval between neasurenments i s reasonable.
A reliable and quality stadioneter unit that is calibrated
regularly should be used and a person trained in doing
stadi onetry shoul d conduct the neasurenents. The growth
data should be plotted on a growmh chart to be able to note

any drop-off trend.

£
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No. 2, the physician should titrate the inhaled
steroid dose to the mninmum Il evel that controls the disease.
There may be even certain children who can actually
di sconti nue therapy for a nunber of nonths, such as during
the sumer, to be restarted at a later time, when indicated,
based on synptons and |ung function.

No. 3, the physician should be aware that topica
corticosteroids given by multiple different routes,

i ncluding oral inhaled, nasal inhaled and dermatological
preparations in a given patient nmay have an additive effect
and increase their overall system c exposure to

corticosteroids and thereby their effect on growh. In

other words, the total dose being used by the patient should

al ways be kept in m nd.

No. 4, the physician needs to be on the | ookout
for certain patients, who have greater than norna
sensitivity to the systemc effects of inhaled steroids.
These patients, when placed on inhaled steroids, can have
qui ck weight gain, growth suppression and even sometines
Cushi ngnoi d changes that indicate the patient has either an
abnornmal netabolism of corticosteroids or an unusual end-
organ sensitivity to the small anounts of corticosteroid
avail able systemcally with all inhaled steroid

preparations.

[ 4

Finally, No. 5, non-pharnmacol ogi c approaches, such
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as allergen avoidance, i.mmunotherapy, should always be
expl ored and inplemented as adjunctive therapy to help
control airway inflammation so that the lowest dose possible

of inhaled corticosteroid therapy can be used in a given

patient.

Thank you

[ Appl ause 1

DR. LI @ Thank you, Dr. Welch, for sharing those
comrent s.

We have Dr. Philip Hopewell next, presenting on
behalf of the American Thoracic Society Dr . Hopewell,
pl ease include a conflict of interest statenent

DR. HOPEWELL: Thank you

| have no conflicts of intcrest that | am aware
of . My expenses are being paid by the Anmeri can Thoracic
Society and | don't do research in this area, which may
mnim ze the effect of any coment s | night make I am
recei ving no honorarium unless | can interest sonebody in
the next few m.nutes

Let me first of all issue a disclaimer | am an
adult pulmonologiSt W tbout special expertise in asthma I
am however , past president‘of the Arer ican Thoracic Society
and have been put in the position of present.ing a
synthesized, consolidated opinion from our assemblies on

pediatrics and on allergy, immunology and infl ammation to
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respond to the questions that have been raised by the
advi sory conmmittee.

| would like to enphasize that the American
Thoracic Society and those two groups within it that | just
mentioned are particularly interested in this issue and are
anxious to continue to be involved with the process as it
noves through the FDA.

Today | would like to offer brief coments on the
guestions that the conmttee asked us to consider. These
comments, as | said, represent a fairly summary statenent
from expert nenbers of our organization.

First, the Anerican Thoracic Society feels that
patients and in the case of children, their parents or
guardi ans have the right to know all the potential health
effects of the drugs they take. W believe in the case of
i nhal ed corticosteroids that there is sufficient evidence of
altered growth in children to pronpt a class |abeling for
all intranasal and orally inhaled corticosteroids by the
FDA .

I would like to enphasize however, as other
speakers have, that when used properly, these drugs are safe
and effective and the risk for growmh alterations are
greatly outweighed by the benefits of these agents for
children’s noderate to severe asthma. The risks of overuse

of inhaled and intranasal steroids by practitioners
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unfamliar with themis real, however, and proper |abeling
woul d help alert practitioners of the need for close
nmoni toring and supervision of pediatric patients receiving
t hese drugs.

At this point, the evidence supports only a
warni ng of potential growh retardation. Wile we would
support a change in |abeling, We would oppose any changes
that would Iimt the availability of corticosteroids to
patients with |ung disease and to the physicians that
prescri bed them

Studi es of nebul ae steroids are in progress in
this country and the ATS agrees that careful nonitoring of
the gromh effects of these drugs nmust be included in these
studi es of younger pediatric populations. The studies are
badly needed to provide the benefits of inhaled
corticosteroids to younger pediatric popul ations, while at
the sane tinme providing inportant safety data.

Second, the ATS supports the need for | owest
effective dose studies to be conducted on all new
corticosteroid preparations seeking FDA approval. V€ also
feel that the FDA should develop a strategy for devel oping
| owest effective dose studies for currently approved
corticosteroids. It is vital that these studies be
conducted for all patient populations that are currently

recei ving corticosteroids, including prepubertal children
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and adol escent s.

Third, the ATS supports the need for. growth
studi es using new and existing corticosteroids. The ATS
supports careful Phase 4 studies of approved
corticosteroids, particularly those approved for use in
younger populations to docunment the side effects of these
drugs in routine clinical use, particularly with regard to
growt h, adrenal suppression and long termclinical effects.

The ATS recogni zes the |owest effective dose and
growmh studies will place an additional responsibility on &
phar maceuti cal conpani es. We strongly urge the FDA to work
with the pharmaceutical manufacturers and the physician
community to develop a reasonable tine table and
nmet hodol ogies to initiate and conplete these studies.

Finally, there are several inportant
considerations in devel oping useful growth studies. The
Pedi atrics Assenbly and the Allergy and | nmunol ogy Assenbly
of the American Thoracic Society will provide nore detailed
coments in the near future with regard to the duration of
foll owup studies and technical considerations, such as
hei ght neasurenents and assessnents of the effectiveness of
i nhal ed corticosteroids in younger populations to supplenent
t he comrents provided today.

On behalf of the American Thoracic Society, |

would like to thank you for the opportunity to comment on
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t hese proposed changes.

Thank you very mnuch

[ Appl ause. ]
DR LI: Th

Hopewell.

ank you for your comre
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nts, Dr.

Next, speaking at the open public hearing is Dr.

Janes Kenp, who is speaking on behalf of the Anerican

Acadeny of Allergy, Asthma and | munol ogy.

Dr.  Kenp.
DR. KEMP: Thank you, Jim and thank you for
getting ny nane correct. | think my two adult children got

Dr. Keep in there, so
correctly.

| am perhap

shorter if | just named the conpanies for

I amglad you were able to get it

s so conflicted that i

t woul d be

which | have no

conflict. My way is being paid by the American Acadeny of

Allergy and | do want

st at enment .

to speak regarding the position

The Acadeny of Allergy is a specialty group that

represents doctors and allied health care nenbers, who

really are very, very

di seases that we are

i nterested, alnost exclusively to the

tal ki ng about today.

So, it is very

appropriate that we have a position statenent to make on the

i ssues .

However, on

e of the advantages or

di sadvantages in
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being the | ast speaker of the day is that nmuch of what we
woul d have said has already been said. So, | think in the
sense of tinme, we wll just actually review very briefly our
position on this because a |ot of what has been said is our
position al so.

The mssion of the acadeny is to treat patients
with allergic disease and to teach as well as to educate the
public. We feel very strongly that the decisions about
intranasal and inhal ed corticosteroids should be nmade on
scientific data and not on inconplete data that we feel is &
available in the literature and that has been discussed
t oday.

W feel that the scientific information should
reflect each corticosteroid, each dose of the
corticosteroid, the formulation of the corticosteroid and
the duration of which these steroids are used because,
obviously, all of this can affect the response on growth or
any other aspects of body function.

Wiy do we feel this way? Well, first of all, we
have to ook at our these drugs really the sanme because |
think it is quite clear that not only are the drugs
different, they have different nolecul ar structures. They
have different netabolizes, sone which may be active and
ot hers inactive.

They have different biological half Iives and
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binding affinities for various receptors. The doses vary.
They are not biocequivalent. They vary all over the place.
The formulations are different. So, let’s renenber that we
are not just talking about a class of corticosteroids. W
are tal king about drugs that are fornulated very, very
differently; some in dry powder fornulations, sone in
nmet ered dose inhalers, sone in aqueous and even all the dry
powder inhalers tend to be different.

so, to have a class labeling seens to be to us too
general, too broad and perhaps too premnature. Even the
delivery systens actually determ ne how nuch is deposited on
the nose or in the lung and dependi ng upon the topical
deposition that may very well affect the system c absorption
and the systemic side effect of these particular
preparations

so, | would plead with you not to think of them as
just drugs in a class, that they are drugs in a class with
multiple formulations and nmultiple differences.

In addition to the differences in the drugs and
the forrmulations, there are a lot of differences in the way
t hese drugs are used. They are either used al one or
together, as ny associate, Dr. Wlch said. And perhaps
there is sone concern in using an intranasal and an inhal ed
asthma steroid, data which there is none. That is sonething

we need to know.

t
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They are certainly used in different doses, as I
said before. They are used in different degrees of airway
obstructi on. I think it nmakes sense that an airway that is
open in a mlder asthmatic may very well receive nore of the
drug into the lung and, therefore, nore system c absorption
than in a patient who is nore obstructed or perhaps airway
inflammation is a confounding factor in sonething that
really relates to the degree of system c absorption. And of
this, we know nothing and, yet, there seens to be this need
to perhaps get this information out and | understand that,
but | think we shouldn’t becone too general in our approach.

Many different ages of children and adults use
these drugs and they use them as has been discussed today
for many different periods of tine. Unfortunately, all of
this, | believe, has raised nore questions than it has
answered and | think the biggest job of this conmttee is to
give us sone ways to get these answers.

What are the steroids that cause these effects?
And what are the netabolizes and what are the safe doses
that we can use? In essence, what is the mnimally
effective dose, sonething that has conme up over and over
here that |I think we really nust address.

And how | ong before these effects occur? Wat
patients, if any, are nore susceptible? And as | indicated

before, how additive are intranasal and i nhal ed
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corticosteroids? And the other thing that | think we need
to know, are these effects on growmh markers for other nore
serious systemc effects, sonething that isn’'t going to be
addressed today, but is part of the ongoing story as we want
to use these drugs correctly in our patients.

As you have heard over and over again, and |
certainly do want to enphasize, we nust |ook at the
consequences of these diseases untreated with these very
i nportant agents, as well as the side effects that they may
produce in a few patients, side effects which may or may nots
have any great consequence in the overall scheme of things.

You have al so heard about steroid phobia and I
don't want to spend a lot of tine on that, but very
obviously class labeling, |I think, will lead to nore steroid
phobia unless it is very, very specific. If we don't talk

about doses, if we don't talk about durations, if we don't

tal k about particular drugs, | think there may be a tendency
to overreact to a class labeling, which will, obviously,
lead to underutilization, which will, obviously, lead to

i ncreased cost, as well as norbidity and nortality.

This will just tend to reverse trends that have

been established by the asthma guidelines. | really, as |
i ndi cated before, do not believe that the data that | have
read in the literature, that | have even heard presented

today, is general and broad enough to establish a class



)

-

—

285
| abeling for all corticosteroids, all formulations of those
steroids, all doses of those steroids in those fornulations
and all patients and for all periods of tine.

so, if the guidelines are changed and devel oped, |
do think that these paraneters need to be taken into account
and the prescribing physician and the parent and the patient
be given as much specific information as they can. They
m ght say, well, this is going to take too long and we don’t
have enough, you know, paper on the package insert, but I
noticed in the proposed guideline changes that in three '
separate places precautions about growh are going to be

mentioned if you agree with what has been proposed,

It will be nentioned in the “Precauti ons” section.
It will be nentioned in the “Pediatric Use” section. It
will be nentioned in the “Adverse Reaction” section.

Perhaps a little too much for sonething that we are just
basi cally | earning about.

So, basically, we know these drugs are inportant.
W know they have side effects when used inappropriately and
in high doses. But we do also believe that there is a
t herapeutic index where the risk benefit ratio is the
i mportant thing to consider.

Now, just give ne, Jim if you can five seconds
nore as a pediatric allergist to nake sone personal coments

wi t hout, hopefully, dragging this neeting out too |ong.
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| personally want to thank Dr. Jenkins for
bringing this issue to this meeting. In general, | come to
t hese neetings because | learn a lot and | have ways of
sharing and having you share with nme information. So, |
usual ly | eave here nmuch nore enriched than when | cane.

There is a red flag and I think Dr. Jenkins has
brought this out and I think there is data that we have seen
today that is now behind the wall, has gotten out into the
publ i c donai n. I think some of this data has not been so
accessible to us before and for that | thank him

| certainly think we have had a | ot of opinions
about what is right and what is wong and what is best and
what is not best. And that is part of the American system
so, | applaud that also.

But | think there is a danger in going too far and
if we go too far, we will do the wong thing. So, |, once
again, have sone personal words of caution. And it does
depend a little bit about how we | ook at the data. It is
very interesting sitting out there in the audience either
behind certain conpanies or certain people and watching
t heir heads shake back and forth as they agree or disagree
and a lot of times the agreénent and di sagreenent is not so
very consistent.

so, we have to renenber where we are comng from

when we | ook at the data and when we | ook at this picture.
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And let’s do look at the entire picture. And we do need
nore data. W do need to find the minimally effective dose.
W need to look at the clinical relevance and not just the
statistical nunmbers that are being presented to us today.
And we must have a level playing field, where we

are nmeasuring with the sane ruler that has the sanme marker,

t hese paraneters that we are so concerned about. And |
woul d certainly think that the guidelines -- and | am sure
the Agency will do this -- will nake this fair and when

conpani es have no data because they have not done the
studies, they should not be given an advantage over those
conpanies that did do studies that give us the information
t hat we have today.

so, let’s nmake the level playing field
appropri ate. W have come a |long way since 1900s when we
t hought that arsenic was the best treatnment for asthm.
Yet, we are still learning and even after a drug has been
approved by the FDA by taking all these very sinple and even
conplicated steps to get to this approval, we need to nove

forward with further infornmation and | think that

information will be forthcomng fromthis neeting and some
of the recomrendations that you will rmake.
However, | would suggest that you be careful and

not take the clock backwards and create a problem by perhaps

causing too much alarm | know that is not the intent of



288
Dr. Jenkins or this division, but there is the press and
there are other things that can happen to perhaps take this
out of proportion.

In closing, | would just like to repeat sonething
that David Allen said at the early part of the neeting. And
he raised a question which said do inhaled steroids affect
growt h, and he answered this question by saying, it depends.
It depends. And that is what we have to keep in our mnds
as you make the decision tonorrow

Thank you very much

[ Appl ause. ]

DR LI: Thank you very nmuch, Dr. Kenp, and
would also like to thank all the schedul ed speakers who
participated at the open public hearing.

At this time, | would Iike to invite anyone in the
audi ence or anyone here today, who would like to address the
conmi ttee.

Al right. Qur neeting is really schedul ed unti
5 o' clock, but it is really five mnutes to 5:00 right now
so, | think I would like to close and adjourn the neeting
for tonight, rather than spend five mnutes on questions and
answers.

so, thank you for coming. VW wll resune the
neeting tonorrow at 8 o' clock in this room

MR. MADOO: WII the conmittee please take their
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proprietary docunents with them  You should not |eave
anyt hi ng behi nd.

[ Whereupon, at 4:55 p.m, the neeting was
recessed, to reconvene at 8:00 a.m, the follow ng norning,

Friday, July 31, 1998.]




